B i 1 ¢l il

(2020) 2wl (2445) sl 3BsIls sl ls § 1) o3,
(ISSN:2709-7145) 39l A seudl] Joutl o8,
(E-ISSN: 2790-7732)  4uig ASIY) Aeaudld Joud! o3yl

o] Eaala (0 suigal EaSims Bpods Alma

AL- Esraa University‘

4 1432 =2011 @

2024 Aoed - 10 2ot 6 Adoeldd



2024 diwud - (10) 3aell - (6) Alanll - duusiall pglell denlall clpuil duls dlan : ,

Gl 542>
el Sl Jladt antadll 5010
shill g Zualh 5 0

Republic of Irag
Ministry of Higher Education &
Scientilic Research
Research & Development
Department

No: 5749 /4 < @
Da 2021/09/06 ==

asiaall ) Ll / Axalad) gl pu) AlS

- Auatiglly astall dnalal) elpl) &l dlaa [

SeaMaln - .er AllSpg 4l dan g aSile a3lud)

sl emled laslaely Silae slaed olis YoX. 1Y TV G TTAAfE L, B S slal
Sl LS5 2d) dlpe Gileos ¢ dahall Tualall DaaalSY) CDhaall alse e lsbiandy Lualall 3l
Lealell Slblaally Zaaladl AN 3 5l Aad) bl e YTV AMTE £l alall el (93
Chlaall e 3 dlaall Jmady YoV dd T GJEN Saall — U laall Ge Dlasly ¢ 3Y) diad
AAhal) Zaalall BgsalSY)
Jimad Al el el AalSy padlecall aubs og3 W Axahal Alaal Jgda E301g 3BT Joaiill
) g o Ladlae) Aeapghy Adlall Dualall Clauall gBpa ads Alpall

g A g J.P.t
pkilly Sl 5ydlal aladl juaall /¢

\'-\‘ﬁ[ﬁl -\

i P Loyt
'.i).hm)&\.._j_‘ld]:i.'._ﬁ.ﬂ,nlh.li),ﬁ.'u.'lh.’.i_ulii!,.JI:};lfwddlwla”.ﬁ;)lj,h Syl 2T W
‘J._..;'.:Mc.__tul,m._. Laiill / Fo Y VAT 380Vt
el e jle ety alally ol / i g IV LB Rl Apsly M g 2 B
g1 e f a0 ) R f el g5 S
il e

A1 g
dsli 71

el B g el ) il ) 5 A el Sy 35
sedepd rdd eduiq Ll 25,50 i



CHM@@

LA\ sl Brale

Luaigl) pand AawniglK | syl Laols
Gl | dsas

Sally Al aalasll 35055 \ Llitue
Sloall | alal

LaolgiSS daels Gudy
Shall| ealasyl

aud usigh LK\ sl Lasls
3l | Zouall Ll

e dwaia | Wwl | §osw daels
LSl dutia | K500\ (509300 Lrals
Lae Lasia | (550l | Lililus Zasls
a3, L | (S5 sl | ol T dasl

Slaslaall

Sl \ il dusigh LU\ ol Laols ...

Sl &gl i | 4 uatinalldnslal
Sl | Loae Lwwia | sl Lasls
Sloadl | Lg i) Luwaia | shyuyl dasls
3L\ dualall ¢y 558l auns | s usifl daol
Soall | palall il 5 Jlall aulaill 55155
) sl \ syl daols
3L\ Lagil Luwaigh LIS ol ul Laals

23 e
Sl il ilo e Gluafsp ] e

Ry Las

Sgugall 30 cuga .ol

.
~—r

.
—n

.
—-—n

.
Y

.
~—r

.
-

‘b

e g‘}u‘. KV-EUY .a.e.i
Bils dle puolillsae o.a
Jrgkdl saalolyl . .p
peueYl Golio juas e



ij s‘rb_:.u}”

2024 diul - (10) 322l - (6) Alandl - duwusiall pglell denladl clpul dds dan ,

Ol \ @5l daala i s Mo Gligiaes o jLsall 3Ll o
S ET VS B [ CON BN $3y90 G o Ldnall SELY) .
Ol \ 3l daels e, So9bal eyl o jLinal) SN
& g3l dan | yol

Al \ el Laala e el Jald Qe o f .
1ol \ el Lol e, Lf';a.lm‘suﬁw.; PO
& ySal) daSeull

Laols i, delusniccnes e leasiagald .

Sloadl \ &,lsy)

Sloall \ sl Lasla v, 2Ly [FFERRVEUIREPIR
Gloadl \ sl dasla i padl il g b o pop o

.&“).’.” \ s:b.w}” 5.:.@L> ...................... ue.a:a e.w@ JL&.} pp -



A

i) G el
kil pald Anolind| 61 sl Ak A 52

Al (Lowaigll aslall Lasladl el ol LIS Ans) ol o) Lanls juuns o
S(Rede puds (5 g
0 drwnigh aglall liaisads 3 oiabll dualall gl y25y dlaall agls o
“ olandl dwnia -
e dwsis -
3—33;*4%5 Lodia -
cgwlall dwaia -
L0l 5eS Lusia -
Sgall dwsin -
LSl Lsia -

sl do g
12 hd anas bl s 80 yie lilusas ciyuslad) alsy daadl kg 1
0558 L 5a801 g duy el (33 UL (15301 Lol o(Simplified Arabic) g 3
&3@@@15&ﬁmam%‘}i}!lﬂoﬁ)ﬁl4k&ﬁ&e
5 pe Ad b3 Gos o anly day ey aalielly JSadly Jslaadl
Ol e g 3 sy Gialag Jawdlly (Aot o o 2 990 S Gila

el el




2024 diul - (10) 322l - (6) Alandl - duwusiall pglell denladl clpul dds dan ,

g aall 3 ol En slinely s b om Spmall 25 Jiady ¥ -2
I iie ol Tusdie dadl i<

oll Enll J9a3 aay A S Aty Ll g SME Gl audy -3
LIS Lokt Lilusay solied) alaill Legabe Slgall €S iy s aluy
St lll clawd 5 &l Glsie s I ol Taiall e slaiaal
Salll 3y S sl Lot 5l Bupal) L agisslics
) Microsoft Word /2010 zalisus CD 5o (0,8 ey oY

Bl sl DUS by L3ulSlly Duppall Al Spmll S5 - 4
ERNN

Author Guidelines (& 5all Jadu
Aaall oda 5 L850 bl i3 e Lgilel o ool o lallaially g a1 ool
e s ply oa Lowaia dlae Ll S i ol 585 03 sall 655 Y ol by
ol a)l e SSI s lal
sl e saney Sl 8 Tage sadl plsie 0585 o s -1
pe Aandly By 30m aglas Oaslics Oiall slawl (IS5 ipdalill slawl - 2
o Bl 3 I s,
300-250 (4o 580 &l fe sy 3 g0 ua.\;:\.um.";mazf Olaass -3
osSus Lusall BUL adl S 17 .6-4 Lialide ol legiio LaK
SLEIL Lesiie palituall o Yol Lalidall SLEIL legite paliiuwall
e peSall 5 L3l & IS ARl dalidall
Busmsall Sl p gibsas Alall 2y laslaall danlpe eSS idosiall - 4
- sbial) Loy Taoll) CBlanls Tosiall gy Lualall juliaall 3
131 Lol Busam elS ) Jamie S Jaadl 3k S35 :Janll Gk alsall - 5
Slams Jaxiady ol 8,La3) pe pualie JSi ,SIN §)pdie oSl
(S.1.Us) System International of Unitsga_\L,.H NI

6



Cpi‘J.iJl dlode’

025y e alling Solay Sage Sy a5 1dadlally AL -6
Lmindall LESLT g3 JIS a3l Jghan) pud g3 8 ane 85900 Juily st
2SI 8 L] B,Lad) aay

2a3lie ety 5aill dlusall Sl 513y Lo sall a5 Y1 aUSS Jantun - 7
g5l paandn g 2EG e Tymga Tynaas sl

slaal o) awl : 3V Biaie julnall L8N 5 jamall LUK <5 -8
sanlly slaall 35 Alaall s SIS Sl lsicy il Lo uia Ll
(Jhe coladnll sucy
@l sus @S g Pews dens es 5 gsene auls (L3
Al Al 55 Jlasial pe DLl e L yas dulys " (2018)
) s el e balaall dnlgs
S5 ) Sae 5 .243-217 1 saadl 1 alaall dasladl syl LIS dlas
243-217.(1)1 aelal o) L dlae: SIS

388 8y ums al e Traaas Ldly 580 o oy (@301 palasiuall -9
SlalSs legiio o ol palaiuall dadya das 5 5550 O Bl Gl
) 6-4 Lialide

Reviewer Guidelines aidall Jalo
il Al yall Epasll aiall S oo Laslelpe conlsll lllatally g yadl ol
CRNINTF

aicy 338 JSn danid ysllaall Sl 488 5 Ao yall a8l 8ylatul Jo - 1
Dlal g 8,88 gl o3

4 5251 A pall (Al anll )l sie 381535 Balad (o SUI 38 e -2
Al lyial) o133 Lagill e Al dy

Bl 3 Susmsall ot JISaN Jsluadl o) Ja aliall oo of -3

Borany Lidly




2024 diul - (10) 322l - (6) Alandl - duwusiall pglell denladl clpul dds dan ,

Zanall Slasyl Osludl al salll o Jo aliall o o - 4
.M;@K@Kéuﬂlmtmg)\@éidl@b\%j -5
Lglan g Linn ) Lualall aabjall dnlill aludiowl gae waal aldall e -6
s SR ENE (e aaly e sy JSi aliall a5 o) -7
el Gouy sdall pdlis cadl
copanil) el el aas Sanll adls all
Al adls ué il
L 538 A Dbl cdlasl o Lo dlindio 25553 adliall g o oas - 8
el J 908 253
o SBU Gglhaall ebunill elya) way 4] el Bale] Gl 3 p8all -9
Lgs el alzall
e anaill sl yal fo iy dilgie dualall dis yuy dauwl Janwd Al5all Lle— 10
Bl ) s yall Ganll iy a Al yall ansBil 8 laial e aud il

ebaadl
ol LS Ea) e b uliaadl ) lay - 1
1ils canly Ganls auls Ganll IS 131 Liaally Calfall SEN awdl 5l LEL)
Oy Jodl pesl JS3a8 3SL8 NS 5318 1315 diadly 1S 308 0pdl3e OIS
Al
5,5 58 0all A5G LSy (APA) Loallall Laanll Covun julianll L3535 = 2
Alas oy -
laall dlaall aul caall ylsie o(Liwll) o sialil o :A_JL}J‘ o
il slgiiily el Jadin g saall
S -0
sl ol daskall QS Glgie (Eall) o sil5all T Cal5all al
oladnll sucy




Analad) s lily Blesll -z
L) Slsiadl dagobdl ol Alall Glsie (ll) caldl ol
oladnll sacy (Laaladly

yale 8903 5 yalhe a5y 8 Emy -0
il 51 saiial sl eimll olsie (Aall) o0y il 5T Enlll a
) iy sl s olias] lSe dualall

: Y lsiall e Zaigh pslall Laaladl el pusdl) LS Ao I &gl Juu
J-‘:"-‘-‘béfj “‘Huﬁ—gb.wﬂ‘lxal_?
5hall / oluis
s A syl

al-esraajournal@esraa.edu.iq




2024 diwud - (10) 3aell - (6) Alanll - duusiall pglell denlall clpuil duls dlan ,

(g Sl ZuSLall 345)

2ol Jals o ooal dlae (8 5as aly S e 5T 08 el ol g
I (dasigh polall daolall ol puifl &S dlae) dae 3 oyl Gi)ls 3Ll
.;L,m;zll a.LA\A LQJJ.AA:

\ :éf‘)‘..\.n /

.................

.........................................

Baalol ol puidl &S dlas) Ao ) ally ) silly palall 35l Jiks agas]
ol yal) Laslas Lo yoas 3l (dacusiglh pglall

J

N\ 10



( : aibginnll

Olgionad!

J dawwssigh aglall daaladl oyl dulS das (S il Claslas
13 i (Sobanall Ll 8 ASLYI Jadl <Al (ailadll

GJM|O3M4JJ|J{£.J.T\9JAM6£A£J£M La Ll

Bluceieereneneeeeeeeeeeeeenes daallaill das LA Sileladll e olill paie 4ils

11



2024 diwud - (10) 3aell - (6) Alanll - duusiall pglell denlall clpuil duls dlan ’

N 12y



Cl:ﬂjLD.QD.”}L'L'i“l___ﬂ.ddﬁLig| Joal daudsaill goiloall

[3

B0 Jadd AdSdd! ailaidl
ybonadl z Ll 0

6‘)‘9-0.3-61“:)‘94“4.‘.".\..\.9.4 .igmﬁﬁm a;ul.g!
Byl | sl 8 jLaall dusis aud | das gl i3l daolall

Formal Characteristics of the Act of Elegance

in Architectural Production

Researcher Hadeer Yahya Mohammeda,
Prof. Dr. Abdullah Saadoun Al-Mammoruib

Architectural Engineering Dept., University of Technology, Baghdad / Iraq
aae.21.37@grad.uotechnology.edu.iq, b abdullah.asadoon@yahoo.com

13



2024 diul - (10) 322l - (6) Alandl - duwusiall pglell denladl clpul dds dan ,

saldiwall

S Sas s Buaaiall oladilly dejludall Shall olpils ok O
psgie Jand ) daladl o ygls I ul aliaall g uadl Jlaadl ol 3adaall & Lozl
oo ISl 2l cllee Jiiny codgly goleaall Olball ol o 50505 (8 paly
axsd s S laially KAl adl g olidsy Bl pilaill alidiul o ceadl J3a
e 8 a5 Loale 553 @3 30 Liallally Zalall maliall ganl Z5LY asgie
Oo Al Lol (8 1S 50 Leds Solaally (ol 8 LU dage Siias Ally 85 Leall
5 paasad slilee 8 Bl Susall pulailly SLusdl puall 5lglal 5 Jlaadl auiasll
Sl o s BUY Jadd LI 2N (afiladll de sadl 5K slenall JSall #153)
2l 3 LY Jadl LKA pailad sl podatul) say alall Cugll Gadasl
S e Jalre Bae (e Cilfe zgie Gnll aalel Gaghl s Gaiadl 5 (sslanall
BUY psgias pald Jirany caatlia Sl el e QuSilly Jalally sl
ol gilly c,l_?t_u:m] e :u;w SN el Juoss Jalds g5k Ul sl I &8l
Laliiue olaliitwly gl UYL das e olabitiel I lgarwdly lghuads a3
gl Ui Llae 8 BB0YI Jad [ dmll ol Baltl] leall iladl e
Slaiialllisg sunte ol glue 5 solliny Lt e Lo Tga sl JoaTs Bl 52 (g sLasal
Balall patliad Juad) 550 1 JSall Ban (05S3 (8 Glusil) say Lsle3lly LulSal
) (solanall Z Gl & Sl

& slasall 2 L (5 yLasall gLl (Sl (ailad ASLYI : daalidall clalsl)

-

R

14



ClﬂﬂJLn.QnJI;LIiJIl___rmdﬁLiil Joal daudsaill goiloall

Abstract

The rapid developments and changes in life, renewable technologies, and
the emergence of complex architectural structures with complex visual beauty have
led to the need to activate a concept that contributes to enhancing and developing
architectural discourse and refining and polishing the processes of producing form by
combining the use of emerging models, form generation techniques, and intellectual
logic. The concept of elegance is one of the general and global concepts that have
recently beenfocused oninthe world of architecture, whichisconsidered very important
in art and architecture and has a major role in adding a layer of aesthetic complexity
and showing human sense and seeking high quality in the processes of designing and
producing architectural form. The research focuses on the formal characteristics of the
act of elegance, as the research seeks to achieve the general goal, which is (extracting
the most important formal characteristics of the act of elegance in architectural
production). To achieve this goal, the research adopted a method consisting of several
stages based on description, analysis, and synthesis that included building a conceptual
and cognitive framework specific to the concept of elegance in addition to building
a comprehensive theoretical framework. The research reached a set of conclusions
and recommendations that were detailed and divided into conclusions related to the
theoretical framework and conclusions extracted from the practical application side. To
summarize the research, the presence of the act of elegance in the process of forming
the architectural product is an aim that bears different formal aspects, manifestations
and multiple levels according to the spatial and temporal variables, and it is the
excellence in forming the form of the shape to highlight the best characteristics of the
material that makes up the architectural product.

Keywords: Elegance, Characteristics of the shape, Architectural product,

Elegant architectural product.
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9. Conclusion

In conclusion, this paper highlights the need to embrace cryptography
as a primary solution in the cloud computing security space. First, the results
of the work put emphasis on the multi-faceted significance of cryptographic
procedures in support of data secrecy and the given integrity, as well as
applicable rules compliance. CISOs and other information technology
professionals should employ layered security measures, become alert to
new attacks like quantum computing, and invest in security awareness
training for cloud environments to enhance protection.

The role of cryptography in providing security standards remains
significant even as cloud computing presents the future of technology. This
study also demonstrates that rather than being a component, cryptography
is rather a powerful force that defines and drives the reliability and
dependability of cloud computing technology. It is crucial to be constantly on
the lookout for trends and threats, to adjust strategies and behaviors as
necessary, and to employ sound cryptographic policies to confidently protect

a cloud from various threats and preserve the sanctity of its information.
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technologies like artificial intelligence and ailing blockchain. Assess
how these technologies can be used to supplement eventual
cryptographic approaches for improved security.

Resilience Against Advanced Persistent Threats (APTs): Consider
such advanced concepts and issues of cryptology and develop
cryptographic methods for counteracting APT. Enhance the
resilience of cryptographic systems at a time where threats classes
are diverse, and resilience and creativity are rife with new cunning
threats.

Standardization of Cryptographic Protocols: As all the protocols
entail that some of them need to be designed or are still under
design, involve the industry partners to assist in designing standard
cryptographical protocols. Standardization contributes to the
achievement of these objectives: Integrated systems: Through
standardization, various cloud environments are more easily

compatible since everyone must follow certain laws.
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Future Research Directions [20]

Quantum-Safe Cryptography: Organizations should commit
resources towards research and deployment of post-Quantum
cryptographic algorithms to protect their networks and structures.
Find out measures that can be taken to avoid susceptibility to
potential threats brought about by future advancements in
quantum computers.

Advancements in Homomorphic Encryption: Information derived
from homomorphic encryption is an enabler that will reverse the
process of putting encrypted data into usable form in other
algorithms. There are two aspects that need to be addressed as
part of the current and future development of the app that will
effectively add to this capacity; The capacity of the app must be
enhanced to justify the growth in the number of users.

Dynamic Key Management Solutions: Further analysis of
predesigned and selected Dynamic KM technologies that can be
utilized in dynamic cloud environments. Some of these are, namely:
specifying cryptographic algorithms, self-updating protocols, and
key management methods.

User-Friendly Cryptography Interfaces: The cryptographic software
itself also was presented with new interfaces that are comfortable
for the user. Through reminding consumers of criminal and security
issues and guiding them to make correct and safe decisions,
adaptive interfaces assist in promoting safe and correct behaviors.
Integration with Emerging Technologies: Simplify the cryptographic

products and discuss them with reference to contemporary
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User Education Programs: Continued awareness of users via
seminars and other training methods is also instrumental in
improving security standards. Teach users how to identify phishing
scams, when to use and when not to use strong authentication
measures and what are the meaning and importance of encryption.
Post-Quantum Readiness: Closely monitor activities in the post-
guantum cryptography arena and plan for a migration toward
guantum-soup algorithms. To address this issue, cryptographic
protocol designers should monitor the threats and periodically
design and adjust cryptographic protocols based on these threats.
Hardware Security Modules (HSMs): Discuss the following use
cases for the improvement of cryptographic storage: Hardware
Security Modules (HSMs). HSMs offer security by dedicating fixed
and secure hardware processing elements for cryptographic key
management.

Compliance Adherence: Reliability of cryptographic
implementations in terms of regulations and standards: Adopt
proper standard conformities of cryptographic implementations
for the appropriate industry standards. Cryptography: Conduct the
literature review for cryptographic measures based on the growing
compliance needs and update it periodically.

Multi-Layered Security: Secure it with multiple layers of security
measures including encryption, firewall, DDoS protection,
intrusion detection and access control mechanisms among
others. It also increases resistance in various ways against the

different security threats.
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In these case studies, early identification, and aggressive execution of

security measures for cloud computing is illustrated. Cryptography successes

help protect data, meet laws and standards, and build and sustain customer

trust, while security failures drive home key lessons about the necessity for

strong authentication, encryption, and of promoting awareness in cloud-

based settings.

8. Recommendations

Best practices for implementing Cryptography in Cloud Computing [19]

HolisticEncryption Strategy: Itisrecommended whenimplementing
encryption to take a more comprehensive strategy to data
protection, which also involves protecting data during transfer and
while stored. For the channel we must employ the recommended
encryption protocols, which in this case are SSL/TLS while for the
storage, one must employ good algorithms like AES among others.
Key Management Excellence: Implement secure key management
procedures and ensure proper management of symmetric keys
such as creation, distribution, updating and decommissioning of
keys. These procedures can be made more efficient with key
control automation systems.

Regular Security Audits: For checked cryptographic ’s realization,
carry out periodical security auditing. This ranges from basic checks
on the type of encryption used in a network, the management of
keys and other measures put in place as checked against standard

code of practice.
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- Background:

Overview: Negative example: Company Y had recently undergone
a security risk where its cloud computing setting was violated, and
confidential information leaked.

Root Cause Analysis:

Weak Authentication: The break in was made easy since the
attackers exploited poor user authentication measures such that
many of the users had their accounts and passwords stolen.

Lack of Encryption: Cloud data retrieved by the outfitter was not
well encrypted, thus it was easy for unauthorized personnel to
access sensitive information.

Insufficient User Education: One is users become the prey of

phishing attack because of poor or lack of security consciousness.

- Lessons Learned:

Multi-Factor Authentication (MFA): MFA could have also been
adopted to add another layer of security that would have minimized
the effect if the credentials were compromised.

Encryption Best Practices: It is therefore very desirable to adopt
encryption best practices for data at rest by using formats that
make it virtually impossible to accessible by anyone other than the
rightful owner even in cases where the system has been
compromised.

Continuous User Education: A notable point for raising the bar in
perspective is the growing need for regular and comprehensive
user education programs to mitigate the risks of social engineering

attacks.

E175



‘ Al-Esraa University College Journal for Engineering Sciences Vol.(6), No.(10)-2024

Used appropriate AES-256 algorithm to encrypt data that are
stored in cloud.
Ensured sound key management strategies, and even key

management techniques such as key cycling were followed.

- Results:

Enhanced Data Security: The application of cryptographic functions
contributes greatly to increasing the security of customer data
through protection during transfer and storage.

Compliance Assurance: The cryptographic solutions enabled its
adherence to industry regulation and standards, making customers

assured on protection of their data.

- Lessons Learned:

Holistic Approach: It could be inferred that the implementation
success was due to the adoption of a comprehensive strategy that
fevered the protection of data in transit and at rest. Proofs revealed
that encryption coupled with key management policies were
successes.

Regular Audits: The continuing review of the cryptographic
implementations also helped in the steady monitoring and non-
deviation in compliance to the set standards with attention being

focused on the areas that needed constant enhancement.

Lessons Learned from Security Breaches in Cloud Computing [18]

Case Study: Here follows some major types of Security Breach Incident

Y that individuals can face in their daily lives.
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e Regular Security Awareness Campaigns/ Solution: Another security
recommendation would be to constantly remind users through
seminars, articles, and other forms of advertisement about the
positivity of security concerns, potential threats that linger in the
environment of cyberspace, and the significance of adhering to
secure practices in the use of Cloud Computing technology.

e Transparent Security Policies/ Solution: Certainly, the developers
must transparently convey the security policies to the users and
define the paradigm around data protection in the cloud.

Enhancing user awareness and education, along with addressing

emerging technological challenges, is essential for building a resilient and
secure cloud computing environment. A holistic approach that combines
technological solutions with user empowerment contributes to a more

robust defense against potential threats. (Schneier, 1996).

7. CASE STUDIES

Successful Implementations of Cryptography in Cloud Environments [18]
Case Study: Analysis of Cloud Service Provider X
- Background:
e Overview: The case of Cloud Service Provider X has established
cryptographic solutions as security measures to its cloud services.
e Cryptography Applications:
e Ensured data in-transit is encrypted by building an encrypted end-

to-end mechanism based on TLS protocols.
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Quantum Key Distribution (QKD)/ Solution: Introduce and integrate
Quantum Key Distribution (QKD), which allows to develop secure
communication channels according to the theory of quantum

mechanics to minimize the risks of a quantum attack.

User Awareness and Education Increase [20]

- Challenges

User Negligence/ Challenge: This implies that occasional user may
be naive in security related practices and may unknowingly actin a
manner that poses a threat to the security of its data that is stored
in cloud.

Phishing and Social Engineering/ Challenge: Phishing attacks and
use of social engineering exploits vulnerabilities that users have.
This is because apart from not recognizing these types of tactics,

the users may be easily duped always.

- Solutions

User Training Programs/ Solution: To enhance the security of
consumers, initiate extensive user awareness programs to teach
the consumers about the right behavior and precautions they
should take when they are using the cloud services; for instance,
proper password management, detecting and avoiding of phishing
scams, and the need for data encryption.

Multi-Factor Authentication (MFA)/ Solution: Promote and ensure
compliance with multi-factor authentication (MFA) process so that
password is not the only access that is granted meaning reducing

instances of unauthorized access.
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tool of hardware acceleration to reduce some amount of processing
of cryptographic computations.

Caching and Pre-Computation/ Solution: It is important to utilize
cache memory and pre-calculation methods to decrease the
amount of effort for commonly executed cryptographic functions,

which will enhance efficiency of operations in cloud environments.

Addressing quantum Computing Threats [12]

- Challenges

Quantum Computing Vulnerabilities/ Challenge: The emerging
new technology in the computing environment, the quantum
computing,isseentobearealthreattothetraditional cryptographic
algorithms, notably the public-key cryptography since they can be
vulnerable to quantum cryptanalysis attacks.

Post-Quantum Transition/ Challenge: Issues that surround post-
guantum cryptography particularly when preparing to migrate
from the current state involve choice and implementation of
cryptographic algorithms that will not be affected by quantum
computers as well as maintaining compatibility with already

established systems.

- Solutions

Post-Quantum Cryptography Adoption/ Solution: The next step is
to maintain awareness of the progress of post-quantum
cryptography and start implementing the quantum-resistant
algorithms. Quantum development means cloud systems have

been prepped in anticipation of quantum threats.
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best practices most recommended by the industries. Hence, strong key

management practices of key associated issues can help cloud environments

to strengthen the cryptographic systems’ security and reduce risks inherent

to key-related issues.

Overcoming Performance Challenges [6]

- Challenges

Computational Overhead/ Challenge: The security solutions that
use strong encryption are likely to affect processing in the cloud
either at the framework level or for the services to the clients.
Latency in Secure Communications/ Challenge: The adoption of
such safe communication measures like SSL/TLS may entail a
certain level of latency, thus causing problems when it comes to
the interactivity of applications and services in the cloud models.
Resource Consumption/ Challenge: Cryptographic processes are
computationally demanding, especially in cases of large amounts
of data to be encrypted; and they often collaterally translate into

considerable resource utilization and performance drawbacks.

- Solutions

Algorithmic Optimization/ Solution: It is imperative to make sure
that mathematical algorithms are refined, and the size of the
computer required greatly reduced but the security of the data
remains unaltered. This entails choosing friendly and appropriate
algorithms and refreshing the cryptographic protocols.

Hardware Acceleration/ Solution: Utilize hardware related

advancements like dedicated cryptographic hardware or GPUs as a
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e Robust Lifecycle Management Policies/ Solution: Creating effective
frameworks and procedures for critical key lifecycle, when it is
necessary to describe key creation, distribution, updating, and
deletion. The proper checklist that can be recommended from
time to time can make sure that the company complies with the
set down policies.

e Hardware Security Modules (HSMs)/ Solution: HSMs for storage of
keys Implementation of HSMs has been adopted by many
organizations as a way for storing keys securely. HSMs offer specific
hardware designed to securely manage cryptographic keys,
improving key-level security.

e Continuous Monitoring and Auditing/ Solution: Stringent measures
of monitoring and auditing, the key areas of access control which
are tailored for revealing unauthorized access or any malicious
events related to key management. This is because it helps the
business to achieve and remain in compliance with legal and
regulatory standards.

e Key Revocation and Rotation Strategies/ Solution: Key revocation
and rotation are efficient techniques that must be employed
appropriately without causing inconveniences that may negatively
affect the quality of the services delivered. This may entail providing
a framework for convoluted key transition that may require key
rotations with little interruption.

To tackle key management challenges in cloud cryptography we need

to consider the technological solutions, the policies which need to be

equipped and set up for the key management and of course following the
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Secure Key Storage/ Challenge: Of particular concern is storing and
protecting cryptographic keys when deploying applications in a
cloud computing model. Some of the potential risks associated
with the access of key storage include exposure of the keys so that
the data might be leaked.

Compliance and Legal Issues/ Challenge: The main issue arising with
the integration of meeting regulatory requirements associated with
key management in different regions. Cloud service providers that
want to protect implementation implementations of cryptographic
keys are legally bound to adhere to various legal systems.

Key Revocation and Rotation/ Challenge: The security of systems
requires that key sharing should be done in a timely manner and
keys be updated or replaced periodically. Revocation and rotation
of keys is also complex in cloud environments as any disruption of

services may severely affect services in many organizations.

- Solutions

Automated Key Management Systems/ Solution: Designed for key
management within a large and complex cloud environment, the
automated systems used must be also capable of handling the
scale and tasks required. Automation enables the most vital copy
key generation and its distribution and timely rotation.

Tenant-Specific Key Management/ Solution: Businesses that lease
computing resources should follow specific control measures to
meet the multiple tenancy challenge. It means that to ensure
different requirements are met, proper divisions of the key

management procedures and accesses controls are done.
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6. Challenges and Solutions

Key Management Issues in Cloud Cryptography [2]

Cryptographic keys are some of the valuable assets needed for

the operational security and efficiency of cryptographic systems in cloud

computing. However, key management in the cloud introduces specific

challenges that need to be addressed:

. Challenges

Scale and Complexity/ Challenge: Cloud deployment commonly
results in a big number of users, services, and connected devices.
These kinds of operations can be challenging at this scale to
manage cryptographic keys, and issues can arise with the
distribution, rotation or revoking of keys.

Multi-Tenancy/ Challenge: Multitenancy is normally common with
cloud services so they may be more shared in nature. Key
management becomes an issue of concern as one tenant may
require frequent access and issuance of keys while another will
not require them frequently and the keys need to be isolated and
properly managed to avoid cross —contamination.

Lifecycle Management/ Challenge: The management of
cryptographic keys used for encryption, distribution, and security
purposes has proven daunting during the cloud computing
lifecycle, especially in terms of generation, distribution, rotation,
or destruction. Failure at any of the four stages results in the

generation of security threats.
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Altogether, the use of cryptographic measures is essential in cloud
computing to ensure its compliance with existing regulations. In this regard,
cryptography provides important inputs that help in the development of the
secure and compliant cloud model which touches on the areas of data
confidentiality, storage security, and access controls and auditability. This is
especially important for industries that are dealing with sensitive data or are
within confined regulations. The following figure 4 elaborates on the

Cryptography model for secure data sharing over cloud [18].

Cryptography Over Cloud by using public key

— —
Sender S 4—— | Service Provider . Receiver R

Message Message

Encryption using R
Public Key
Associated with
Access Policy and
Attribute

Decryption using R
Private Key

Associated with
Access Policy and
Attribute

Cipher Text KDC Cipher Text

Figure 4 Cryptography model for secure data sharing over cloud
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Secure Communication Protocols: The safe transfer of data is
highlighted in many regulatory frameworks used in organizations
today. Policies such as SSL/TLS, which secure the flow of line, also
help in meeting the compliance as they safeguard data from being
intercepted by unauthorized parties [17].

Protection Against Data Breaches: It is important to have secured
applications to avoid leakage of sensitive information and especially
when such instances attract stringent penalties. It is for these
performances that utilization of encryption to data in status
simplification secures cloud environments’ invulnerability against
undue access and conceivable invasions in consonance with
requirements stipulated by regulations on safety of data [18].
Cross-Border Data Transfer: It helps in protecting the data while
moving from one country to another, thus helping to meet the
ideals of some regulatory authorities on data transfer across
borders. Inasmuch as data security is concerned, encryption
protocols help to ensure that information remains secure as it
passes through various networks of organization in different
international boundaries to ensure they meet the set legal
requirements on transfer of data between nations [18].
Adherence to Industry Standards: Use of cryptography makes it
possible for cloud service providers and their users to observe
industry specific cryptographic standards set down by regulatory
authorities. Adhering to standard cryptographical methods makes
the security feature robust and puts into consideration the

regulator’s requirement [19].
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encryption fulfilling the privacy requirements for cloud service
providers and users [4].

e Secure Data Handling and Storage: The law sometimes provides
legal standards in the care and storage of data. Cryptography, in
part through storing data at rest, guarantees that, even if an
unauthorized entity breaches the physical perimeter, the
information remains protected. The rules of using personal data
are set by the General Data Protection Regulation (GDPR), Health
Insurance Portability and Accountability Act (HIPAA), etc., and can
be fulfilled with the help of cryptographic security measures [16].

e Identity and Access Management: Cryptography helps SOPs for
identity and access management to be secure and aligns the
organization to requirements set by various authorities
concerning user Authentication and authorization. With the help
of cryptographic methods in protected login, access control, and
multi-factor authorization, cloud environments can meet the
requirements of regulation and protect users’ identities
adequately [16].

e Audit Trails and Accountability: This is useful for things like digital
signatures and cryptographic time stamping to assure the audit
trail and accountability. The specificity of the compliance
requirements means that the programs need to allow tracking and
auditing of activities done on the sensitive data. Audit trail is a
method used for tracking activities, and it ensures that records are
protected with the help of cryptographic measures to conform to

the regulatory auditing standards [17].
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Compliance and Privacy Assurance [17]:

The protection of data that is in motion or stored temporarily in a
system is equally important especially as it seeks to meet industry standards
or regulatory requirement as well as personal preferences. These aspects are
served by cryptographic measures to ensure users and organizations that
their information is protected using the highest standards of confidentiality
and security. All in all, the application of cryptographic techniques to protect
data in motion and data stored in cloud computing significantly enhances
the level of cloud security. Through such measures as encryption, secure
communication protocols, and state-of-the-art cryptographic approaches,
CSPs and consumers can effectively unleash the complexities of securing

data across its evolutionary life cycle in the context of a cloud system.

Compliance with Regulatory Requirements

Thus, cryptography is a paramount means for safeguarding cloud
computing environments against non-compliance with legal statutes and
regional or domain-specific standards. The significance of cryptographic
measures in achieving regulatory compliance is particularly pronounced in
the following aspects [4]:

e Data Confidentiality and Privacy: By using relevant strong
encryptions, cryptography meets regulatory requirements covering
the secrecy and privacy of organizational information. There are
many regulated sectors where the protection of personal and
financial data is a crucial issue, for instance, the healthcare or
finance industry. Some measures are as follows: encryption of the

data transmitted and stored on the cloud as well as in-transit
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received data has not been altered in transit. This is good because
it assures the data has not been interfered with while in transit

across different networks.

Data at Rest [5]:

File and Disk Encryption: Cryptographic solutions to data intended
to be stored in Cloud repositories or physical devices involve
encryption of these data. Other technologies such as AES (Advanced
Encryption Standard) are utilized by safeguarding data that is
stored, which means even if unauthorized personnel gain access,
data stored would be on encryption and so cannot be accessed.
Secure Key Management: Cryptographic systems help adopt secure
key management policies for data that is archived. Data that is stored
needs to be encrypted, and the keys used for decryption of stored
data need to be created, distributed, and protected so that improper
access to data that is stored cannot be gained.

Homomorphic Encryption: Modern encryption algorithms such as
homomorphic encryption enable arithmetic operations to be
conducted directly without use of decryption. This is especially
useful when data stored in the cloud needs to be retained secure

and intact in storage while still requiring computations.

Unified Approach [5]:

The field of cryptography is a fundamental one that deals with securing

the data in the instances of its transmission and storage, thus providing an

integrated line of protection during data flow and storage. It also makes security

more thorough as it covers possible security threats regardless of whether data

is sent from one point to another or stored and waiting for a signal to be active.
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In summary, there is Valeur general des cryptographies and cloud
computing, worth of data integrity in general cryptographic applications. By
applying the mentioned techniques, CSPs and consumers could build a sound
framework for proving and sustaining data genuineness, accessibility, and
availability through the entire cloud data life cycle. It also makes cloud-based

systems more reliable ad trustworthy in comparison to traditional system.

Protection of Data in Motion and Storage

Cryptography has a critical role in ensuring solution security in their
networks and Cloud’s data transmission and storage (Data In-Transit & Data
At-Rest). The significance of cryptographic measures in protecting data in
these two states is critical for maintaining overall security and confidentiality:

Data in Transit [5]:

Encryption of Communication Channels: Those protocols that may
include SSL/TLS encrypt data during its transit between the users and cloud
services. This makes that information that is transferred over the networks
to be retained secure and private, thereby eliminating indirect listening and
other unlawful invasions of privacy.

e Secure Sockets Layer (SSL) and Transport Layer Security (TLS):
These cryptographic protocols thus afford secure encryption
between clients’ and servers’ stations. They employ mathematical
formulas to ensure that data that is transmitted through the cloud
is safe by being encrypted, this adds in on the security of the data
transmitted on the cloud.

e Message Authentication Codes (MACs): These include MACs that

are applied to data in transit, with the purpose of ensuring the

E161



‘ Al-Esraa University College Journal for Engineering Sciences Vol.(6), No.(10)-2024

techniques are of more importance when transporting large volumes
of data and storing it in cloud storage [6].

e Blockchain Technology: IT security is also one area that is addressed
by blockchain as certain cloud applications, for instance by enabling
distributed ledgers or decentralized systems utilize cryptographic
hash function to ensure data authenticity. Thus, each block records
a hash of a previous block within blocks, making the system’s
sequence tamper-evident and secure [1].

e Cryptographic Time Stamping: ldentifying time sequences with
cryptographic technology enables the creation of protected
timestamps for data, thus proving the data’s authenticity at a certain
time. This is important for auditing and any previous records stored
in the cloud should be intact without modifications [1].

e Preventing Unauthorized Modifications: Cryptography also plays a
crucial role in maintaining checkpoint access to the altered data by
employing access control measures hand checking the data
integrity through necessary cryptographic measures. This is
important when it comes to ensuring that the information
contained has a set level of consistency and accuracy, especially in
multi-user cloud platforms [4].

e Secure Multi-Party Computation: It is done using cryptographic
techniques like secure multi-party computation, where the
symbols are inputted by two or more parties and the output is a
function of the input data without exposing the data. This helps to
maintain data integrity in that even at a time when computations

involve collaboration client data is kept safe [4].
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Cryptographic Hash Functions: Cryptographic hash is a modern
technique for creating virtual fingerprints or digital identification
numbers usually of a small size from data. These hash values serve
as unique identifiers for the original data. They contain signatures
or descriptors. It has been proposed that hash values can be
compared before and after transmission or storage of data in the
cloud where changes can be quickly and easily identified, thus
maintaining data integrity [1].

Digital Signatures: Digital signatures offer a sound way of
authenticating digital messages in the manner that guarantees
their authenticity with automatic checks on their integrity. In cloud
computing, information is tagged, and the tag ensures the sender
that the information being received has not been tampered with
in the process. Cloud users can check the validity of the data and
confirm that the data has not been modified by anyone since it
was generated by encrypting the message with the public key of
the recipient [3].

Secure Communication Protocols: Different cryptographic
protocols used in secure communication like SSL/TLS, do not only
encrypt it but also check whether the content is intact or not. The
protocols employ necessary measures such as message
authentication codes (MACs) to identify alterations in the data as
it is passed through the network [3].

Checksums and Error Detection: Data integrity employs cryptographic
checksums and error-detection codes with an aim of identifying and

possibly correcting errors that are likely to affect data integrity. These
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Compliance with Privacy Regulations: There is an increased
demand for privacy regulations and the protection of information
and data in many industries. Cryptography enables cloud service
providers as well as clients to stick to these regulations by enabling
them to implement effective techniques for the protection and
proving the confidentiality of such data [18].

Data Segmentation and Isolation: This makes it easier to segment
and isolate data to make sure that one string of information does
not directly have access to the other string of information since
there is always separate keys encrypting each string of data. This
also enhances data security as opposed to data masking, which,
besides hiding specific values within a dataset, does not protect
data from unauthorized access even if the intruder gets access to

a particular segment of the data [18].

In summary, we have established that cryptography occupies a central

role in the protection of data within the cloud computing environment. Its

many uses in preserving security in data in transit, and security in data and

information at rest, are helps in making the cloud secure and reliable. It is

therefore important for organizations and users of cloud services, where the

information can be processed and/or stored, to grasp the importance of

cryptography as the chief tool in ensuring data confidentiality.

Securing Data Integrity

One of the key necessities of trustworthy and dependable operating

model for cloud computing is data integrity. Cryptography plays a pivotal role

in preserving the accuracy, consistency, and reliability of data, addressing

several key dimensions of securing data integrity within the cloud [1]:

E158



The Importance of Cryptography in Cloud Computing '

User Authentication and Access Control: Cryptography is also used
to aid in providing methods for user authentication in the process
and make sure only worthy dignitaries can access certain
information. Some of the broad range measures that can be
employed by cloud service providers to promote security include
the use of cryptographic protocols for the purpose of user
authentication, restricting the access to information within cloud
by employing cryptographic key and credential [16].

Secure Key Management: The use of key means protection of the
key plays the most-significant role in the confidentiality of data
and therefore requires proper management. According to
cryptographic solutions it can be possible to investigate proper
formation, data transmission, and storage of encryption key.
Robust key management practices provide protection to those
assets and permit only the intended recipients to carry with them
the keys to permit them deciphering of the information [15].
Homomorphic Encryption for Secure Computation: This created
additional security whereby computation can be made on
encrypted data without necessarily exposing the raw data. This
increases data privacy during the processing phase to enable
computations to be processed in the cloud safely without the
crucial details being revealed [17].

Protecting Against Insider Threats: Another important aspect of
cryptographyisthat restriction of insider by cryptographic permissions.
The use of cryptography access mechanisms allows individual tenants
or users of the same Cloud environment the ability to access and

decrypt only data contained in their own tenancy domain [17].

E157



‘ Al-Esraa University College Journal for Engineering Sciences Vol.(6), No.(10)-2024

5. Significance of cryptography in cloud computing

Ensuring Data Confidentiality

The usefulness of cloud computing to accrue maximum returns on

investment in cloud technology through sturdiness and flexibility can only be

complemented by the relevance of cryptography as a paramount tool in

defense of data privacy. Several key aspects highlight the crucial role that

cryptographic measures play in safeguarding sensitive information within

cloud environments: The following factors explain the light at which

cryptographic measures can be used to enhance security of data that is

stored in the cloud:

Encryption for Data in Transit: Integrity of data during transfer is
another aspect protected with the help of protocols, in particular
Secure Socket Layer/Transport Layer Security. Encryption
procedures work some type of data manipulation that makes the
data non-readable by anyone who is not particularly allowed to
understand it. This ensures that even if the information, which was
transmitted reached the unauthorized recipient, its confidentiality
cannot be violated [16].

Protection of Data at Rest: Regarding distributed data repositories,
decryption methods are used for encoding the data. This can
essentially be attributed to the fact that encryption such as AES
has the function and capacity of a warrant to safeguard data at rest
in a way that makes it nearly impossible to violate the access of the
information in question. This is particularly relevant where the

application is deployed on a multi-tenant public cloud [15].
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e Analyzing the trade-offs of cryptographic techniques, focused
requirements of different industries, and the development of
cloud solutions.

Case Study Synthesis:

e Summarizing the general lessons, success stories, and possible
lessons learnt and the strengths and weaknesses on the application
of cryptography in cloud security, based on the case studies
observed.

e Making a comparison of what has been discerned in the literature
with regards to the theoretical frames and what has been observed
in the case studies.

Narrative Synthesis [15]:

e Inthe process of work carried out, it is necessary to create a logical
and unified story that would include information obtained during
the literature review and case study analysis.

e The importance of realizing an emancipatory/phenomenology
understanding of contemporary security approaches and
cryptography, focusing onits role in cloud systems with an emphasis
on confidentiality and integrity.

Choice of qualitative data analysis approach will help in achieving the
study objective as follows; Thus, the study aims at providing meaningful
insights on the topics and trends that were identified using a broad
spectrum of sources and show the real-life applicability of using

cryptographic solutions.
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as the goal of the study was to consider the role and significance of

cryptography in protection of data in cloud computing systems and

approaches from various sources.

Data Analysis

While trying to establish the research results for this study, the analysis

will entail a qualitative method. The analysis will encompass the following

key steps [2]:

Thematic Coding:

Using a more practical thematic coding approach to sort the
information found during literature review and analysis of white
papers and case studies.

Detecting the cyclical motifs, patterns, and ideas concerning the
application of cryptography to provide confidentiality and data

integrity in the context of the cloud computing business.

Pattern Recognition:

In this step, the collected data is analyzed to identify patterns of
the application of cryptographic algorithms and protocols under
different cloud computing contexts.

To establish the prospects and challenges within the several
industries as well as different CSPs, in their execution of

cryptographic solutions.

Contextual Understanding:

Buildingup asituation-aware conception of the real-life applications

as well as the threats linked with cryptology in cloud security.
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White Papers Review:

e By gathering white papers from reliable cloud service offering
firms, security firms, together with other stakeholders that are
operating in the cloud computing technology fields to gain their
vivid opinions on the application of cryptographic approaches in
cloud settings.

e Looking at various reviews of the white papers and generally
understanding the kind of information that is presented in the papers;
specifically focusing on the technicality part of the papers that
contains specifications, recommended approaches, and practical
implementation of cryptography to secure data in the cloud.

Case Studies:

e To achieve a wider variety of case studies, | chose cases from
several different industries, different cloud service models, and
different cryptographic solutions used.

e Analyzing the case studies of the given organizations in order get
the details of the exact cryptographic algorithms, protocols, and
strategies used for securing data while in transit and when stored
in the cloud.

e Upon identifying key areas and tasks of interest within the selected
case studies, the next step is to note patterns, difficulties, and triumphs
that occurred in the implementation across the different cases.

Such approaches are defined to chart the process of data collection,

with special emphasis placed on using quality sources to obtain accurate
and reliable information. Thus, while conducting the study, the author

sought to use both journal materials, white papers and their practical case,
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This research design can be regarded because of joining detailed

literature review which will identify existing approaches and key ideas with

the case study analysis which will highlight how these ideas can be applied in

the practical environment. The use of both theoretical and empirical

strategies is expected to offer insights and comprehensive coverage of the

part played and effect brought by cryptography in safeguarding information

in the cloud environment. The triangulation of theoretical and practical data

provides for the credibility and validity of the practical findings drawn from

the various cases under study.

Data Collection

The data collection process for this study involves [15]:

Literature Analysis:

Conducting a literature review in professional periodicals, scientific
journals, conferences papers, and other books that are aimed at
investigating the effectiveness of cryptography in maintaining the
confidentiality and integrity of data in cloud environment.

Inthis phase, the author should systematically analyze the available
literature to come up with unique research concepts, theoretical
concepts, and practical applications of cryptographic solutions in
cloud context.

Filtering out the important facts which ones can be considered as
the main key points for understanding the research objectives in
terms of data, trends, possible and existing challenges, and

developments.
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4. Methodology

Research Design

The chosen research design for this study involves a two-fold approach [14]:

Literature Review:

Carry out a literature review of previous work on cryptographic
techniques used in maintaining security in cloud computing with
regards to data privacy and protection.

Conducting a literature review of the published research articles,
books, conference papers and other documents that serves to
understand the theoretical background and practical implications
of cryptographic techniques for implementing availability in cloud
computing models.

Outlining major trends, issues, and innovations in the context of
cryptography as an IT field while providing cloud computing

services.

Case Study Analysis:

Case studies to analyze the practical applications of cryptographic
toolsandtechnologiesin Loa-based cloud computing deployments.
Considering appropriate industry types and CSPs in the choice of
cases to gather a wider base for cryptographic use.

Herein, methodical understanding of the concrete cryptographic
algorithms, protocols, and strategies utilized in these cases to
provide data confidentiality and integrity.

Applying the lessons learned and the best practices tested in the

case studies to assemble tips and guidelines for action.
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the assurance level of the integrity of information within the developed
systems. As to the specific objectives of the assessment made within the
framework of the study, it is expected to contribute to a better understanding
of the importance of cryptographic algorithms in maintaining data integrity
within the context of cloud computing [12].

Discussion on the topicality of cryptographic methods in terms of
securing the data both in transit and at rest in the cloud.

The key concern of this research study is understanding the importance
of cryptography for information protection in contexts of cloud computing
when data is in transit as well as while stored. The objectives of the research
include analyzing cryptographic systems and protocols due to the increase in
data transmission security over networks and storing of data in cloud storage
systems. Therefore, in exploring the application of cryptographic techniques
to both these areas of contemporary information technology usage, the
present study aims to present a more comprehensive understanding of how
cryptographic return and associated security features and protocols support
the process of shielding sensitive information across the complex and
interconnected framework of cloud computing infrastructures. Thus, this
research seeks to provide deeper insights into the multiple roles that
cryptography plays in raising the level of security in data transmission and in

storage within the cloud [13].
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3- Objectives
To evaluate the extent of Cryptography in supporting data security
and confidentiality in Cloud computing

Themainaim of thisworkisto Map out the extent to which cryptography
can be useful to ensure data security with emphasis on cloud computing.
This entails an articulate discussion on how cryptographic tools, for instance,
encryption and its associated protocols, offer mechanisms of protecting
volatile and critical data at different angles of data processing, storing, and
communication within clouds. The specific focus is to analyze how
cryptography functions as one the key building blocks in maintaining the
data confidentiality and to discuss threats related to cloud computing that
has emerged as a major concern in the contemporary information technology
setting. This way the research hopes to shed light on the applicability and
effectiveness of cryptographic schemes to ensure the privacy and security of
data in cloud-based environments.

To evaluate the effectiveness of cryptographicalgorithmsin preserving
data integrity of data hosted in cloud environments.

This research project focuses on assessing and explaining the impact of
cryptographic algorithms on data reliability in the context of cloud computing.
The objective includes the definition of the role of cryptography which covers
such elements as hash functions and digital signatures, in achieving the goal
of accuracy, consistency, and reliability of cloud data storage, processing,
and transfer. In evaluating the outcomes of the different cryptographic
algorithms being employed, the study aims at determining the level of
success these algorithms may have in ensuring that changes, interference, or

data corruption within the cloud system, are effectively addressed to improve
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Multi-Party Computation: Multi-party computation (MPC) is a
cryptographic approach that enables multiple parties to jointly
compute a function over their inputs while keeping those inputs
private. This technique is valuable in scenarios where
collaborative computations are required without revealing
individual data sets [9].

Quantum Cryptography: With the advent of quantum computing,
researchers are exploring quantum cryptographic solutions to
address potential threats posed by quantum algorithms that could
break classical cryptographic schemes. Quantum key distribution
(QKD) is one such approach that leverages the principles of
guantum mechanics for secure key exchange [11].

Secure Cloud Storage Protocols: Cryptographic protocols designed
for secure cloud storage focus on ensuring the confidentiality and
integrity of data stored in the cloud. Techniques like convergent
encryption and proxy re-encryption enhance the security of cloud-

based storage solutions.

These existing cryptographic solutions demonstrate a concerted effort

to address the specific security concerns in cloud computing. As the field

continues to advance, ongoing research and innovation in cryptography will

be essential for staying ahead of emerging threats and ensuring the sustained

security of data in cloud environments [11].
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Data Encryption: Encryption remains a fundamental cryptographic
solution for protecting data in cloud environments. Both data in
transit and at rest can be encrypted, providing an additional layer
of security. The algorithms of Advanced encryption, such as AES
(Advanced Encryption Standard), are widely employed to safeguard
sensitive information [8].

Homomorphic Encryption: It is an innovative cryptographic
technique that allows to perform computations on the data that is
encrypted only without decryption process. This enables secure
data processing in the cloud while preserving the confidentiality of
sensitive information [8].

Secure Key Management: Effective key management is critical for
maintaining the security of encrypted data. Cryptographic solutions
for secure key generation, distribution, and storage help prevent
unauthorized access to encryption keys, ensuring the overall
integrity of the encryption process [10].

Digital Signatures and Authentication Protocols: Digital signatures
play a crucial role in authenticating the origin and integrity of data
in cloud environments. Authentication protocols, such as OAuth
and OpenlD Connect, leverage cryptographic mechanisms to verify
the identity of users and entities accessing cloud services [10].
Tokenization: Tokenization involves replacing sensitive data with
unique tokens, reducing the risk associated with the exposure of
actual data. Cryptographic tokenization solutions are employed to
protect sensible data, such as credit card numbers or personally

identifiable information (PIl), stored in the cloud [9].
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e Shared Resources: Multi-tenancy, a key feature of cloud computing,
means that resources are shared among multiple users. This
introduces the risk of one tenant impacting the security or
performance of another, intentionally or unintentionally.

Understanding these security challenges is essential for developing effective

strategies and implementing robust security measures in cloud computing
environments. Cryptography, as a foundational element of cloud security, plays a
critical role in addressing many of these challenges, providing encryption,
authentication, and other mechanisms to ensure the integrity of cloud-based

systems and protect data [11]. Figure 3 below clarifies Cloud security module.

Cloud Security Module

Mult-tenant Data Internet Application Framework 5 3 Virtual Zone Shared Storage
Sharingand Sy Securiy Inferface Securify Component Security e St
Accessing Security U U

Figure 3 Cloud security module

Existing Cryptographic Solutions in Cloud Environments

Asthe security challenges in cloud computing continue to evolve, researchers
and practitioners have proposed and implemented various cryptographic solutions
to mitigate risks and ensure the confidentiality and integrity of data in cloud
environments. The literature highlights several key cryptographic solutions tailored

for the specific challenges posed by cloud computing [6].
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Compliance and Legal Issues: Different industries and regions have
specific regulatory requirements governing the storage and
processing of certain types of data. Ensuring compliance with
these regulations in a cloud environment can be challenging,
especially when data is stored across geographic locations [9].
Insecure Interfaces and APIs: Cloud services often rely on interfaces
and APIs (Application Programming Interfaces) for interactions
between different components. Insecure interfaces or APIs can
become potential points of vulnerability, allowing attackers to
exploit weaknesses in the system [9].

Lack of Transparency: Cloud users may have limited visibility into
the security measures implemented by the service provider. The
lack of transparency regarding security practices, incident response
procedures, and data handling processes can lead to uncertainty
and concerns about the overall security posture [10].

Data Loss and Recovery: Cloud users entrust service providers with
their data, but the possibility of data loss due to various factors,
such as hardware failures or accidental deletion, is a significant
concern. Ensuring robust data backup and recovery mechanisms is
critical to mitigating the impact of such incidents [10].

Identity and Access Management: Managing user identities and
access controls is complex in cloud environments, especially when
dealing with many users and diverse services. Issues such as weak
authentication, improper access controls, or inadequate identity
management can compromise the overall security of the cloud

infrastructure [11].
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e Authentication Mechanisms: Cryptography plays a pivotal role in
user authentication systems. Secure authentication protocols,
often based on cryptographic principles to ensure that the
authorized systems gain access to sensible resources.

In the context of Information Technology, cryptography provides the
tools and techniques necessary to address security challenges and protect
data from various threats. As technology continues to advance, the role of
cryptography in IT remains indispensable for maintaining the confidentiality,

integrity, and authenticity of digital information [9].

Security Challenges in Cloud Computing
The rapid adoption of cloud computing has ushered in transformative
benefits for organizations, but it has also given rise to a unique set of security
challenges. Understanding and addressing these challenges are crucial for
maintaining the integrity and confidentiality of data in cloud environments.
The literature highlights several key security challenges associated with cloud
computing [10].
¢ Data Breaches: Cloud environments store vast amounts of sensitive data,
making them attractive targets for malicious actors. Incidents of data
breaches or unauthorized access can have extreme sequels, including the
exposure of sensitive information and potential legal ramifications [10].
e Insider Threats: The shared multi-tenant nature of cloud services
introduces the risk of insider threats. Unauthorized access by
individuals within the cloud provider's organization or by co-
tenants poses a significant challenge, emphasizing the need for

robust access monitoring and controls mechanisms [10].
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Data Encryption: cryptography is used to describe the secure
encoding of information in preventing it from being accessed by
entities that are unauthorized to do so. Essentially, cryptographic
ciphers can be employed in converting the concerned information
into a form that is quite comprehensible to humans and computers,
which helps in offering a degree of security to both the data in
motion and the data in storage [8].

Digital Signatures: Digital signatures are also known as digital
signatures, which is the cryptographic techniques that are
employed in the identification and identification of the
communication or message of digital communication. This assures
the recipient the authenticity of the sender and that the content
has not been interfered with in the middle [ 8].

Hash Functions: It’s used to easily convert a large message or any
input of any size to a fixed-size output referred to as the hash or
message digest. In IT hash functions are employed in checking and
ensuring the integrity of data, password security and even in
investigation and solving of cyber-crimes. A small modification in
the input leads to the fluctuation of the hash value output, which
is very helpful for detecting changes [7].

Key Management: Effective key management is essential for the
secure implementation of cryptographic systems. Cryptographic
keys are used for encryption and decryption processes, and proper
key management practices are crucial for maintaining the security

of encrypted data [9].
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Figure 2 Cryptography block diagram

Cryptography in Information Technology

Cryptography plays a critical function in Information Technology as IT has
become mankind’s lifeline in contemporary society as regards the provision of
information using the internet and other related media. Cryptography plays
crucial roles in the information technology domain as a key component of
protecting information confidentiality and secure transmission in numerous
applications. Scholars have identified several elements to specifically illustrate
that cryptography is central in Information Technology [8].

e Secure Communication Protocols: Cryptographic protocols set the
foundation of secure communication that is Major in Information
Technology. There are several protocols that are currently
employed to set up secured tunnels whereby information exchange
is consequential; SSL/TLS is one of the most famed protocols used
in creating encrypted connections between clients and servers to
facilitate secure network communication and prevent leakage of

information [8].
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is the key enabling process of this shift, while the work of Whitfield Diffie
and Martin Hellman in the 1970s paved the way for the advancement by
making possible to exchange cryptographic keys over insecure channels.
To continue with the new evolution in generation, the RSA algorithm,
which was developed by Ron Rivest, Adi Shamir, and Leonard Adleman,
offered the much-needed practical approach to implementing public key
cryptography [6].

The practice of cryptographic standards emerged during the last 20
years of the twentieth century, and institutions such as NIST were actively
defining preferable algorithms. The advanced encryption standard (AES)
Symmetric Key Cryptography Algorithm became a global standard in the
year2001 whicheventuallyinitiatedthe development of other cryptographic
practices. In total then, the past developmental history of cryptography
shows that this discipline has been dynamic in its capacity to address the
problems of protecting information in various timelines. From the earliest
modes of protecting the sending and receiving messages from unauthorized
third parties to the evolution of contemporary cryptographic techniques,
this journey makes us rich in understanding as to how the science of
cryptography has evolved over the time and how much it continues to be
important in the world of information security. This is something that is
very important to understand to grasp the extent of the cryptographic
techniques that are employed even in the current generation technologies
and especially when it comes to personal data security within cloud-
computing architectures [7]. The following is the Cryptography block

diagram as depicted in Figure 2 below.
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Figure 1 Cloud computing application diagram

2- Literature Review

Historical Evolution of Cryptography

Effective communication requires that data transmitted through
communications channels remain secure meaning cryptology is the
science of secure communication since its early beginnings to present
times illustrates this struggle. Due to this, encryption in early civilizations
was viewed as a technique that would facilitate the passing of messages
while at the same time ensuring that none of the civilians had any clue as
to what was going on. With time, the idea of cryptography developed,
and there were several inventions at some specific periods of time;
especially during a war; for instance, the Enigma machine in the Second
World War [5]. The new starter came with changes by moving from
symmetric key systems to a new public key cryptography system. The

Italian communication protocol that was established based on this theory
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Concerning this exploration, it is intended to explain the necessity of
cryptography in terms of risk management and maintaining the latter in
compliance with the prescribed rules to build credibility and have a more
secure cloud computing platform [2].

With the increase in the growth of using various organizations’ assets
in cloud infrastructures, the matter of protecting it has become an issue of
increasing concern. The importance of cloud computing is that most
companies and people are storing their information on cloud environments,
and this opens new risks such as hacking others’ information, data theft, and
more. According to these challenges the following is deemed necessary
because the information that is being sought to be stored on a cloud may be
personal information or even sensitive business information [3].

Consequently, this work intends to highlight the importance of
cryptography as an essential approach toward the protection of information
in cloud computing. With cloud adoption at an all-time high, it is crucial to
outline the use of cryptographic methods to manage the threats arising from
improper use of these services which may compromise the privacy and data
integrity. This study aims at contributing as to how cryptographic elements
are used in cloud computing as a system, while emphasizing the fact that
data security is achieved at different sub-phases throughout transfer, storage,
and processing. In this way, the research aims not only to contribute to the
existing knowledge of the precautions required for the formation of a stable
cloud computing climate [4], but also to provide the foundation for forming
a secure one. The cloud computing application diagram is highlighted in the

figure below, Figure 1.
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1. Introduction

As a relatively new development in the IT disparate and complex area,
cloud computing has revolutionized the way information and data is hosted
and managed by organizations and consumers. This is an innovative method
that enhances capability, versatility, and economic utility by allowing
computing resources to be hosted remotely by a third party. Nevertheless,
like any other solution, clouds have certain risks and concerns that are largely
related to security issues and, therefore, require the application of
appropriate security measures [1].

It’s for this reason that cryptographic techniques remain fundamental
approaches for curbing the threat of data corruption and unauthorized
access of data in cloud computing. These techniques work effectively
ensuring confidentiality of the data transfers and data stored regardless of
their location and are thus crucial in developing guarded paths between the
users and cloud services. This paper approaches the role played by
cryptography in the field of cloud computing, and its ability to tackle
numerous security issues, as a multifunctional tool. Starting from creating
secure methods for data encryption to handle both keys and users,
elementary aspects of cryptography lay a solid foundation for cloud
computing. When arguing about the use of cryptographic applications in the
cloud, their advantages and disadvantages, and the potential risks in this
sphere, it is possible to conclude about the significance of indicating the fact
that, in order to provide the effective usage of cloud computing services, as
well as to avoid certain threats, it is crucial to gain detailed knowledge of

these techniques for both providers and consumers of cloud services.
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Abstract

Cloud computing has grown as a widely accepted concept
simultaneously, as the alarms for the security of data and information. This
paper seeks to establish the comprehensive roles of cryptography in tackling
these issues in the Cloud environment. The study begins with the historical
background of cryptography and then moves on to analyze trends in
information technology before discussing on the challenges to security in
cloud computing. The goal of its publication is to highlight the importance of
using cryptographic technologies for the protection of information
confidentiality, its integrity and compliance. The combination of literature
review and the case study method was applied, pulling knowledge from
examples of good cryptographic use and the lessons learned from breaches
in security. They reveal how cryptology is crucial in the furthering of cloud
security and in maintaining customers’ faith. Key information technology
practitioners are encouraged not to relax their guard and adopt an integrated
security strategy to ward off future attacks. Conclusion of the study is in
synthesis of the subsequent analysis, highlighting the continued applicability
of cryptography for Cloud Information System security.

Keywords: Cryptography, Cloud Computing, Data Security,

Encryption, Information.
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10 -Conclusions

Balance in Architectural Design is Essential: Modern buildings should
strike a balance between innovation and maintaining the cultural and
historical identity of urban areas, which enhances the city’s sustainability.
Visual and Material Harmony is Key: Buildings that incorporate
local materials and achieve visual harmony with the traditional
environment help foster integration into the urban fabric and
reinforce the city's visual identity.

Spatial Integration Improves Functionality: High-quality spatial
integration in buildings enhances the flow of movement and social
interaction, contributing to increased urban cohesion and
improved connectivity between different areas.

Environmental Sustainability Remains a Challenge: While some
modern buildings adopt sustainable techniques, achieving full
environmental sustainability continues to be a challenge, requiring
ongoing improvements.

Coexistence Between Modern and Traditional Architecture is
Possible: Modern architecture can successfully integrate into
traditional urban landscapes if designed thoughtfully, with
consideration of the historical and cultural elements of the area.
Preservation of Cultural Heritage is Vital: Architects should aim to
preserve cultural heritage through designs that strengthen local identity
and connect the present with the past in an integrated manner.
Enhancing Urban Design Discussions: This research provides a
deeper understanding of how to balance innovation with respect

for urban heritage, contributing to better urban planning.
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Weak Relationship Between Accessibility and Environmental
Impact: The correlation (0.408) suggests that while buildings may
be easy to access, this doesn't necessarily correlate with a high
degree of environmental sustainability.

Visual Integration Plays a Significant Role in Overall Design Success:
The relationship between visual integration and other indicators, like
material harmony and spatial integration, shows that aesthetics play
a crucial role in determining the success of architectural designs.
Challenges in Balancing Urban Scale and Material Harmony: While
spatial integration and urban scale have a positive relationship, some
buildings that achieve this balance may not fully harmonize with
materials in their environment, indicating a challenge in this area.
Environmental Impact is Partially Related to Spatial Integration: The
correlation (0.612) between environmental impact and spatial
integration suggests that buildings with good spatial integration may
also adopt some sustainability practices, but this isn't always the case.
Most Buildings in the Study Exhibit Excellent Accessibility: Results indicate
that 80% of the buildings have excellent accessibility, demonstrating the
importance of location and design in ensuring easy access.

Need for Improvement in Spatial Integration: Since 40% of the
buildings only achieved partial spatial integration, there is a need
for some buildings to improve their design to enhance movement
flow and interaction with the surrounding urban environment.
Challengesin Achieving Full Environmental Sustainability: Although
40% of the buildings excel in environmental sustainability, 60% still
rely on less sustainable techniques, suggesting a need for further

improvements in this area.
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3.

Spatial Integration and Material Harmony: The correlation between
spatial integration and material harmony is 0.645, suggesting a
moderate relationship. This implies that while spatially integrated
buildings often harmonize with materials used in the environment,
the relationship isn't extremely strong.

Accessibility and Environmental Impact: The correlation between
accessibility and environmental impact is 0.408, indicating a weak
relationship. This suggests that ease of access to a building doesn't

necessarily correlate with its level of environmental sustainability.

9- Summary of Practical Study Findings

1.

Visual Integration and Material Harmony are Strongly Related: There
is a significant connection between visual integration and material
harmony. Designs that blend well visually with the surrounding
traditional environment also tend to use materials that complement
the local context. This strong correlation (1.000) suggests that
improving visual integration will directly enhance material harmony.
Spatial Integration and Urban Scale are Positively Related: The
strong correlation (0.919) between these two indicators shows that
buildings that are well integrated spatially are also proportionate in
size and height within their surroundings, indicating a harmonious
relationship between movement flow and scale.

Moderate Relationship Between Spatial Integration and Material
Harmony: The correlation (0.645) indicates a medium-strength
connection. Some spatially well-integrated buildings may not

necessarily achieve full material harmony with their surroundings.
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Indicator

==@=\/isual Integration ==@==Spatial Integration
=== Material Harmony = ==e==Urban Scale

=== Accessibility ==@==Environmental Impact

Visual Integration
5 _Sig. (2-tailed)

Sig. (2-tailed)

Environmental .. / \\\ Spatial Integration

’Sig. (2-tailed)

Sig. (2-tailed) ‘

ACOQSSib“itY\\ // /‘Material Harmony
N\ _Sig. (2-tailed)
Sig. (2-tailed) ———

Urban Scale

Figure. 12 "Radar Chart illustrating correlation relationships between architectural
indicators: visual integration, spatial integration, material harmony, urban scale,
accessibility, and environmental impact.” as prepared by the researchers

8- Key Relationships Between Indicators

1. Visual Integration and Material Harmony: The table shows that the
correlation coefficient between visual integration and material
harmony is 1.000, indicating a perfect and very strong relationship
between the two indicators. This means that any change in visual
integration will directly affect material harmony, and vice versa.

2. Spatial Integration and Urban Scale: There is a strong correlation
between spatial integration and urban scale (0.919 with Sig = 0.028),
indicating a positive relationship. This suggests that buildings with strong

spatial integration tend to be proportionate within the urban context.
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7- Correlation Analysis

The Pearson Correlation analysis presented in Table (4) and Figure (12),
provides insights into the relationships between the architectural indicators
used in the study, including visual integration, spatial integration, material
harmony, urban scale, accessibility, and environmental impact. These
correlations allow for an understanding of how each of these indicators
interacts and influences the others.

Table (4): Correlation Coefficients Among Architectural Indicators in Modern Buildings
within Traditional Urban Environments, as prepared by the researchers.

Indicator Visua! Spatia.l Material | Urban Accessibility Environmental
Integration | Integration | Harmony | Scale Impact
Visual 1.000 0.645 1.000** | 0.791 0.000 0.645
Integration
Sig. (2-tailed) 0.239 0.000 0.111 1.000 0.239
N 5 5 5 5 5 5
Spatial 0.645 1.000 0.645 0.919* 0.612 0.667
Integration
Sig. (2-tailed) 0.239 0.239 0.028 0.272 0.219
N 5 5 5 5 5 5
Material 1.000** 0.645 1.000 0.791 0.000 0.645
Harmony
Sig. (2-tailed) 0.000 0.239 0.111 1.000 0.239
N 5 5 5 5 5 5
Urban Scale 0.791 0.919* 0.791 1.000 0.250 0.612
Sig. (2-tailed) 0.111 0.028 0.111 0.685 0.272
N 5 5 5 5 5 5
Accessibility 0.000 0.612 0.000 0.250 1.000 0.408
Sig. (2-tailed) 1.000 0.272 1.000 0.685 0.495
N 5 5 5 5 5 5
Environmental 0.645 0.667 0.645 0.612 0.408 1.000
Impact
Sig. (2-tailed) 0.239 0.219 0.239 0.272 0.495
N 5 5 5 5 5 5

E128



The Impact of Modern Buildings on Traditional Urban Environments and Urban Identity '

Visual Integration

20.0

60.0
&0.0
40.0
20.0 20.0
o M O
0.0
weakly partially excellent

Spatial Integration

30.0

60.0
60.0
40.0
40.0
200
Olu .
0.0

weakly partially excellent

Figure. 6 illustrates the results of the
visual integration index for the samples.
as prepared by the researchers.

Figure. 7displays the results of the spatial
integration index for the samples. as
prepared by the researchers.

Material Harmony
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Urban Scale
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Figure. 8 shows the results of the material
harmony index for the samples. as
prepared by the researchers.

Figure. 9 demonstrates the results of the
urban scale index for the samples. as
prepared by the researchers.
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Figure. 10 highlights the results of the
accessibility index for the samples. as
prepared by the researchers.

Figure. 11 reveals the results of the
environmental impact index for the
samples. as prepared by the researchers.
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limitations. No building scored "poor" for accessibility, meaning all buildings
provide reasonable levels of access.

This distribution suggests that while most modern buildings are
designed for easy access, some areas still need improvements, particularly in

regions with limited infrastructure.

6.6 - Environmental Impact (Figure. 11)

The environmental impact index assesses the sustainability of modern
buildings based on the materials and technologies used. The data shows that
60% of buildings achieved "partial" environmental impact, adopting some
sustainable practices but not achieving full sustainability. On the other hand,
40% received an "excellent" rating, using sustainable technologies and
materials like renewable energy systems and environmentally friendly
building materials. None of the buildings in the study were rated as "poor,"
suggesting that all the buildings exhibit a reasonable level of environmental
consciousness.

These results indicate that while most modern buildings incorporate
sustainable practices, there is still room forimprovement to achieve complete
environmental sustainability. Environmental sustainability is an essential
consideration in modern architecture, but more efforts are needed to

enhance the performance of some buildings in this regard.
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predominantly on modern materials that do not blend well with their
traditional environment.

These results show that while many modern buildings attempt to
balance modern and traditional materials, achieving full harmony with the

surrounding traditional context remains a challenge in some cases.

6.4 - Urban Scale (Figure. 9)

The urban scale index examines the compatibility of modern buildings
with the surrounding urban context in terms of size, height, and proportions.
The findings revealed that 60% of the buildings achieved "excellent" urban
scale integration, fully aligning with the traditional urban environment.
Meanwhile, 20% achieved "partial" integration, blending in some aspects
but facing challenges in proportion. Another 20% scored "poor" for not
matching the surrounding urban scale, leading to visual imbalances.

This highlights that while most modern buildings are carefully designed
to fit within their urban context, some buildings struggle to match the size
and height of the surrounding area, posing challenges for designers to

balance innovation with traditional urban scales.

6.5 - Accessibility (Figure. 10)

The accessibility index reflects how easy it is for visitors and residents
to access the modern buildings within the urban environment. According to
the analysis, 80% of the buildings scored "excellent" for accessibility,
demonstrating effective design and locations that make them easily
accessible through public transport and pathways. In contrast, 20% scored

"partial," indicating some challenges in accessibility due to infrastructure
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20% demonstrated "poor" integration, where modern styles clashed with
the traditional surroundings.

These findings indicate a wide variation in how modern buildings
interact with their urban settings, with the challenge of balancing innovation
and maintaining harmony with the traditional architectural context remaining

significant in many cases.

6.2 - Spatial Integration (Figure. 7)

Spatial integration measures how well modern buildings fit into existing
movement flows and public spaces. The results showed that 60% of modern
buildings achieved "excellent" spatial integration, significantly enhancing the
movement of people and their interaction with the surrounding public
spaces. However, 40% achieved "partial" integration, improving movement
but not fully interacting with the urban environment.

This indicates that while most modern buildings in this study consider
their interaction with the surrounding public and urban spaces, there are still

cases where improvements are needed for better spatial integration.

6.3 - Material Harmony (Figure. 8)

The material harmony index assesses how well the materials used in
modern buildings align with those in the surrounding traditional
architecture. According to the findings, 60% of the buildings achieved
"partial" material harmony, using a mix of modern and traditional materials,
though not entirely aligning. An additional 20% achieved "excellent"
harmony, using materials that perfectly match the surrounding context.

However, 20% of the buildings displayed "poor" harmony, relying
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Table 3 Descriptive Statistics for architectural integration indicators in modern buildings
within traditional urban environments. as prepared by the researchers.

Indicator N Minimum Maximum Sum Mean std.
Deviation

Visual Integration |5 |1.00 3.00 10.00 |2.0000 |0.70711
Spatial Integration |5 |2.00 3.00 13.00 |2.6000 |0.54772
Material Harmony |5 | 1.00 3.00 10.00 (2.0000 |[0.70711
Urban Scale 5 |1.00 3.00 12.00 |2.4000 |[0.89443
Accessibility 5 |2.00 3.00 14.00 |(2.8000 |[0.44721
Environmental 5 |2.00 3.00 12.00 |2.4000 |0.54772
Impact

This data provides insights into how well these modern structures align
with traditional urban settings. For example, accessibility scores the highest
mean (2.80), indicating that these buildings are generally accessible to the
public, while both visual integration and material harmony score lower
averages (2.00), suggesting challenges in aligning modern designs with

traditional aesthetics and materials.

6- Discussion of the Results

6.1 - Visual Integration (Figure. 6)

The visual integration index reflects how well modern buildings align
aesthetically with their traditional surroundings. The study found that 60%
ofthebuildingsachieved "partial" visual integration, combining contemporary
elements like glass and steel with the surrounding traditional style but
without fully matching the local aesthetic. Conversely, 20% of the buildings
achieved "excellent" visual integration by using materials and designs that

completely harmonize with their traditional environment. However, another
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5- Results of the Practical Study

The architectural indicators (visual integration, spatial integration,
material harmony, urban scale, accessibility, and environmental impact) for
modern buildings integrated into traditional urban environments were
analyzed in Table 3 using the three-point scale. To statistically analyze the
results, the data will be entered into SPSS. Means and standard deviations
will be calculated for each indicator, providing an overview of how these
buildings perform across each criterion.

Additionally, correlation analysis will be conducted to measure the
relationship between the different indicators. This analysis aims to determine
how each indicator influences the others and understand the interplay
between these factors. The analysis will offer valuable insights into how
modern architectural design affects the traditional urban context, helping to
assess the extent to which these buildings integrate with their surroundings.
These results will deepen the understanding of how modern architecture
impacts the cultural and environmental identity of cities.

The same Table summarizes the performance of five modern buildings
based on six architectural indicators. Each indicator's minimum, maximum,
sum, mean, and standard deviation are provided to assess the extent to
which these buildings achieve the desired integration with their traditional

urban settings.
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4- Measurement Indicators

This practical study aims to evaluate the success of modern buildings
integrated into traditional urban environments by applying six main
architectural indicators: visual integration, spatial integration, material
harmony, urban scale, accessibility, and environmental impact. The study
selects five diverse global architectural examples and assesses their
performance using a three-point scale (1-3), where:

e 3represents "fully achieved,"

e 2indicates "partially achieved,"

e 1 means "weakly achieved" or not achieved at all.

The goal is to analyze these buildings based on these architectural
indicators to determine how modern architecture influences the cultural and
urban identity of surrounding areas and provide insights on whether these
buildings enhance or disrupt the traditional character of the cities. Table 2

illustrated the above three-point scale for the above five examples.

Table 2 Analysis of the five examples according to architectural indicators, using the
three-point scale. as prepared by the researchers.

Visual Spatial Material | Urban o Environmental
Example . A Accessibility
Integration | Integration | Harmony | Scale Impact
Louvre Pyramid 2 3 2 3 3 2
(Paris, France)
The Shard 1 2 1 1 3 2
(London, UK)
Islamic Art 3 3 3 3 3 3
Museum (Doha,
Qatar)
MAXXI Museum 2 2 2 2 2 2
(Rome, Italy)
Apple Store 2 3 2 3 3 3
(Milan, Italy)
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Material Harmony: The use of glass in the store’s design contrasts
with the traditional stone used in surrounding buildings, resulting
in a "partially integrated" rating for material harmony. The
difference between materials creates a dynamic visual effect but
also highlights a divide between modern and historic elements
(Lipman, 2020).

Urban Scale: The store’s size and height are perfectly aligned with
the traditional scale of the square, making it fully integrated into
the urban context (Norman Foster Foundation, 2019).
Accessibility: Centrally located in Milan, the store offers excellent
accessibility to both locals and tourists, with multiple transportation
options available, giving it a rating of "excellent" for accessibility
(Lipman, 2020).

Environmental Impact: The Apple Store incorporates sustainable
technologies, such as double-glazed glass and natural lighting,
earning it a "high" rating for environmental impact due to its

energy-efficient design (Norman Foster Foundation, 2019). Figure

Figure. 5. Apple Store (Milan, Italy)

https://www.aureliotomasso.com/en/apple-store-milan/
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Environmental Impact: MAXXI employs modern technologies
aimed at reducing energy consumption and promoting
sustainability. Therefore, its environmental impact is evaluated as

"partially sustainable" (Schumacher, 2011). Figure 4

Figure. 4. MAXXI Museum (Rome, Italy)
https://en.wikipedia.org/wiki/MAXXI

3-5 Apple Store (Milan, Italy)

Visual Integration: The Apple Store, designed by Norman Foster
in 2018, sits in Milan's Piazza Liberty. Its sleek glass design creates
a visual balance between modernity and the historical buildings
surrounding the square, earning it a rating of "partially integrated"
in terms of visual harmony. The store’s minimalist aesthetic blends
with, but does not fully match, the surrounding architecture
(Lipman, 2020).

Spatial Integration: The store's design enhances the flow of
movement smoothly within the historic square, guiding visitors
seamlessly toward open spaces and entrances. Its spatial
integration is rated "excellent" due to its ability to maximize the
available space and improve navigation for the public (Norman

Foster Foundation, 2019).
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3-4 MAXXI Museum (Rome, Italy)

Visual Integration: Designed by Zaha Hadid in 2010, the MAXXI
Museum features bold curves and a daring design that stands in
contrast to the traditional Roman fabric. In terms of visual
integration, it is rated "partially integrated," as it introduces a
modern artistic element that enhances contemporary design
without heavily clashing with the traditional surroundings
(Betsky, 2013).

Spatial Integration: The building's design supports the flow of
movement around the museum, with wide corridors and interactive
spaces. Its spatial integration is rated as "good," as its architectural
layout effectively guides visitors through both the indoor and
outdoor cultural areas (Schumacher, 2011).

Material Harmony: The use of glass and concrete contrasts
sharply with the traditional Roman materials of stone and brick,
resulting in a "partially integrated" rating for material harmony.
While the modern materials create a striking difference, they offer
a unique juxtaposition to the historic environment (Betsky, 2013).
Urban Scale: The building remains proportionate to its urban
surroundings in terms of height and size, but its external shape
stands out, earning it a "partially in scale" rating with the urban
context (Schumacher, 2011).

Accessibility: The museum benefits from excellent accessibility
due to its proximity to various forms of public transportation in

Rome, giving it a "good" rating for accessibility (Betsky, 2013).
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Spatial Integration: The museum’s central location on the Doha
Corniche enhances the flow of movement, as it is carefully designed
to direct visitors effortlessly towards the museum. Its prime location
makes it "excellent" in terms of spatial integration (Craig, 2012).
Material Harmony: The use of materials like limestone aligns
perfectly with the surrounding traditional environment, giving the
museum an "excellent" rating for material harmony with the local
context (Holod, 1995).

Urban Scale: The museum’s size and scale are perfectly proportioned
to fit with the surrounding buildings and natural landscapes, making
it "fully in scale" with the urban context (Craig, 2012).
Accessibility: With its ideal location and thoughtful design, the
museum offers high accessibility for tourists and local visitors alike,
contributing to its "excellent" rating for accessibility (Holod, 1995).
Environmental Impact: The museum incorporates sustainable
techniques, such as maximizing natural light and using environmentally
friendly building materials, leading to a rating of "fully sustainable" in

terms of environmental impact (Craig, 2012). Figure 3

Figure. 3. Museum of Islamic Art (Doha, Qatar) https://en.wikipedia.org/wiki/

Museum_of_Islamic_Art,_Doha.
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Urban Scale: Due to its significant height, The Shard dwarfs the
surrounding traditional buildings, making it "inconsistent" with
the local urban scale (McNeill, 2009).

Accessibility: Despite its visual disconnect, The Shard benefits
from excellent accessibility thanks to its prime location near
London Bridge Station, earning it a high rating for ease of access
(Sudjic, 2006).

Environmental Impact: The Shard incorporates modern energy-
efficient technologies such as double glazing to enhance natural
lighting and reduce energy consumption, giving it a "partial

sustainability" rating (McNeill, 2009) Figure 2.

Figure. 2. The Shard (London, United Kingdom)
https://en.wikipedia.org/wiki/The_Shard

3-3 Museum of Islamic Art (Doha, Qatar)

Visual Integration: The Museum of Islamic Art achieves an ideal
balance between modern architecture and traditional Islamic
elements, earning it a "fully integrated" rating for visual harmony.
The design successfully blends Islamic motifs and modern
geometric simplicity, making it harmonize beautifully with its

surrounding environment (Holod, 1995).
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https://www.archdaily.com/88705/ad-classics-le-grande-louvre-i-m-pei

Figure. 1. The Louvre Pyramid (Paris, France)

3-2 The Shard (London, United Kingdom)

Visual Integration: The Shard's towering glass fagade and
contemporary design starkly contrast with the historical buildings
that surround it. This significant difference makes it visually
"disconnected" from its traditional surroundings. The modern
architecture of The Shard dominates the skyline rather than
blending with the surrounding structures (Sudjic, 2006).

Spatial Integration: The Shard’s location near London Bridge
station enhances the flow of people in and out of the area, making
it an important part of the city's transport network. However, it
doesn’t fully integrate with the traditional spatial network around
it, thus being spatially "partially integrated" (McNeill, 2009).
Material Harmony: The use of glass and steel in The Shard's
construction stands in stark contrast to the brick and stone used in
neighboring historical buildings, creating a "weak" material

harmony (Sudjic, 2006).

\E115 /



‘ Al-Esraa University College Journal for Engineering Sciences Vol.(6), No.(10)-2024

integration. The pyramid stands as an independent modern
element, while enhancing the overall visibility of the Louvre
museum (Frampton, 1985).

e Spatial Integration: The pyramid serves as a central, underground
entrance, facilitating the flow of visitors into the museum and
achieving "good" spatial integration. Its low-profile structure doesn't
obstruct movement in the courtyard but enhances it, making it a
flexible point of interaction within the urban space (Buchanan, 2010).

e Material Compatibility: The pyramid's use of glass and steel
results in "partial" material harmony. While these modern
materials differ from the limestone of the surrounding historical
buildings, they create a distinct yet aesthetically intriguing
juxtaposition (Buchanan, 2010).

e Urban Scale: In terms of height and mass, the pyramid does not
dominate its surroundings, making it perfectly aligned with the
urban scale of the historic area. Its low design allows the older
structures to remain the visual focal points (Frampton, 1985).

e Accessibility: The Louvre Pyramid was designed as a new primary
entrance, significantly enhancing ease of access to the museum.
The accessibility is rated as "excellent," as the design promotes
smooth circulation and interaction with both the museum and its
outdoor spaces (Frampton, 1985).

e Environmental Impact: The pyramid's design incorporates natural
lighting for the interior spaces, reducing energy consumption.
However, it is rated as "partially sustainable" due to the use of non-

eco-friendly materials like glass and steel (Buchanan, 2010). Figure 1
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3- Case Study

This practical study aims to analyze selected examples of modern
buildings integrated into traditional urban environments. The focus will be
on specific architectural indicators such as visual integration, spatial
integration, material compatibility, urban scale, accessibility, and
environmental impact. These indicators will help assess how these modern
structures affect their historical surroundings, measuring their harmony or
contrast with the cultural and spatial identity of the cities they inhabit.

The study analyzes five key examples, such as the Louvre Pyramid in
Paris and The Shard skyscraper in London. For each, the indicators will be
applied to measure aspects of design and interaction with the surrounding
environment. Additionally, correlation analysis will be used to understand
the relationships between these indicators and how they influence each
other. The ultimate goal is to arrive at precise conclusions about the impact
of modern architecture on traditional cities and whether these structures
enhance or clash with the identity of the space.

The results will offer fresh insights into how modern design can succeed
or fail in traditional urban contexts, contributing to a balanced dialogue

between modernization and cultural preservation.

3-1 The Louvre Pyramid (Paris, France)

e Visual Integration: The Louvre Pyramid presents a striking
contrast with the traditional stone buildings that surround it,
featuring a sleek, glass design. Despite this stark difference, the
pyramid adds a contemporary aesthetic that does not overshadow

the historical significance of the area, achieving a "partial" visual
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2-6 Table of Indicators

Table 1 Provides a summary of the key architectural indicators derived from the
theoretical framework, as prepared by the researchers.

Indicator

Description

Visual Integration

This indicator measures how well a modern building aligns
with the surrounding traditional urban environment in terms
of form and materials. It focuses on the aesthetic harmony

between the new design and the historical buildings around it.

Spatial Integration

This evaluates the impact of the modern building on the flow
of movement and transportation in the surrounding area. It
examines how the building design influences paths, movement,

and transitions within the urban context.

Material

Compatibility

Refers to the extent to which the materials used in the modern
construction match those used in nearby traditional structures.
It considers the harmony between the old and new materials,

such as stone or glass.

Urban Scale

Focuses on the proportion of the modern building in relation to
the surrounding traditional structures. It analyzes whether the
new design fits the urban scale without overshadowing existing

views and buildings.

Accessibility

Indicates how easy it is for visitors and residents to access the
modern building. This includes analyzing transportation
methods, available routes, and the convenience of reaching the

site from main city areas.

Environmental

Impact

This indicator assesses the building's effect on the surrounding
environment in terms of sustainable materials used and energy
efficiency. It examines how well the design minimizes the

consumption of natural resources and energy.
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2-4 Environmental Sustainability and the Impact of Modern Buildings
With increasing awareness of environmental sustainability, it has
become essential for modern buildings to adopt sustainable construction
techniques and environmentally friendly materials. Environmental
preservation is a core part of modern architectural design, especially in
traditional environments that rely on natural building materials with lower
energy consumption (Green, 2018). Research advocates for the use of
techniques like solar energy, natural ventilation, and lighting systems, which
help reduce environmental impact and achieve long-term sustainability
(Miller, 2019). Cities that adopt such techniques in their modern buildings
contribute to creating sustainable urban environments, enhancing their
appeal while minimizing negative environmental effects on the surrounding

areas (White, 2020).

2-5 Social Analysis and Interaction with the Traditional Environment

Modern architectural design has a direct influence on social behavior
and interaction within public spaces, particularly in traditional environments.
Researchers emphasize that buildings that consider the social context
contribute to enhancing social interaction and the effective use of public
spaces (Brown, 2021). Buildings that fail to achieve this alignment lead to
feelings of isolation and a loss of belonging among local residents (Davis,
2020). On the other hand, buildings that incorporate open, flexible public
spaces encourage community gatherings and interaction, thereby
strengthening social relationships within the city (Roberts, 2019). Social
interaction is one of the key factors that ensure the continued vitality of

traditional environments.
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2-2 Visual Integration in Modern Buildings

Visual integration is a key element for the success of modern buildings in
harmonizing with traditional environments. This concept focuses on how the
modern building interacts with its urban surroundings in terms of form, color, and
materials. Studies emphasize that a lack of visual coherence between modern
and traditional buildings can deteriorate the overall visual identity of the city
(Smith, 2018). Modern buildings need to use materials and colors that are
consistent with the city's traditional character, ensuring successful visual
integration (Jones, 2020). Buildings that achieve this integration help enhance the
city’s visual identity without negatively affecting its architectural heritage
(Anderson, 2019). Therefore, visual integration becomes a powerful tool in

maintaining balance between modern designs and historical architectural identity.

2-3 Spatial Integration and Interaction with the Urban Scale

Spatial integration refers to how well modern buildings blend with the
natural flow of movement within public spaces and their surrounding
environment. Buildings that achieve good spatial integration improve
pedestrian experiences and facilitate movement between different city
spaces (Roberts, 2021). Studies show that modern buildings that fail to
achieve this integration create isolation or disrupt the flow of movement,
which negatively affects social interaction and the use of public spaces (Hall,
2020). Conversely, buildings that respect urban flows contribute to improving
accessibility and achieving spatial harmony that complements the traditional
urban fabric, leading to effective spatial integration (Smith, 2019). This axis is
crucialin determining how wella modern building integrates with a traditional

environment without disrupting urban cohesion.
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the building; and environmental impact, assessing the building's sustainability
in terms of materials used and energy-efficient technologies. The study uses
correlation analysis to understand the relationships between these indicators
using the SPSS statistical program. By doing so, it aims to provide clear insights
into how successful or unsuccessful modern buildings are in integrating with the
traditional urban context. The findings of this study will contribute to a deeper
understanding of how modern architecture affects urban identity in traditional
environments, paving the way for developing design strategies that balance

innovation with respect for urban heritage.
2-Theoretical Framework: Key Axes of the Study

2-1 Modern Architecture and its Impact on Urban Identity

Modern architecture plays a crucial role in shaping the urban identity of
contemporary cities, especially in areas with a strong traditional architectural
heritage. Modern buildings often feature materials and designs like glass and
steel, which raise questions about how these contemporary structures affect
the traditional urban identity. Achieving a balance between innovation and
respecting architectural heritage requires special attention from architects
and urban planners (Frampton, 2015). Research shows that innovations that
consider traditional elements, such as using local materials, significantly
contribute to enhancing local identity, while neglecting these aspects creates
a visual and cultural disconnect between residents and their surroundings
(Curtis, 2017). Blending modernity and heritage is essential to ensure the
continuation of cultural identity in traditional areas while simultaneously

promoting urban development that aligns with current needs (Jones, 2020).
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1 - Introduction
The relationship between modern buildings and traditional urban

environments is one of the most critical issues facing contemporary cities. With
rapid urban expansion and the continuous rise of modern architecture, it has
become essential to study how these buildings affect the traditional urban
context and urban identity. Architecture plays a crucial role in shaping the
cultural identity of communities, and therefore, the interaction between
modern structures and traditional environments raises important questions
about how these buildings can be integrated without distorting the original
urban character. The main challenge in this context is achieving a balance
between architectural innovation and respect for urban heritage. Modern
buildings often aim to present bold, technologically advanced designs, but these
can sometimes clash with the surrounding traditional context. Therefore, there
is a growing need to use scientific criteria to measure the impact of these
buildings on the surrounding environment in terms of aesthetics, spatial
relationships, materials, and environmental factors. This study is based on an
analysis of global examples of modern buildings integrated into traditional
urban environments, using a set of architectural indicators developed to
measure the various impacts of these buildings. These indicators include visual
integration, which measures how well the modern building fits aesthetically
with the traditional environment; spatial integration, which considers the
building's effect on the flow of movement and use of public spaces; material
harmony, assessing the compatibility of the materials used in the modern
building with those in the surrounding traditional architecture; urban scale,
examining how well the size and height of the modern building align with

neighboring structures; accessibility, measuring how easily people can access
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Abstract

Contemporary cities face significant challenges in integrating modern
buildings into traditional urban environments while preserving urban identity. This
study focuses on the relationship between modern architecture and urban heritage.
The research problem revolves around how modern buildings affect urban identity
in traditional areas, and whether they can interact positively with the urban context
without distorting its traditional character.

The study aims to analyze this impact by examining a range of global examples
using architectural indicators such as visual integration, spatial integration, material
harmony, urban scale, accessibility, and environmental impact. A three-point scale
(weak, partial, excellent) was applied to assess each indicator, and correlation
analysis was used to examine the relationships between these various indicators.

The results revealed a strong correlation between visual integration and
material harmony, indicating that buildings with better visual integration with the
traditional environment often use materials that align with the traditional context.
Additionally, there was a strong relationship between spatial integration and urban
scale, meaning that buildings with good spatial integration are generally compatible
in terms of volume and height with neighboring traditional structures. However, the
study found a weak relationship between accessibility and environmental impact,
suggesting that the ease of access to buildings does not necessarily correlate with
their environmental sustainability.

The study concludes that modern buildings face significant challenges in
balancing innovation and respecting traditional urban identity, with a need to
enhance environmental sustainability for a more positive long-term impact.

Keywords: Modern buildings, Traditional urban environments, Urban identity,

Visual integration, Spatial integration, Material harmony, Environmental impact.
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Accurately recognize the presence of efflorescence.

Ascertain whether the efflorescence is a result of a new building
bloom.

Utilize the provided troubleshooting list to identify the underlying
factors contributing to efflorescence, and address these reasons
prior to attempting its removal.

Take into account materials with lower levels of soluble salts.
Coatings should not be relied upon as the only method to manage

efflorescence.

Separate the outer layer of bricks from the rest of the structure by
creating a gap filled with air.

Apply a waterproofing treatment to the outer surface of walls that
extend below ground level.

To address walls that lack an air space, it is advisable to use a damp
proof coating to create a separation between the brick and the

backing.
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6. Conclusions

Brick is one of the most used masonry units in wall construction. One

of the primary challenges associated with using brick in wall construction is

the efflorescence phenomenon. This article concludes with a strategic

approach aimed at reducing the impact of factors that cause this phenomenon

and mitigating their impact on the wall. The review yielded the following

findings:
1.

The main source of the problem in clay brick production is the
availability of salt in the raw material; treating the soil before its
use in the production industry could potentially solve part of the
issue.

At the same time, more than one solution may be required for
using the produced brick in external load-bearing walls.

When fine cementitious materials like silica fume are used in place
of some clay, the efflorescence effect is reduced accurately and
satisfactorily.

If the masonry wall is located on the external surfaces of the
building, it may be more practical to use a coating material for

these surfaces.

7. Summary of Recommendations

General

Develop and build brickwork with the aim of optimizing its ability

to withstand water infiltration.
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way for a precise, efficient, and cost-effective technique to measure
efflorescence. This has been accomplished by the development of an
innovative, cost-effective, and high-performing electrical apparatus that
delivers precise measurements of the salinity ratio. This technology has
greatly decreased the typical duration for assessing efflorescence from 7-10

days to around one to three hours [36].

5.5 Using Additional Materials

Using new materials from available solid waste in the land is considered
one of the methods for reducing waste in the environment [37-41]. For
effect on the efflorescence phenomenon, much research has been done to
use new materials in the clay brick composition to find their effect on the
efflorescence [27]. Nhabih et al. [42] investigate the usage of silica fume.
When adding silica fume by 15% of soil weight to the sample, it reduces the
efflorescence by 92.3%. Riaz et al. [43] used brick kiln dust as a partial
replacement for clay, which obtained that decrease in unit weight with a
reduction of mechanical properties while increasing the resistance to the
efflorescence. Zanelli et al. [44] investigate the usage of construction and
demolition residual in the brick production. The obtained results indicate a
decrease in the mechanical properties and increase the porosity in the brick
with a reduction in the efflorescence. Argha and Bari [7] used fly ash in the
mortar to react with some kind of available salt in the bricks moisture, which

caused the reduction in the efflorescence.
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5.3 Use of Nano coatings

Many researchers have tried to use the coating method of the brick
wall surface to prevent the evaporation effect on the surface of bricks [19,
31]. The rapid evolution of nanotechnologies in construction emerged soon
after their discovery, giving rise to an innovative generation of specialized
building materials capable of addressing emerging market demands [32].
Nanotechnology integration facilitated the combination of these nanosized
particles with organic components. This utilization aimed to create surface
roughness while concurrently lowering surface free energy, leading to the
development of materials with super hydrophobic properties [33].
Ginchitskaia et al. [34] used carbon nanotubes in the coating cover, which
increased the mechanical properties by 30—-35%. Another study coated the
brick surface with ZnO nanoparticles through chemical deposition and
modified it with silver nanoparticles to impart hydrophobic, photocatalytic,
and antibacterial properties. The modified brick nanocomposites
demonstrated increased flexural strength. The efflorescence test revealed
that the flexural strength of the brick modified by ZnO/Ag was almost 1.8
times greater than that of the non-coated brick, and the modified brick
exhibited reduced efflorescence on the surface [35]. The findings indicated a
significant improvement in the efflorescence properties of the brick, leading

to an increased interest in the utilization of nanomaterials.

5.4 Using new Technique
Efflorescence poses a major challenge for clay bricks due to its adverse
environmental effects. This issue has a significant impact on the quality of

the bricks and therefore is a challenge to address. This research presents a
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5. Solutions of Efflorescence

5.1 Fuel Change
Most fuel types available in the burning process, with the exception of
wood, anthracite cool, and coke, produce sulfur. Therefore, using these

materials during the burning process will be more efficient [19].

5.2 Adding Salt

This technique involves adding types of salt, such as barium carbonate, to
react with soluble salts found in clay, such as calcium sulfate, resulting in the
creation of insoluble salts, including barium sulfate and calcium carbonate [29].

This approach is designed to reduce the amount of soluble salts,
ultimately minimizing efflorescence on the surface of bricks or construction
materials. This process's chemical reactions can be represented as follows:

BaCO3 (aq) + CaSO4 (aq) @ BaSO4 (s) + CaCO3 (s)

This reaction results in the formation of barium sulfate (BaSO4) and
calcium carbonate (CaCO3), both of which are relatively insoluble in water.
As a result, the brick's efflorescence is reduced. It's crucial to emphasize that
while this method has been contemplated for managing efflorescence, its
practical implementation and efficacy can be influenced by diverse factors.
These factors include the clay's exact composition, current environmental
conditions, and the concentration of soluble salts. Furthermore, the use of
barium compounds necessitates careful consideration due to potential

environmental and health-related concerns about barium [30].
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should be noted that even if appropriate materials and good workmanship
are employed, a structure will not necessarily be successful and enduring if
the design is flawed. Efflorescence occurs when there is water in the masonry
isthe main source of moisture responsible for the occurrence of efflorescence.

shown in Figure 4.

Figure. 4 Efflorescence from Water Penetrating Wall Top

Precipitation will infiltrate all masonry walls to varying extents,
particularly if they are inadequately built or constructed.Restricting the
presence of moisture effectively inhibits the formation of efflorescence.
Consequently, the success of the project relies heavily on the careful design
and meticulous consideration of specific crucial elements, especially those
related to the prevention of moisture infiltration into the brickwork and the

proper drainage of water from the tops of walls and horizontal surfaces [28].
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affected by many factors, which are the ability to dissolve in water, size of the
salt particle, temperature of the subjected weather to the wall face, and
capillary of the walls [19, 24, 25].

4.3 Under Ground Salty Water
As shown in Figure 3, when the wall is in contact with the ground and the
underground water contains soluble salt, the water will rise in the wall due to the
capillary action, and due to the different weather conditions on both surfaces of
the wall, the soluble salt will dry on the heated surface of the wall [26].
inapprepricte additives in

Joint Mortars of bricks

. . a t
Inoppropriate additives in bilir
mortar and ions mobality B

Figure. 3 Capillary effects on the efflorescence [27]

4.4 Design and Detailing

Poor wall that dissolves soluble salts. Rainwater that infiltrates or
makes contact with masonry is the main source of moisture responsible for
the occurrence of efflorescence material selection or craftsmanship can

undermine even the most exquisite design and detailing. Conversely, it
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on the fact that the soluble compounds are more easily seen on the brick's
darker surface. This is because brick has a porous structure that allows water
to be transported through it, which is necessary for the bond between brick

and mortar to form [18].

4.1 Used Fuel In Burning Process

During the burning process of the bricks, an amount of gas is released
into the air, containing a high amount of sulfate. This gas reacts with the
available moisture or water on the brick surface, producing an effective acid.
This acid then reacts with the available lime or magic in the brick, resulting in

the formation of efflorescence [19-21].

4.2 Available Salt in Raw Material

All types of clay contain different types and amounts of salt since the
clay is formed from the decomposition of different types of rock. Available
salts in the clay may be sulfate of iron, hydrated silica, or aluminum salt,
which vary in amount and particle size [19, 22]. Abilities of available salts for
solution in the water vary, which show their effect on creating efflorescence,
which means the high soluble salt in moisture is a higher maker of
efflorescence [19]. One of the available salts that is little soluble in the water
is iron pyrites, which are available in most types of clay and react with air
when exposed to weather that causes the formation of iron sulfate. By the
solution of iron sulfate in the water or available moisture in the brick, the
yellow efflorescence will be produced. If the bricks are subjected to heat, the
iron sulfate will dissolve, and the obtained sulfate will attach to available

limestone or magnesia [19, 23]. The activity of these salts in the clay is
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4. Causes of Efflorescence

Efflorescence can occur through various intricate methods.
Efflorescence is the result of water with dissolved salts rising to the surface
of brickwork, where the water evaporates and leaves behind the salts. The
salt solutions can move across the surfaces of masonry units, between the
mortar and brick units, or via the pores of the mortar or brick units.

Efflorescence can only occur if specific circumstances are present
simultaneously:

- The brickwork must contain or be in touch with soluble salts. These
salts can be found in various components such as mortar ingredients, backing
materials, trim, neighboring soil, brick, and so on.

- The user did not provide any text. The salts need to be in touch with
a water source for a sufficient duration to dissolve.

- The user did not provide any text. The brickwork must have a pore
structure that enables the movement of salt solutions to the surface or other
areas where water can evaporate. A driving force, such as difference in
temperature or humidity, guides the movement of moisture through the
pore structure.People who are unfamiliar with efflorescence often mistakenly
believe that it is caused by the substance on which it is found, typically the
brick. The primary source of soluble chemicals that cause efflorescence on
brick surfaces is typically the materials that come into contact with the brick,
such as mortar, grout, concrete masonry, concrete, soil, or other substances.
Nevertheless, soluble chemicals can also arise from within brick units.
Efflorescence, being predominantly white in hue, tends to be more noticeable
when contrasted with darker shades. According to John Sanders and Denis

Brosnan, the misconception . that brick causes efflorescence is often based
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brick building, including the use of sealants, surface treatments, or
alterations to the materials

2. .Evaluating the Efficacy of Efflorescence Prevention Methods:
Assessing the effectiveness of various techniques to prevent
efflorescence in real-world scenarios by conducting tests and
analyzing the results.

3. Creating Innovative Solutions: Suggesting new approaches or
adjustments in the use of materials and manufacturing methods

to tackle the issue of efflorescence.

3. Methodology
After reviewing previous experimental work and discussing
efflorescence, we have discussed the factors that cause the appearance of

efflorescence. We have also discussed the solutions for each factor, as shown

=]

in the following Figures:

Causes
X
] ¥ ¥ v
Used Fuel Available Under Design
4+ [ )
¥
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¥ v 4 | 2
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Figure.2 Methodology steps
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masonry walls were placed, whereas the efflorescence caused by gypsum
took longer, possibly even more than a year, to appear on the face of the
walls [2, 12, 14], a phenomenon primarily observed in older buildings [11].
Due to the high usage of natural raw materials, many trials have been
conducted to modify brick compositions [15—-17]. Khan et a/. [4] used marble
waste as a partial replacement of clay in bricks, varying the ratios from zero
to thirty percent by 5%. They observed an increase in porosity as the
replacement rate increased, leading to increased water absorption, decreased
strength, and increased efflorescence. Argha and Bari [7] conducted an
investigation into efflorescence on the partition walls in garages. They found
that the lower part of the walls had a higher chloride content, and they
recommended using a low alkaline cement in the mortar to reduce the reaction
between the available soluble salt in the brick and the external weather that
causes efflorescence. Shahidi, [10], used a computer program simulation to
predict the efflorescence in bricks based on their chemical composition. Khitab
et al. [5] conducted an investigation into the use of waste brick and ceramic
powder as a substitute for clay in bricks. They found that 12% of ceramic powder,
combined with 15% of clay powder, or 27% of waste, can serve as a partial
replacementfor clay without significantly impacting the main brick requirements.
This article discusses the factors that lead to efflorescence in masonry brick

walls, as well as the strategic measures to minimize its occurrence and impact.

2. Research Significant
This article discusses the following topic
1. Study on Efflorescence Mitigation Techniques: Examining and

assessing existing methods employed to reduce efflorescence in
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its behavior; carbonate elements increase the brick's porosity after burning,
while alkaline elements like potassium and sodium cause an increase in
efflorescence due to chemical reactions after placement, and quartz acts as
a filler [5, 8, 9]. The chemical composition of clay generally determines the
color of the produced brick; a high content of organic material results in a
dark color, a high content of iron oxide results in a red color, and a high
content of limestone results in an orange color [2]. Masonry is important,
especially for the building's decoration and architectural purpose [7], which
is many times affected by the efflorescence phenomenon [10, 11]. As
depicted in Figure 1 below, the efflorescence phenomenon involves the
movement of soluble salts and gypsum from the brick to the surface, where
they absorb heat from the evaporation of the moisture that contains these

salts and gypsums [7, 12, 13].

Figure.1 Brick Masonry wall subjected to efflorescence [10]

Most of these salts are composed of alkaline sulfate or sodium chloride

[1, 7, 12].The efflorescence caused by the salt appeared shortly after the
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1. Introduction:
Brick is one of the most performable used masonry units in the world

because it has many desirable properties, such as light weight, easy
availability, thermal insulation, and sound insulation [1-3]. For the first time,
bricks were discovered in Mesopotamia, which was used nine thousand
years before chrisms. From that time until today, many changes have been
made in its shape, composition, texture, and properties [2]. Today, the world
produces approximately one thousand five hundred billion bricks annually
[4, 5], resulting in the use of approximately three hundred fifty million tons
of clay in this industrial process [5]. The properties of produced bricks are
determined by three factors: the raw materials, the production process, and
the location of use [2]. Two properties determine the durability and life time
of clay bricks: compressive strength, which is responsible for withstanding
external stress, and porosity, which is the most important property. An
increase in porosity in bricks increases water absorption, moisture content,
and efflorescence, which in turn decreases compressive strength and
shortens the brick's lifespan [2, 6]. In Uganda, over 80% of living place walls
are constructed from bricks [1]. Similarly, in Pakistan, masonry units are the
most commonly used for construction [5]. Clay, which is obtained from the
ground through the deterioration of various types of rocks, is one of the
main compositions of clay bricks, containing a variety of chemical elements
and salt amounts [2]. The main chemical compositions of clay bricks are
silicon oxide, aluminum oxide, iron oxide, ferrous oxide, potassium oxide,
titanium oxide, sodium oxide, calcium oxide, and magnesium oxide [2, 7].
Aluminum oxide and silicon oxide are two main compositions of clay in the

range of 40-95% [2, 7, 8]. Each element in the brick composition influences
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Abstract

The construction of buildings, especially residential housing for
communities, is a significant industry on a global scale. Masonry units such
as bricks, blocks, and stones are often utilized materials. Bricks are highly
regarded because to their widespread availability, cost-effectiveness, and
excellent insulating capabilities. Nevertheless, the presence of efflorescence
presents a difficulty in the construction of brick walls. Efflorescence refers to
the process in which salts move to the outer layer of the brick, resulting in
the formation of white deposits and negatively impacting its visual appeal.
Efflorescence is caused by various circumstances, such as the existence of
salts in bricks, the utilization of fossil fuels during the burning process, and
constructing in regions with soluble salts in the soil. The presence of salts in
the raw materials utilized in brick manufacture is a notable factor contributing
to this problem. However, taking measures to remediate the soil before to
the manufacturing process can effectively mitigate this issue. In addition,
there are other measures that can be employed to reduce the occurrence of
efflorescence, including the use of efflorescence-resistant bricks and the
application of sealants to limit the migration of salt.

Keywords: Bricks, Efflorescence, Salt Solutions, Chemical Compositions
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The concrete advantages are contingent upon both the proven
performance enhancements identified in the assessment and the long-term
sustainability of the implemented solutions. While this research offers a
guantification of certain financial advantages, such as annual energy
consumption, it is important to acknowledge that the actual benefits are
contingent upon the accuracy of predictions, verification of installed devices
and systems meeting design specifications, and the sustained performance
during procedure.

The expense disparities between environmentally-friendly designs and
conventional projects are predominantly dependent on the precise
assessment criteria (credits) that are achieved. The impact on this particular
component is anticipated to arise from both client preferences and existing
cost constraints. The constraints mentioned are dependent on various
aspects, including the scale of the project, the characteristics of the location,
and the design approaches utilized.

The potential cost escalation could be significant in the event that a
customer indicates a preference for particular ecologically sustainable
features, and/or if the circumstances surrounding their integration lead to a

substantial supplementary expenditure.
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tight restrictions on the use of construction materials that do not meet basic
sustainability criteria. They also advocate for the importance of transparency
and accountability. Furthermore, these policies explicitly acknowledge the
significance of sustainability. Another advantage of these laws is that they
effectively discourage the utilization of construction materials that fail to
meet the necessary criteria. Every building expert must adhere to these
criteria, which encompass comprehensive procedures and meticulous
overviews of those procedures.

Manzoor et al,, (2021) state that a key driver behind the construction
of sustainable buildings is to promote the acquisition of knowledge in
emerging building technologies among building experts. This factor was
identified as a significant catalyst for the development of sustainable
structures. One of the primary driving forces behind the creation of eco-
friendly buildings is the desire to protect the environment. The government's
policies may facilitate a larger number of folks to enhance their proficiency

in contemporary technologies.

5 - Conclusion

The tangibly beneficial outcomes that result from the economic
investment in green buildings, the availability of relevant resources, and an
awareness of sustainable building practices, such as cost reductions brought
about by increases in energy performance as well as decreased water
consumption, material consumption, and waste.

Conceptual benefits encompass several advantages such as enhanced
workplace productivity, improved health and satisfaction in residential

environments, and alleviated strains on infrastructure, among others.
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Something can transition from being perceived as a hindrance to being
a catalyst if the factors that classify it as a hindrance are reinterpreted as
factors that provide answers to a problem. Thus, obstacles to implementing
sustainable construction practices, such as limited access to education and
information, perceived higher initial expenses, conflicting incentives, absence
of government regulations, and neglecting building operations, have the
potential to become catalysts for promoting sustainable building practices if
they are reversed.

The government must take steps to fulfill the objectives mentioned
above, which include designing and implementing appropriate policies.
Internationally, sustainable construction is commonly understood to be
primarily influenced by government policy.

Manzoor et al, (2021), states that the government of the United
Kingdom has implemented numerous legislative efforts and legislation to
promote environmentally friendly practices in the real estate industry.

Tabassi et al,. (2016) assert that policies serve as how the government
guides the construction sector toward sustainability. They argue that policies
are instrumental in steering the construction sector towards sustainable
practices. This is supported in the UK as the government provides and
promotes initiatives that incentivize the construction industry to use
sustainable techniques.

Furthermore, Erdogan et al, (2019) highlight the importance of
government engagement in environmentally sustainable construction
methods and the establishment of legislation to effectively govern and
regulate these procedures. They assert that undertaking this action is

imperative to safeguard the ecology in its entirety. Government rules impose
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Wardhana and Sari, (2023) further validate the notion that a deficiency
in suitable training for construction professionals is a significant barrier to
the development of sustainable buildings. In recent years, professional
organizations have been striving to incorporate sustainable alternatives into

their professional qualification frameworks.

4.2 - Project Management Practice Implications for Sustainable Construction

To tackle the aforementioned difficulties, it is necessary to have a facilities
manager who can actively promote and support sustainable methods. Increasing
their utilization of green solutions is believed to enable facility managers to
make a more substantial contribution to sustainable buildings.

Kang et al., (2016) reported an increase in the recognition among
facility managers of the importance of their role in promoting sustainability.
This insight stems from the heightened emphasis on the significance of
sustainability. They contend that the development of the facility management
sector has been influenced by climate change and the drive to reduce carbon
emissions, despite the perception that FM is typically associated with
conservatism. The reason for this is that climate change is leading to an
increase in the frequency and intensity of extreme weather phenomena.

Gunduz and Almuajebh (2020) identified several factors that drive
sustainable project management, these include legislation, corporate image,
organizational ethos, leadership from senior management or directors,
customer pressure, cost reduction throughout the project's life cycle, and
pressure from employees and shareholders to adopt sustainable practices.
Constructing environmentally friendly buildings can be much simplified by

considering these variables during the building process.
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Gunduz and Almuajebh (2020) discovered that multiple variables
hinder the adoption of ecologically sustainable construction practices.
Several factors contribute to this predicament, including inconsistent
financial incentives, inadequate government legislation that fails to promote
the development of sustainable structures, and an approach to construction
operations that regards sustainability as a secondary concern.

While the construction sector has been progressively advancing towards
the development of more ecologically conscious buildings, other businesses
have also been integrating sustainable practices into their daily operations and
educational curricula for more than ten years (Kang et al., 2016).

Fields such as architecture have been using sustainable building
methods for a somewhat longer duration compared to the construction
industry. The building sector lacks sufficient knowledge on ecologically
sustainable techniques, falling short of the level of advancement it should
have reached.

Ogunde et al. (2017) identified a major hindrance to the use of
sustainable construction technologies: a dearth of appropriate knowledge,
they argue that the dearth of knowledge and the absence of consensus
among professionals in the construction industry are hindering the
implementation of environmentally sustainable plans.

Zhang et al., (2014) found that building specialists, who are typically
confident in their ability to gain and utilize knowledge, saw a decrease in
optimism when faced with problems related to sustainable construction.
This remains true even though building specialists have exhibited confidence

in their ability to provide understanding.
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These concepts have been examined in the context of comparing and
contrasting conventional and modern houses, to create energy-efficient
structures in a hot and arid region of Irag (Abbas and Razaij, 2021).

The design criteria encompass various aspects such as the selection of
location, distance between buildings, arrangement, building enclosure, and
shape. Based on the study's findings, historic dwellings had a significantly lower

average temperature than modern homes throughout the hot summer months.

4.1 - Impediments to Sustainable Construction Project Management

The conceptual framework that has been developed has the potential to
guide facilities managers in designing sustainable buildings. However, there
are various factors related to sustainable buildings that may hinder the
implementation of the facilities manager's role in achieving sustainability.
Insufficient expertise and comprehension of smart buildings, which can drive
technological innovation by facilities managers, along with a lack of awareness,
education, and tools, can all be classified as obstacles to project management
in the attainment of sustainable facility structures (Aslam et al., 2021).

Tokbolat et al, (2020) concur that the absence of specialized and
scientific training for facilities managers limits our current understanding of
project managementissues and willinevitably affect sustainable management
as buildings adjust to new technology.

Tabassi et al. (2016) contend that the absence of training hampers our
current understanding of project management challenges and will
undoubtedly impact sustainable management. According to them, the
absence of training is problematic as it hinders our ability to comprehend the

most efficient methods for managing tasks.
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the adaptability of green building certification schemes and the highly
building-specific nature of individual investments.

Zhang et al., (2014) argue that the cost of constructing green buildings
is not always higher than that of traditional constructions. Despite the
apparent clarity, it is evident that engaging in activities necessary for
certification or attaining higher levels of certification will result in higher
building costs.

Manzoor et al. (2021) found that acquiring a certification for a green
building involves extra expenses, along with different "soft costs" related to
the design of the construction and the assessment of its environmental
impact. These costs may encompass both explicit and implicit expenditures.

Nevertheless, when considering the overall expenses of a certified
green building, which encompass the costs of research and design in addition
to the basic planning and construction costs, lower-tier green structures may
only incur a slightly higher expenditure compared to conventional

construction (Zhang et al., 2014).

4 - Sustainable Buildings Projects in Iraq

It is indisputable that the sustainable construction movement is rapidly
gaining momentum worldwide. Indeed, the concepts of "sustainable building"
or "sustainable methods" have a lengthy lineage, emerging as a response to
both environmental conservation efforts and an energy crisis. Consequently,
Iraq is experiencing a swift transformation in its built environment, with a
significant surge in the desire to construct eco-friendly buildings.

The term "sustainable building" encompasses various concepts that

have been previously explored and implemented in construction projects.
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Mohd-Rahim et al. (2017) found that buildings in the UK that undergo
assessment using the BRE Environmental Evaluation Method have longer
operating durations and require an annual premium that is 28 percent higher
than the usual rate. Additionally, they find that rental residences with green
certification command a greater price compared to those that are being sold.

This emphasizes the importance of certification in reducing disparities
in information and creating an inexpensive method for potential renters to
evaluate the overall quality of an investment. It is important to mention that
the financial value of green buildings extends beyond the savings gained on
operational expenses.

Goel et al.,, (2020) discovered that consumers are not only interested in
energy consumption certificates, but they are also prepared to pay extra for
sustainability certifications.

Similarly, Oke et al., (2023) finds that the price of LEED buildings
exceeds the value of their reduced running costs. This indicates that there is
an additional value placed on "sustainability" or commercial advantages that
go beyond simply reducing operating expenses.

It is crucial to note that Mohd-Rahim et a/., (2017) found that the
economic worth of green building certification diminishes as the number of
certified buildings in the vicinity increases. This implies that consumers who

make their purchase later will receive a lower premium for certification.

3.3.5 - Expenses and Efficiency of Investments
There is a lack of strong scientific evidence about the expenses and
advantages of expenditures needed to acquire green building accreditation.

The limited generalizability of cost projections is attributed to two factors:
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Constructing buildings incurs intangible social costs that are difficult to
measure or value due to the utilization of energy, which subsequently
impacts the quality of air and water, as well as the discharge of rainwater,
which affects the quality of water. The progression of municipal growth is
impacted by the selection of a location and the restoration of the site, which
in turn indirectly influences issues such as congestion, air pollution, and
other challenges faced by the municipality.

Wang et al., (2014) found that sustainable certified buildings in the UK
had a positive impact on neighboring property values, even for houses that
are not certified, a phenomenon known as the "gentrification effect." This
discovery implies that certification is linked to beneficial outcomes.

The presence of these externalities indicates a state of balance in
which economies construct fewer environmentally friendly structures than is
optimal. This is likely to occur even if the imbalances in knowledge are totally
resolved. Despite the potential for profit organizations to aggressively
respond to a signaling approach that addresses hidden information about
the environmental quality of buildings, these corporations currently lack the

motivation to solve their own inefficiencies internally.

3.3.4 - Cost of Obtaining Sustainable Certification

Shi et al., (2014) discovered that Green Mark—certified residences in
Singapore command a 9.9 percent higher price in the selling market, despite
the fact that initial transactions only require a 4.4 percent premium. This
implies that green certification could reduce information imbalances in the

economy when it comes to reselling.
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Building qualities, such as efficacy and interior air quality, pose
challenges in terms of pre-purchase or pre-lease detection and confirmation.
This resemblance to a consequential encounter, wherein the discernment of
the worth of a product is only possible post-consumption, implies that the
value of a structure remains unknown until it is acquired or rented.

In addition, Oke et al. (2023) propose that the presence of professional
investors, who possess a stronger conviction in the profitability of energy efficiency
enhancements, may result in planners allocating greater financial resources to
energy performance initiatives. This can be due to the increased trust of
institutional investors in the profitability of energy performance improvements.

The difficulty in ascertaining information about building quality may
result in the construction of unsustainable buildings. This scenario involves
the displacement of high-quality structures (sustainable buildings) by low-
quality buildings (conventional buildings), which in turn hinders the
encouragement of more investments in sustainable development. The major
policy tool used to promote green buildings is certification systems such as
LEED (Wardhana and Sari, 2023), this challenge serves as the driving force

behind the implementation of these systems.

3.3.3 - External Factors

Buildings provide a substantial contribution to air pollution, and regulations
for sustainable construction should encompass a broader spectrum of concerns
beyond only information-related ones. Building construction, operation, and
demolition throughout the life cycle of a structure are accompanied by a
multitude of externalities that have not been assigned a monetary value. The
construction process, including the proper disposal of construction waste, can

impact the quality of both water and air (Dang et al., 2021).
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In this study, Shi et al. (2014) provide evidence that investments in
Singapore's Green Mark accreditation for ecologically responsible buildings
yielded positive results when more stringent environmental regulations
were introduced. Engaging in beyond-compliance activities can be utilized to
cultivate favor with authorities, as well as with environmentally aware

consumers or other stakeholders.

3.3.1 - Lack of Economic Capability

Notwithstanding the various potential benefits that may be obtained
from building in a sustainable manner, the market is continually under
producing sustainable constructions due to a number of significant market
faults. These flaws are the reason why the market consistently under
produces sustainable constructions. Inequalities in information and the
existence of externalities are two examples of the issues that are associated
with the market. According to Pham et al. (2014), the present trend toward
"Sustainable Building" might be seen as an attempt to bring the "private
expenses" of structures more in line with the "Social Expenses" that are

hidden beneath the surface.

3.3.2 - Asymmetry of Information

Regarding sustainable buildings, there are sometimes variations in the
information provided, which can lead to a poor representation of architectural
features that are difficult to assess. Builders possess a greater understanding of
the construction business compared to building owners, whereas building
owners orinhabitants have a superior awareness of the design and performance

characteristics of the structure compared to potential buyers or tenants.
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Improved efficiency may arise from more effective use of energy and
water, as well as from more productive employees (thanks to retention and
advancement efforts) (Sekerin et a/., 2018).

Additional benefits may accrue to building owners from sustainable
design, such as protection from the effects of climate change, new regulations,
and other environmental threats. Furthermore, as per Gunduz and Almuajebh
(2020), one way for a business to reduce its risk exposure is to use fewer
inputs like water and energy, whose prices might fluctuate wildly.

As an illustration, Erdogan et al., (2019) demonstrate that climate-
related disturbances increase the premium that is paid for green-certified
dwellings in the state of California, where modern and higher-quality
industrial structures may have a higher overall energy consumption compared
to old buildings; however, these buildings are fewer susceptible to damage
caused by extreme climate.

According to Shi et al, (2014), expenditures made in “Singapore's
Green Mark” designation for environmentally friendly buildings paid off
when stricter environmental rules were implemented. Beyond-compliance
activity can also be employed to curry popularity with authorities, in addition
to connecting with green customers or other interested parties of positive
externalities. This can be accomplished by taking advantage of sustainable
marketing advantages or by appealing to other participants who are
environmentally conscious.

Pham et al. (2014) found that contemporary and higher-quality
commercial structures may consume more energy overall compared to older
buildings. However, these buildings are also more resistant to the impacts of

weather disturbances.
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Figure (4): Economic Advantages of Sustainable Construction
(Source: Erdogan et al., 2019)

3.3 - Market Advantages of Sustainable Construction

The decrease in operational costs and the rise in productivity can both
contribute to an augmentation in the asset valuation of the structure, which
is advantageous whether it is being sold or rented. If the operator of a
sustainable structure can exploit sustainable marketing opportunities or
appeal to environmentally conscious participants, they may gain economic
benefits from the provision of beneficial externalities. This, in turn, can
provide additional direct advantages to the operator of sustainable

construction.
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markets in the residential real estate sector. This study examined the
residential real estate sector.

Arif et al. (2009) conducted a separate study to examine the influence
of environmental certification on the pricing of commercial real estate
buildings. A study revealed that Energy Star-Certified buildings and "LEED"
Certified structures in the same metropolitan location have price premiums
of 10% and 31% respectively, compared to non-certified buildings. It was
also shown that this price premium is applicable to both LEED and Energy
Star certifications. Unlike the other buildings in the region, which lack the

necessary environmental accreditation, this skyscraper stands out.

3.2 - The Economic Justification for Policies Concerning Sustainable
Construction

This section will explore the theoretical rationale for designing eco-
friendly buildings and implementing environmentally conscious building
policies. The reasons for constructing buildings sustainably include improved
building efficiency and greater opportunities for marketing. Market
shortcomings such as asymmetric information and negative externalities can
be addressed by establishing green building policies and methods, where
Figure (4) showing the main principle to achieve success marking of

sustainable construction.
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Figure (3): Visual Representation of Green Building Benefits
(Source: Sang et al., 2018)

In a recent study, Luo et al, (2022) have presented findings that
demonstrate a positive impact of sustainable features in buildings on rental
and sales prices per net square meter. Specifically, the research indicates an
increase of around 21 percent and 26 percent in rental and sales transaction
prices, respectively. This was discovered in their research area.

Another study examining the correlation between energy-efficient
design and the leasing and revenue markets for commercial property
revealed that rents for such properties are approximately 7% to 17% percent
higher. Additionally, the selling subscription for Energy-Star labelled
properties is found to be thirty dollars per square foot, while for LEED
certified properties it is 130S per square foot.

The study conducted by Luo et al. (2022) examined the correlation

between energy-efficient building practices and the rental and revenue
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reduced operational costs along with enhanced energy efficiency (Hwang et
al., 2019).

In October 2004, the cost assessment firm "Davis Langdon" conducted
a study comparing the construction expenses of 138 facilities, including
libraries and laboratories, across the United States. Out of the total of 138
buildings, 93 were not constructed according to LEED standards, while 45
were in the process of seeking LEED certification. The study's findings indicate
that there was no substantial difference in the total expenses between
sustainable and conventional structures from an economic standpoint.

A reassessment of the research conducted in 2006 confirms the
consistent findings on the process of making inferences. A separate study
aimed to measure the advantages of sustainable buildings discovered that
the new facility, which was designed with environmentally friendly principles,
experienced a 25% boost in manufacturing efficiency and a nearly 30%
reduction in electricity consumption per square foot (Rawai et al., 2013).

The aforementioned findings were discovered within the recently
established facility, designed in an environmentally sustainable manner.

Environmentally friendly buildings have a beneficial impact on the
capital value of the building due to an enhanced working environment, lower
building running expenses, and reduced infrastructure maintenance costs.
One advantage of this is an augmentation in the overall value of the building
(Sang et al., 2018).

Figure (3) provides a visual depiction of these advantages. The
subsequent paragraphs will provide an elucidation of several studies that

have substantiated the augmented value of eco-friendly structures.
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3.1 - Economic Benefits

Environmentally efficient structures offer substantial financial
advantages. The advantages encompass reduced initial investment costs,
decreased ongoing expenses, and diminished overall expenditures during
the building's lifespan. Furthermore, building participants see an
enhancement in labor productivity and an increase in property values. The
subsequent text provides a concise overview of select published research
that pertains to the current topic and has endeavored to measure the
monetary advantages of utilizing eco-friendly construction materials.

Luo et al., (2022) conducted the first extensive study on the costs and
financial advantages of green buildings. The research found that allocating
an extra two percent of the budget for estimating results in life cycle returns
that are ten times higher than the initial outlay.

The reduced use of electricity, water, and garbage, along with the
decreased costs associated with management and maintenance, and the
improved tenant productivity and health, all contribute to financial benefits
for the business.

For example, if $100,000 is invested initially to incorporate
environmentally friendly construction technologies into a $5 million project,
it would result in savings of $1 million over the estimated 20-year lifespan of
the structure (Luo et al.,, 2022).

In 2004, the General Services Administration (GSA) conducted a study
comparing and contrasting 12 buildings that were certified under the
Leadership in Energy and Environmental Design (LEED) programmer. These
buildings were situated in various regions around the United States. Based

on the statistics, environmentally friendly buildings have considerably
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instruments are utilized to assess the quality of the building on a numerical
scale ranging from one to ten, with ten representing the highest rating.

The grading methods are consistently improved over time in response
to advancements in technology, professional knowledge, and market trends.

The acronym "BREEAM," derived from the "Building Research
Establishment's Environmental Assessment Method," was initially used in the
United Kingdom in 1990. Another instance of grading systems is "CASBEE," an
acronym for "Comprehensive Assessment System for Building Environmental
Efficiency," which originated in Japan in 2001. The acronym "LEED," which stands
for Leadership in Energy and Environmental Design, originated in the United
States in 1998. Both of these rating systems are examples of rating systems. The
utilization of these individual grading techniques enables the exchange and
acquisition of knowledge from different industry experiences, hence expediting

the progress towards environmentally conscious construction practices.

3 - Benefits of Sustainable Buildings

Hwang and Ng (2013) argue that the construction industry is seeing a
significant change due to the "sustainable building revolution," resulting in a
growth in the market share of this specific sector.

Tam et al., (2004) highlighted that while the tactics and ideas are
already present, the challenge is in moving beyond the familiar and
conventional approach of "business as usual" and taking the risk to be
innovative. This is in spite of the existence of preexisting techniques and
ideas. To examine the present status of research on the challenges and
potential advantages of projects involving environmentally friendly building,

a thorough search of the pertinent published literature was conducted.
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per the findings of Zhao et al. in 2020, the conventional method provides
limited opportunities for optimization, often resulting in issues during the
latter stages of the process. In contrast, integrative design offers a diverse

range of optimization possibilities right from the start of the design process,

as depicted in Figure (2).
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Figure (2): Integrative Design for Optimization of the Design Process

(Source: Zhao et al. 2020)

The reason for this is because integrative design employs an iterative

method instead of a top-down approach in the design process.

Certification programmers or grading tools are crucial elements of
green buildings as they assess the performance of the building and encourage

the adoption of sustainable building practices and technology. These
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Integrated design, however, encompasses more than simply gathering all
members of the design team in one location at the beginning of a project to
establish consensus on performance objectives.

Kubba (2010) emphasised the need of establishing a shared vision for
the tasks at hand and improving the quality of connectivity and data used for
communication. Integrated design encompasses more than simply gathering
all members of the design team together in one location at the beginning of
a project.

Hawang and Tan (2012) identified the following as the most prominent
characteristics of the integrated design methodology:

1. Recruiting design team members who are eager to participate in
the development and construction of structures utilizing an
innovative approach.

2. Establishingambitious objectives for the entire group and assessing
their advancement in relation to those goals.

3. Achieving a state when the team has completely eliminated all
expenses.

Before commencing the design process, allocate time for cognitive tasks
such as charrettes, research, and other comparable endeavors.

4. Ensuring sufficient time for input and revisions prior to finalizing
the design concept.

Maximize the involvement of as many individuals as possible in various

elements of the project.

In order to fully comprehend the integrated design process, it is

important to possess prior knowledge of the conventional design process. As
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clear definition of the "integrated design process."

In order to achieve a sustainable building in terms of the environment,
economy, and society, it is crucial to use all of the sustainable construction
strategies listed in the table above (Kats, 2003).

These techniques should be handled in a synchronized and cohesive
manner. The Integrated Development Process is a methodology employed
throughout the design phase to identify and resolve any significant concerns
that could greatly impact the long-term sustainability and effectiveness of
the project (Feng and Hewage, 2018).

This approach is employed to detect and resolve any concerns that

could significantly impact the project's long-term viability.

2 - The Efficacy of Sustainable Building

Implementing an integrated design approach that fosters synergy
across many academic disciplines and technology is a method to attain
significant levels of building efficiency. This method is commonly observed in
numerous contemporary construction processes. By implementing a high
efficiency building envelope, which includes reinforced windows and
improved insulation, one possible strategy to save costs in the mechanical
construction of a building is to minimize its size (Hwang and Ng, 2013).

Throughout every phase of the design process, it is imperative for
mechanical engineers, construction engineers, architects, and other
pertinent specialists to collaborate in order to create synergies and explore
alternative possibilities.

Kubba (2010) asserts that every design decision should be made after

a meticulous evaluation of the costs and benefits connected with it.

E59



‘ Al-Esraa University College Journal for Engineering Sciences Vol.(6), No.(10)-2024

Natural
resources
Incineration and Extract ‘
landfilling Hraction o
raw materials
Recovery
Recycling of materials and
components
Disposal Design and
production
Reuse
Use and
maintenance

Packaging and
distribution

Figure (1): The Life Cycle of Sustainable Construction
(Source: Waidyasekara and Fernando ,2012)

According to Waidyasekara and Fernando (2012), it is recommended

to evaluate the construction processes at each of the three phases. This will

help gain a better understanding of how the design, construction, operation,

and disposal of a structure can impact the environment as a whole.

Each sustainable idea is tailored to its unique set of requirements,

including climatic conditions, geographic factors, environmental and social

needs, and the utilization of diverse construction materials. As a result, every

project yields distinctive environmentally friendly solutions. Before delving

into the description of "sustainable building," it is imperative to establish a
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A comprehensive literature analysis was conducted to analyses the
increasing momentum of the sustainable building industry worldwide. To
commence, the concepts of sustainability and green construction are
deconstructed into their constituent elements, which encompass an
integrated design process, evaluation criteria, and strategies forimplementing
sustainable practices. Following that, a concise account of the sustainable
architecture movement in Iraq is provided to the reader.

The thesis examined the concept of sustainable development in the
context of constructing eco-friendly structures. A structure will undergo four
essential stages throughout its lifetime: the design phase, the construction
phase, the operating and service period, and ultimately the destruction
phase.

As depicted in Figure (1), sustainable building involves moving away
from practices that cause pollution and use up non-renewable resources.
Instead, it focuses on using resource-efficient materials and processes that
benefit the environment and society in the pre-building, building, and post-
building phases of construction.

This holds true throughout the entire construction process. Sustainable
building involves transitioning away from practices that lead to pollution and

the depletion of non-renewable resources.
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1 - Introduction

In the past decade, there has been a growing focus from environmental
economists and policymakers on sustainable building. While there is no
universally agreed-upon definition of "sustainable buildings" or the
corresponding policy, scholars, and organizations typically prioritize resource
efficiency in construction and aim to minimize the adverse impacts of
buildings on people and the environment.

Consequently, there has been a growing implementation of regulations
in Irag and other nations regarding the construction business. These policies
aim to enhance energy efficiency and mitigate the environmental impact of
the construction or site.

This article presents a concise overview of the economic and policy
aspects of sustainable buildings by analyzing empirical and scientific data.
Our focus is on making investments in entire buildings in order to narrow
down the scope of our evaluation and emphasize the importance of
considering the life cycle and energy efficiency aspects of environmentally
friendly constructions (Ries et al., 2006).

Sustainable buildings are promoted through a range of policies, some
of which are optional while others are mandatory, that impact the whole
lifespan of the building, starting from its design and construction and
extending to its operation and final dismantling. Therefore, we distinguish
sustainable building regulations from initiatives at the component level that
aim to enhance energy efficiency, such as appliance standards, building

codes, and other regulations unique to technology.
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Abstract

The increasing global awareness of the Earth's deteriorating condition
and the unpredictable effects of climate change has given rise to worldwide
phenomena that impact several elements like the economy, agricultural
security, water availability, and energy supplies. Buildings contribute
significantly to the generation of greenhouse gases, as well as the disposal of
pollutants and energy consumption. Therefore, they play a crucial role in
addressing environmental issues.

Although sustainable buildings are widely acknowledged as a potential
advancement, professionals in the property market still believe that the
upfront costs of creating sustainable buildings are significantly higher than
those of conventional buildings. This view serves as a hindrance, obstructing
the widespread use of sustainable building principles. The objective of this
research is to investigate the possible economic benefits and obstacles that
come with the construction of ecologically friendly buildings. The aim is to
determine whether these advantages can play a crucial role in the decision-
making process when it comes to participating in sustainable buildings. This
statement affirms the idea that in order to fully assess the total costs of
constructing sustainable buildings compared to conventional ones, it is
necessary to take into account the entire lifespan of the project.

Keywords: Building Industry, Sustainable Buildings, Economic Benefit,

Building Principles, Sustainable Construction, Project Management.
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optimization, three-dimensional and projective geometry, variational
methods, and continuous mathematics like signal processing. It also looked
at computer science and discrete mathematics subjects like graph algorithms,
combinatorial optimization, and database retrieval methods. Concurrently,
the study focused on how incorporating a robot's state awareness can
improve how well it interprets visual information, especially for non-
egocentric activities. Three complimentary robotic use cases were
demonstrated, each tackling unique obstacles in the estimate of three-
dimensional shapes. The results showed that consistent increases in spatial
perception ability across different settings can be achieved by adding the
state of the robot into visual deep learning models. Similar to the difficult
subject of automotive engineering, computer vision is wide and multifaceted,
which emphasizes the need for a multidisciplinary approach. Through the
incorporation of many methodologies and theoretical frameworks, The
purpose of this research is to improve our knowledge of visual perception
and support the creation of increasingly sophisticated robotic systems. Even
though computer vision is still a very difficult field to grasp, research is still
being driven by the wide range of interesting issues it poses. The goal is to

improve the field and offer significant insights through this work.
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Critical Discussion: The study's conclusions provide a substantial
contribution to the current discussion concerning the applicability of
reconstruction theories in visual perception. The findings suggest that while
reconstruction-based methods provide a well-organized framework for
visual representation, they might not be entirely sufficient for tasks requiring
scene recognition and classification. This is especially true for increasingly
complicated visual tasks, because Marr's sequential and hierarchical
approach conflicts with the simultaneous and integrative processes seen in
human vision. From the standpoint of computer vision the study supports
the case for alternative theories of visual representation by highlighting the
inherent difficulties in reconstructing scene representations from source
photographs. The study highlights the significance of choosing appropriate
representations customized for particular computational tasks instead than

following a generic, one-size-fits-all strategy.

Conclusion

This Within the field of computer vision, research has covered a wide
range of subjects, from fundamental concepts like picture generation and
preprocessing to more sophisticated methods like semantic analysis and
three-dimensional reconstruction. The research examined diverse techniques
for augmenting, dividing, and evaluating images in order to derive significant
data, encompassing motion evaluation, object observation, and image
creation. Even with substantial advancements in these areas, humans and
computers still perceive visual information quite differently, and this disparity
is expected to increase in the near future. The study also looked into a wide

range of mathematical techniques, such as linear algebra, least squares
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dependability. 10% of the data was used for validation and 90% of the data
was utilized for training in each iteration. 100,000 rounds of this method
were done to make sure the model was accurate and stable. The performance
of the model was evaluated using precision and recall measures, which are
widely used in machine learning and information retrieval. The results
showed that it was highly effective in properly predicting which elements
users will interact with. The average precision was 90.2% (SD: 0.3%), and the
average recall was 87.0% (SD: 1.6%). would perceive as trappable.

Results Analysis: A thorough analysis was carried out to compare the
model's predictions with the "Click ability" attribute—a prevalent element in
mobile interface design—found in the view hierarchy in order to obtain a
deeper understanding of the model's efficacy. A confusion matrix was used
in the evaluation process to give a thorough understanding of the model's
accuracy across several classes. The model greatly increased recall,
demonstrating an improvement of over 7%, and improved precision
marginally when compared to the clickable property, according to the data.
This implies that even in cases when items aren't clearly labeled as trappable
in the display hierarchy, the model is better at detecting elements that
consumers consider to be trappable. Additionally, the minority class was up
sampled in order to establish a balanced dataset, which addressed the
imbalance in the dataset—where trappable components were more frequent
than non-trappable ones. The model's precision and recall rates were 82%
and 84% for trappable elements and 81% and 86% for non-trappable
elements in tests conducted with this balanced dataset. These results show
that even in complicated and variable data settings, the model can reliably

detect trappable parts.
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in terms of elucidating the entirety of human visual perception in terms of
distinguishing and categorizing complex visual scenes.

Classification of Image Engineering Literature: This study
conducted a systematic review to categorize the vast and diverse literature
on image engineering (which combines image processing, image analysis,
and image understanding) and its useful applications across a range of
technological fields. The literature was categorized into four main areas:
copy dispensation, copy examination, image understanding, and technical
requests to address broad problems in the discipline. Within these categories,
subcategories were created to better represent the specific focus of each
research. For example, research in image processing was categorized into
categories such as segmentation, enhancement, and filtering, and image
analysis was categorized into categories such as feature extraction, object
recognition, and pattern recognition. This systematic review included more
than 25,970 research publications from the past 18 years, providing a
comprehensive overview of research trends and priorities in imaging
technology. This categorization emphasizes the broad range of research and
the connections between multiple subfields within the discipline.

Model Design and Evaluation: Based on theoretical understandings,
a strong model was created to assess the efficiency of different visual
processing methods. A crowd sourced dataset that was selected for its
diversity and fit with the study's goals was used to train this model. Many
photographs in the collection had been annotated to detect qualities like
tappability, or components of a user interface that users believe to be
trappable. The dataset was divided into ten sections and a tenfold cross-

validation procedure was applied to guarantee the model's resilience and
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start of an extensive review series devoted to the statistical classification of
image engineering literature. Every pertinent study that was published in 15
different publications was methodically reviewed for this review. The
literature review divided the research into four main sections: image
processing, image analysis, and image understanding. This is because image
engineering is a smooth combination of these three interrelated but distinct
fields, as well as their practical engineering applications. comprehending
images and using technology. Based on the substance and emphasis of the
research, each of these categories was further subdivided into more focused
groups. This classification, which comprises 25,970 research articles
published over the previous 18 years and highlights important trends and
research areas in the field of image engineering, is condensed in. The data
emphasizes the most popular fields of study and how they are used.
Review of Reconstruction Theory in Visual Perception: The first
step in this research is to evaluate David Marr's seminal theory of visual
perception. Marr claims that the main job of the visual system is to create an
internal, coherent representation of the external scene by reconstructing it
from the visual stimuli it receives. According to his idea, this reconstruction
process happens in a sequential manner, allowing the visual system to
recognize crucial aspects of the image such surface reflectance, the direction
and speed of moving objects, as well as surface patterns. Marr's hypothesis
has been under increasing examination despite its enormous effect, as
current research in neuropsychology and psychophysics suggests that visual
processing is not strictly linear. Rather, it makes use of intricate parallel
processing systems that combine several data sources at once. This study

reevaluates Marr's reconstruction theory and points out its flaws, particularly
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Hingorani, Rao, and others (1996), Bobick and Intille (1999), and Birchfield
and Tomasi (1999) are instances of this. These methods operate by calculating
the least-cost path via a horizontal slice of the DSI, or through the matrix of
all pairwise matching costs between two related scanlines. Utilizing plane-
based approaches, partial occlusionlt is feasible to directly estimate
homographies between distinct planes in situations rich in planar structures,
such as those containing architecture and specific manufactured goods like
furniture, by applying either feature-based or intensity-based techniques.
Essentially, this data may be utilized to concurrently deduce the camera
positions and the plane equations, meaning that plane-based structure can
be calculated from motion. Luong and Faugeras (1996) provided concrete
evidence of recoveringafundamental matrix from two or more homographies.
by the use of least squares and algebraic manipulation. Regretfully, this
method is frequently not particularly reliable because meaningful re-
projection mistakes are not directly correlated with the generated algebraic
errors (Szeliski and Torr 1998). The homo-graphics' sites are, hallucinated in
order to guarantee that a few virtual point correspondences are displayed
and incorporated into a typical structure from motion algorithm. Using full
bundle adjustment, which includes explicit plane equations and extra
constraints to make reconstructed co-planar features lie precisely on their
respective planes, may be an even more effective method. (A logical approach
to this would be to utilize 2D in-plane parameterizations for the remaining
points and to define a coordinate frame for each plane, for example, at one
of the feature points.) The mechanism that Han Shum created."
Methodology Research and Application of Image Engineering:

28 years ago saw the launch of image engineering (IE), which sparked the
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Methodologies of 3D Computer Vision. pagel6.17 algorithms that work
together. Cooperative algorithms were among the first techniques for
disparity calculation, and they were influenced by computer models of
human stereo vision. (e.g., Dev, 1974; Marr and Poggio, 1976; Marroquin,
1983; Szeliski and Hinton, 1985; Zitnick and Kanade, 2000). These algorithms,
which generally behave similarly to global optimization algorithms, update
disparity estimates step-by-step through nonlinear operations. Actually, a
global function that is being minimized for some of these algorithms can be
stated explicitly [Scharstein and Szeliski 1998]. Gradual, coarse-to-fine
warping. The majority of the most advanced algorithms available today
initially count all potential matches at all potential discrepancies before
choosing, by some method, the best set of matches. Sometimes, techniques
derived from classical (infinitesimal) optical flow computation yield faster
results. Here, disparity estimations are updated incrementally as each image
is successively warped, until a decent registration is achieved. The most
typical implementation of these techniques is inside a hierarchical coarse-to-
fine refining framework (Quam, 1984; Bergen, Anandan, Hanna, Hingorani,
1992; Barron, Fleet, Beauchemin, 1994; Szeliski, Coughlan, 1997).
Programming that changes with time Dynamic programming gives rise
to a variant of the global optimization algorithm. For typical classes of
smoothness functions, 2D optimization of Equation is known to be NP-hard
[59], but for independent scanlines, dynamic programming can find the
global minimum in polynomial time. The first use of dynamic programming
was in sparse, edge-based stereo vision techniques. The problem of dense
(intensity-based) scanline matching has been the focus of more recent

methods. Belhumeur (1996), Geiger, Ladendorf, and Yuille (1992), Cox,
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that can enable diversity of recovery if the vision system is to recover the
scene's features, including the object's surface reflectance, movement
direction and speed, surface structure, and so on. The strong theory states
that various occupations are built on the same data structure, share a same
conceptual core, and go through the same understanding process. Marr
provided evidence in support of his theory that the representations that
comprise the visual People can deduce the inside world from a multitude of
hints. If the creation of such a unified representation is taken to be the
ultimate goal of all visual input processing and decision-making, then vision
may be thought of as a reconstructive process that begins with scene
interpretation of information. Since reconstruction does not directly
contribute to interpretation, the reconstruction-based approach can have
the widest circle. Obtaining the representation solely through reconstruction
from the source image is another challenge. Recovering good scene
representations from original photos in computer vision is tremendously
computationally expensive.. In fact, a growing body of research in biological
vision tends to corroborate alternative representation ideas. Lastly, there are
conceptual issues with the reconstruction theory. The theoretical assumption
that reconstruction is possible for every representation task is the root of the
issue. Setting aside the issue of whether reconstruction is technically feasible,
one may first wonder if it is worthwhile to search for a representation that is
universally consistent. Given that the most effective representation will be
whichever performs the task the best; a representation with universal
homogeneity is not always required. Information processing theory actually
states that choosing the appropriate representation for a given computer

issue is crucial. Marr also mentioned this in Foundations and Advanced
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within the window independently. The direction of the point of interest is
given by the longest vector in all windows. The size of the sliding window is
critical. It is a parameter that must be chosen carefully. Large sizes usually
result in insignificant vector maxima, while small sizes usually reflect
dominant gradients. Descriptors created from the sum of Haar wavelet
responses. We will first compute the descriptor by tiling a square region
centered on our point of interest in the direction specified in the previous
section (so that we are also rotationally invariant). We will use a window size
of 200. These squares are regularly divided into 4 x 4 = 16 sub-squares,
showing important local and spatial information. Please compute the hair
wavelet for each sub-region. Responses are made in a fixed 5 x 5 grid. To
simplify notation, we denote the horizontal Haar wavelet response as dx and

I”

the vertical Haar wavelet response as dy. Note that “vertical” and “horizontal”
mention to the designated opinion of attention. (Fig 1.6).

™,

o

Fig 1.6 : Four-sided area around opinion of attention
Review of Reconstruction Theory in Visual Perception Glitches
with Rebuilding Philosophy Rendering to Marr’s philosophy, "The
fundamental purpose of processing is to recover the scene from visual stimuli
and incorporate it into the representation. Representation is the core idea

sharedbyallvisual activities or professions. There needstobe arepresentation
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benefit. Characteristic derived from the total of the Haar wavelet responses
A square window of that orientation is centered at a certain point of interest,
depending on the orientation that has been selected there.. Every orientation
and position within the image is handled in this way. The diameter of the
window is 200. The window is then divided into smaller 4 x 4 = 16 blocks at
regular intervals using the spatial knowledge of the features. The wavelet
reply is calculated in a standard 5 x 5 grid in each sub-region. For simplicity,
we use the notation dx and dy to denote the flat and perpendicular Haar
wavelet responses, respectively. The terms “horizontal” and “vertical” in this
paper refer to the designated opinion of attention, as described below.
Determining the direction A direction is chosen at the point of interest to
achieve invariance to image rotation. First, the Haar wavelet response is
computed along the X and Y directions within a 6o circle radius around the
point of interest (where o is the scale at which the point of interest is
detected). The sampling step is equal to o and is scale-dependent. Its size is
fixed to 4o side length and, like other wavelets, is scale-dependent. It enables
a fast filtering process by reusing computations using integral maps. Lone six
processes are obligatory to compute the reply at each scale on the X and Y
axes, as it belongs to the Haar wavelet template group. The wavelet responses
are computed and Gaussian filtered using a weighting function and can be
represented as coordinate points in space. The abscissa represents the
strength of the response in the horizontal direction and the ordinate
represents the strength of the response in the vertical direction. The way
container be got by summing the replies inside a descending subdivision
window of stage scope /18 and radian 1t/3, as shown in Figure 1.5. The local

direction vector is created by adding the horizontal and vertical responses
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The sampling step size relative to the scale is defined by the value of 6. To
ensure compatibility with other components, the size of the wavelet is scale-
dependent and is determined by the side length of 4c. Therefore, the integral
image is reused for fast filtering. Based on the properties of the Haar wavelet
template, the responses in the X and Y guidelines at any scale container be
calculated with only six operations. Then, after weighting the wavelet
response with a Gaussian delivery placed at the opinion of attention, the
reply is got as a opinion in a establish interplanetary anywhere the flat
coordinate agrees to the flat response concentration and the perpendicular
manage corresponds to the perpendicular response concentration. As shown
in Character 1.5, the course is determined by summing all responses in a

descendent fan-shaped gap of size /3 radians (stage scope m/18).

P
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Fig. 1.5: Schematic diagram of determining orientation
A local orientation vector is created by adding the individual sums of all
of the replies—both vertical and horizontal—in the window. The point of
interest's orientation is determined by the biggest vector across all windows.
The moving window's dimension is an input that needs to be carefully set
because high dimensions often result in nonsensical maxims in the vector,

whereas small dimensions are more likely to reflect the gradient of a single
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a multi-scale description.. Thus, we present the concept of scale-space. The
representation of the image consists of a set of smoothed copies of the
image, which are determined by the smoothing kernel's size. Together with
the two spatial variables, (u, v), the parameter sigma, often known as scale,
locates a point (u, v, 0) in scale-space. We'll make use of the linear scale-
space, which a Gaussian kernel yields. This decision is not capricious; rather,
it comes about as an inevitable outcome when the of because when
formalizing the transition from a fine to a coarser scale, filtering shouldn't
produce additional bogus structures. For more information, the reader is
directed to Lindeberg (2012). Computer Vision: Techniques for Three-
dimensional Reconstruction pagel56""

Description and Matching of Points of Interest: Similar to the
gradient data produced by SIFT, the SURF descriptor characterizes the
brightness distribution near the key point. The difference is that SURF
container brand full use of the essential copy to haste up the cunning because
it is based on the response of the first-order Haar wavelet in the X and Y
directions instead of the gradient. In addition, its descriptor length is only 64,
which saves time and improves flexibility in the feature matching and
calculation process. The matching process of the SURF descriptor includes
three steps: creating a square rectangle and finding the direction at the
interest point based on the previously selected direction, obtaining the SURF
descriptor at this location, and (3) comparing the properties of the descriptors
in the two regions. Direction determination: To ensure the invariance of
image rotation, the direction is specified. First, the X and Y hair wavelet
responses are calculated in a 60 circular neighborhood around the detected

interest point, where o is the scale at which the interest point is detected.
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association, prediction. The method usually employs a Kalman filter, which
makes use of a motion model to forecast a point's location based on its past
positions at a given time instant. Additionally, it preserves an estimate of the
prediction's uncertainty, enabling the definition of a search window. Within
the search window, features are identified; one of these is linked to the
tracked point; the filter then uses the found point's position and uncertainty
to update the position estimate. There could be uncertainties in the
association operation. More complex filters, such as the Joint Probabilistic
Data Association Filter, are required when many points are identified in the
search window. Bar-Shalom and Fortmann (1988) provide an in-depth
analysis of the issue. Computer Vision: Techniques for Three-Dimensional
Reconstruction pagel55" Scale Invariant Feature Transform "Blob-like
feature locations with high contrast are identified by the Scale Invariant
Feature Transform (SIFT) operator, which was introduced by Lowe (2004). It
does this by approximating the LoG filter (Laplacian of Gaussian) and applying
it to a scale-space representation of the picture. Scale-Space Recall that at a
given scale, feature points of differing types are detected by both the HS
operator and the LoG. Although it is not given much thought at first, the
choice of scale is not a secondary one and has to be addressed soon. In
reality, real scenes are composed of numerous structures, each with its own
inherent scales. frequently distinct from one another. In addition, the
distance from the camera affects how big these different parts are projected
into an image. This implies further that the perception of a genuine thing will
vary based on other situational conditions. One technique to deal with the
fact thatitisimpossible to determine beforehand which size is best to explain

each of the intriguing structures in the photographs is to include them all in
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calibrating parameter. Two-Step Calibration Process A classic example of a
traditional calibration method is the two-level method. The reason for its
name is that the calibration is split. divided into two parts: determining the
camera's exterior parameters (without accounting for translation along the
optical axis) and determining additional parameters. Because it makes use of
radial alignment constraints (RAC), this technique gets its name. The
technique involves a large number of linear equations, making parameter
solving reasonably simple. This technique is used in industrial vision systems;
the depth direction accuracy can approach 1/8000 and the average 3D
measurement accuracy can reach 1/4000. The calibrating procedure might
be separated into two scenarios:. Since k is the lens's radial distortion
coefficient, it is not possible to take k into account when calculating R using
the methods described above. If f wis known, then only one image comprising
a collection of coplanar datum points needs to be utilized for calibration.
Right now, R, Tx, and Ty are calculated in the first step, and A, k, and Tz are
calculated in the second. Similarly, k is not taken into consideration when
calculating Tx and Ty, but it is when calculating Tz (the impact of a changeTz
on the picture is comparable to k), therefore it moves on to the second
phase. Foundations and Advanced Methodologies for 3D Computer Vision,
page 40.

Predictive Tracking: The KLT approach, as was previously mentioned,
operates under the premise that there are slight displacements between
images captured at subsequent instants. When these are large, using
spatiotemporal coherence to forecast the locations of the points in the
subsequent frame can be a way to offset the motion. The following three

steps are repeated in a conventional scheme: First, extraction; then,
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partly solve the problematic of data scarcity. Starting from Pix2Pix, which
prepares data in pairs, to Cycle-GAN, which processes unpaired data, to Star-
GAN, which can handle multiple domains, this research direction is steadily
approachingreality. Consider an Alanchor. 3D Computer Vision Fundamentals
and Advanced Methods, pp. 37-38"

Traditional Calibration Methods: "In order to establish the
corresponding relationship between the calibration target points and the
corresponding points on the captured image for determining the internal
and external parameters of the camera, the traditional method of camera
calibration requires a known calibration target. This can determine the size
and shape of the calibration target. These offer good calibration accuracy for
the calibration target, a straightforward solution, and theoretical clarity. The
drawback is that the

The precision of the calibration target is relatively high, despite the
somewhat complex calibration method. Fundamental Steps and Conditions:
With reference to the full space imaging model presented in Sect. 2.2.4 and
the nonlinear camera model presented in Sect. 2.3.2, the camera can be
calibrated in the direction of transformation from 3D world coordinates to
computer image coordinates. illustrates the four processes involved in
converting the world coordinate system to the computer picture coordinate
system, each of which requires some parameter calibration. The parameters
that need to be calibrated are the translation matrix T and the rotation matrix
R. First step:. Step 2: The lens's focal length, or A, serves as the calibrating
parameter. Step 3: The lens's radial distortion coefficient (k), eccentric
distortion coefficient (l), and thin prism distortion coefficient (m) are the

calibrating parameters. Step 4: The uncertainty image scale factor, |, is the
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strategy that uses the classifier's training to separate the target from the
back-ground. Due to its more reliable performance, object tracking research
has gradually focused on this method. In recent years, some tracking
techniques based on Siamese networks semantic segmentation have
attracted attention: semantic segmentation requires labeling the semantic
class of each pixel in the double. Acommon method to bottomless education
is to custom a fully convolutional network (FCN). FCN implements end-to-
end semantic image segmentation by inputting an image and immediately
obtaining the group of apiece pixel as output. U-Net, advanced convolution,
Deep Lab series, PSP-Net and many other advances are examples of further
progress. Monocular depth estimation: Image data is usually used as input to
predict the depth value consistent to each pixel in the image. This is the basis
of deep learning for monocular complexity guesstimate. The characteristic
elementary construction of CNN uses unfathomable erudition for monocular
deepness estimation methods. It is believed that this solitary view
stereophonic corresponding (SVSM) model can be trained based on a
minimum amount of depth annotated images, because monocular depth
estimation is usually data-intensive for a big quantity of depth footnote data,
and data collection is expensive. Another is the creation of images and
videos, which is more in line with computer graphics technology. The
intellectual traits of the double are the participation, and the related image
circulation is the output. The automatic creation of photos and movies, the
growth of databases, and the improvement of image information have
received more consideration in the development of deep learning. VAE and
GAN are two popular deep generative models. GAN is an unsupervised deep

learning technique that learns through a game amid two neural nets and can
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tracking, picture and video classification, and more since 2012. Deep learning
has steadily supplanted classical statistical learning to become the de facto
standard for computervision frameworks and techniques. Image classification
is an attempt to place a picture in a specific category. Classical image
classification models, such as Alex-Net, VGG, Google-Net, Res-Net, and
Dense-Net, have worked as the foundational net for various errands such as
discovery and division. Neural net models are made up of layers upon layers,
ranging in depth from a few to thousands. Classification of videos: Two-
stream convolution network is another effective deep learning method that
was used earlier to combine motion and apparent data. A 2D convolution
kernel serves as the foundation for this two-stream convolution network.
Many academics have suggested using 3D CNNs in recent years to achieve
video categorization by either merging 2D and 3D or expanding the 2D
convolution kernel to 3D. 13D, C3D, P3D, and other ones are some of these.
These suggestions for video motion detection include the generalized
compact nonlocal network, boundary sensitive network, and attention
clustering network, among others.

Object tracking: Object tracking is the act of figuring out how one or
more objects move within a certain scene. In multi-object tracking, a video
image is captured with numerous trajectories of interest, and temporal
correlation is used to derive information about the moving trajectory. Object
tracking can be broadly classified into two groups: Both discriminative and
generative approaches are used. In order to reduce the reconstruction error,
generative approaches primarily employ a reproductive perfect to describe
the object's seeming topographies and then look for other potential items.

Tracking via detection refers to the second category, which is a discriminative
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etc.); recently, direct and efficient data augmentation techniques (such as
safety device, mixing, sample pairing, chance pruning, etc.); and automatic
data increase methods (such as reinforcement learning-based methods).

4. Hyper- parameter optimization Deep learning model design
requires data: Model design, model training, feature selection,
preprocessing, and hyper-parameter tuning. Hyper-parameters are crucial
for deep knowledge. Manual parameter tuning requires expertise and
machine learning knowledge. Automated hyper--parameter optimization
based on bottomless knowledge can efficiently replace physical parameter
change. The main idea here is to control the relationship amid the loss drive
of the authentication set and the hyper-parameters, then compute the
function originated on the hyper-parameters and smear the incline descent
method to enhance the hyper-:parameters. Though, hyperparameter
derivation involves tremendously complex calculations.

5. Network Project Network design: It is an essential skill for deep
learning. Extended Short-Term Reminiscence Networks, Multilayer
Perceptron Networks, Perceptron Networks, Auto-Coupled Systems,
Bidirectional Regular Neural Systems, Convolutional Neural Systems,
Profound Convolutional Neural Grids, Copiously Coupled Networks,
Reproductive Combative Webs, Graph Convolutional Neural Networks, Self-
Learning Network Coding Networks, Recurrent Neural Networks, and
Recurrent Neural Networks. The list includes many more. 3D Computer
Vision Fundamentals and Advanced Techniques Page 35.36

Deep Learning in Computer Vision: Subterranean erudition
procedures have demonstrated remarkable performance in several tasks

such as semantic segmentation, depth estimation, object detection, object
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Fine-Tuning: The pre-trained model is further trained on the dataset
of the target task during the fine-tuning phase. Through this procedure, the
model's parameters are incrementally modified to better match the unique
properties of the target data. By fine-tuning, the model is able to match the
more specialized features required for the target task to the broader traits it
learnt from the source task. Although transfer learning has many advantages,
there are drawbacks as well. Making sure the source and target tasks are
appropriately related is one of the main challenges.; In the absence of these,
the knowledge transfer may be ineffective or even detrimental to the model's
performance (a phenomena referred to as negative transfer). Furthermore,
especially in cases when the target dataset is limited, fine-tuning needs to be
carefully controlled to prevent over-fitting. A major development in machine
learning is transfer learning, which offers a framework to support models'
effective and efficient learning even in the face of sparse data. Through the
purposeful utilization of pre-existing knowledge, transfer learning not only
expedites the creation of intelligent systems but also expands the range of
sectors in which Al may be applied.

3. Data Augmentation Deep learning: A large quantity of labeled
exercise information is required. Though, there are few general exercise
datasets for practical situations. Moderate amounts of data can be processed
efficiently through data augmentation. Through processes such as
transformation and synthesis, data augmentation creates a new dataset that
is comparable to the training dataset. Adding noisy data can also enhance
the resilience of the model. Common data augmentation can be divided into
three main categories: traditional data augmentation techniques (such as

copying, rotation, ascending, translation, random thinning, adding clamor,
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of convolutional networks can be designed microscopically. There are
numerous brain structures in the search space. many networks. Deep neural
networks can be used to integrate insight, decision-making, or perceptual
decision-making finished end-to-end knowledge by marrying reinforcement
information and executive skills.

2. Transfer learning Assignment learning: Transfer learning is a
method to maximize one's own objective by using related support work. This
task optimization method works well when there is little labeled data for the
target job. In order to optimize the model for the target task or accelerate
learning, transfer learning techniques are usually applied after training the
source model using the source task with a large number of training examples.

Training the Source Model: Training a model on a source task with a
sizable amount of labeled training data is the first step in the process. The
target task and this source task usually include similar kinds of data. As an
illustration, a model may be taught to identify a wide range of common
things in photos (source task), which may subsequently be helpful for
identifying particular objects, such as different species of plants or animals
(target job).

Knowledge Transfer: The knowledge (features, patterns, etc.)
acquired from the source task is transferred to the target task once the
model has been trained on it. This is accomplished by fine-tuning the trained
model—or portions of it—using the dataset of the target task. The theory
behind this is that general properties like edges, textures, and forms are
captured by the neural network's early layers, which can be used again. It is
only necessary to modify or retrain the later layers—which are more task-

specific—using the target data.
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This noise can be generated by the environment, actuators, sensors, and
other sources. Machine learning models can be trained using noise-free data
generated by synthetic data. Third, collecting real data is often costly. This is
especially true for the data required for model training in machine learning.
We can generate data that can be collected more cost-effectively by using
synthetic data. Fourth, real data is often biased. There are many possible
reasons for this distortion, including the environment, actuators, and sensors.
To help train machine learning models, unbiased data can be generated
using synthetic data. Real data is often unrepresentative, which is the fifth
reason why synthetic data is needed in robotics. This is especially true for the
information required to train machine learning models. Because synthetic
data is used, machine learning models can be trained using data that more
accurately represents the real world. (Basic methods of deep learning: One
of the straightforward methods of deep learning is reinforcement learning,
transition learning, data amplification, hyper-parameter optimization, and
network design.

1.Reinforcement Learning Model projectbased onreinforcement
knowledge has two components: One for creating models and the other
for verifying them. Initially, a collection of sub-networks is generated by the
model generation unit using a random starting technique. The income
feedback generation unit is the proper rate of validation after training using
the sub-networks on the indicator dataset. The generating unit conducts
fresh trials and modifies the design strategy in light of the model effects. The
design action that happens automatically Space encompasses functions like
pooling, group convolution, residuals, and convolution. Global network

topologies can be constructed macroscopically, while repeated substructures
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and identify the scene. This feature is related to 2D computer vision, which
is a reasonably developed field with a wide range of current uses. As theory
and technology have advanced, an increasing amount of study has
concentrated on fully utilizing 3D spatial information (typically in conjunction
with temporal information). derived from objective landscapes to
automatically assess, comprehend, and make decisions about the objective
world. This involves deriving extra depth information from 2D projection
images in order to have a thorough grasp of the 3D environment. Computer
vision is currently focused on artificial intelligence, however this subject
requires the introduction of other technologies. research that is currently
being conducted. This book focuses on recent related research, which falls
under the category of 3D computer vision. Basics of 3D Computer Vision and
Advanced Techniques. Automation Robots are machines that have the ability
to be programmed to carry out certain activities. These chores can be as easy
as transferring a piece of paper from one place to another. These can also be
more difficult assignments, such traveling the globe or completing activities
that are doable by humans, like figuring out a Rubik's cube. Constructing a
robot that can handle difficult jobs, however it can be difficult because a lot
of training data is needed for the robot to behave human-like. One way to
generate this data is through simulation, which is a technique for modeling a
robot's behavior. Robotics requires synthetic data for a number of reasons.
First, there's typically a lack of real-world data. This is particularly valid for
the data required for model training in machine learning. This is particularly
valid for the data required for machine learning model Training, an important
part of robotics. In some cases, real data can be completely replaced or

supplemented by synthetic data. Second, noisy real-world data is common.
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that is akin to the human visual system should be developed. The second
study objective is to use this work as a means of investigating the systems of
the human brain involved in visual tasks and to gain knowledge and
comprehension of these mechanisms (e.g., computational neurology). Here,
research on biological mechanisms is the main focus. Long-term study of the
human brain's visual system from the perspectives of physiology, psychology,
neurology, and cognition has yielded a wealth of knowledge, but it has not
yet fully unraveled all the mysteries surrounding visual processes, particularly
with regard to the study and comprehension of visual mechanisms. When it
comes to the research and proficiency of visual information processing, we
are still far behind. A thorough study of computer dream would be made
calmer with a full grasp of how the humanoid intelligence processes visual..
We mainly address the first research goal in this text. As previously said,
computer vision research is heavily inspired by human visual functions and is
a computerized embodiment of those functions. from the view of humans.
Typical examples include motion detection through filtering techniques, the
application of the concept of local orientation, the efficient data structure of
pyramids, and more recently, artificial neural networks. The creation of novel
computer vision algorithms may also result from an understanding of an
investigation into the operation of the human visual system. Applications
and research in computer vision have a long history. In general, 2D projected
images of 3D objective scenes were the main source of information for early
computer vision systems. The primary objective of computer vision research
was to enhance the of the image and enabling the user to obtain information
more easily and clearly, or on automatically gathering several types of

characteristic information from the picture so that the user may examine
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models. However, modeling the complexity of the visual world is far more
demanding than simulating the vocal tract that produces spoken language.
Forward models used in computer vision are usually created in computer
graphics or physics (optics, radiometry, sensor design). Both areas model
how objects move, how light is scattered by the atmosphere, how it reflects
off surfaces, and how it is refracted by camera lenses. (or the human eye),
and lastly projected onto an image plane that is flat or curved. Even if entirely
computer-animated movies including human characters haven't been able
to overcome the uncanny valley2, which divides actual people from android
robots and computer-animated humans, computer visuals are still improving
every day.

The illusion of reality works perfectly in certain contexts, such as
depictions of static scenes made up of objects or animations of extinct
animals like dinosaurs, that is, using one or more photographs to describe
the world we live in and reconstructing its features, such as shape, lighting,
and color distribution. It's interesting to note that computer vision algorithms
frequently make mistakes, whereas humans and animals can perform this
task without any issues. Individuals without prior experience in this sector
sometimes underestimate the complexity of this issue. (My coworkers
frequently ask me for software that can identify and identify every person in
a picture.) This is ...Algorithms and Applications in Computer Vision by
Richard (Szeliski, 2022, p. 3).

Computer Vision's Objectives: The digital implementation of human
visual functions, such as detecting, recognizing, processing, and interpreting
three-dimensional scenes in real-world scenarios, is known as computer

vision. Eventually, to accomplish typical visual tasks, a more universal system
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Computer vision: What is it? People can easily see and understand
the three-dimensional structure of their surroundings. Imagine how clearly
we perceive three dimensions when we look at a vase of flowers on a table.
Imagine how clearly we perceive three dimensions when we look at a vase of
flowers on a table. The flowers can be easily distinguished from the
background due to the delicate surface patterns of light and shadow on the
petals (Fig. 1.1a). It is easy to count (or say) the names of all the people in a
group photo and to infer their emotions from their facial expressions.
Although perceptual psychologists have successfully created illusionsl to
illuminate some of the principles of the visual system, they have spent
decades trying to understand how the visual system works. (Fig. 1.3) They
have not yet completely solved this puzzle (Marr 1982; Palmer 1999;
Livingstone 2008). Accurate methods are currently being developed to
compute partial 3D models of the environment from hundreds of partially
overlapping photos (Fig. 1.2). When enough images of a particular object or
facade are available, stereo matching can generate dense and accurate 3D
surface models.

Additionally, it may follow a moving subject against a complicated
backdrop. Additionally, by fusing face, clothes, With facial hair identification,
it is able to identify and identify each individual in a picture . The goal of
making a computer comprehend visuals at a level comparable to that of a
two-year-old—for example, counting every animal in a picture—has not yet
been accomplished, despite recent advancements. Why is eyesight so
challenging? One reason is the inverse nature of vision. When there is not
enough data to be completely certain of an answer, we seek to discover the

unknown. Therefore, we are forced to use physics-based probabilistic

E26



Designing A Visual Control Framework Based on Feature Point Analysis to Guide Robots in Uncharted Areas '

Ethod Description

p = cam.project(P) | Project the world point P to the image plane p

cam.plot(P) Plot the world points defined by the columns of P

cam.mesh (X, Y, Z) Plot the mesh defined by X, Y, and Z

cam.showpose (T) | Show the camera at specified pose

cam.clf Clear the current camera view

cam.hold Hold the current camera view, future calls to plot add to the
camera view

cam.rpy(r, p, y) Set the camera transform to specified roll-pitch-yaw angles

cam.name Property: name of camera

cam.Tcam Property: default camera transform (read and write)

Specific camera classes: Table (2) lists the option parameters that
the constructor of each camera type accepts. possess special choices that
are explained in the web documentation. The standard central camera
specifications when building cameras are 1024x1024, 8mm focal length, 10
square pixels. Unless explicitly specified, the principal point is assumed to be
at the center of the image. "Robotics, Vision, and Control: Basic Algorithms

in MATLAB" by Peter Corke.

Option Description

'name’, name The name of the camera which is displayed in the window's title bar

(‘resolution’, npix | The dimensions of the image. npix is a scalar for a square image or
a 2-vector

'centre’, pp The coordinate of the principal point

'pixel', rho The dimensions of the pixel. rho is a scalar for a square pixel or a
2-vector

'noise’, sigma The standard-deviation of Gaussian noise added to the image-
plane coordinates

'pose’, T The default pose of the camera. Default is as shown in Fig. 11.2

'image’, im Set camera image-plane dimensions according to the image

dimensions and display the image
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authority to keep the car in its lane and avoid collisions, while the human
operator is only responsible for steering. "Robotics, Vision, and Control:
Fundamental Algorithms in MATLAB" by Peter Corke The location of the
camera's center of mass is a problem caused by external factors, namely the
position of the camera.

Determining the intrinsic and extrinsic properties of a camera with
respect to a world coordinate system is called camera calibration. The set of
world points on which calibration techniques rely has known relative
coordinates and associated image plane coordinates. Advanced methods
such as Bouguet's Calibration Toolbox for MATLAB® (Bouguet 2010) require
only many images of a planar chessboard target. From this, the intrinsic
parameters (including distortion parameters) and the relative positions of
the chessboard in each image can be computed, as explained in Section
11.2.4. Although they can estimate the distortion model, classical calibration
methods can only be applied to views of the calibration target in three
dimensions. Nevertheless, these methods are easy to understand and serve
as the basis for our discussion in the following sections. "Robotics, Vision,
and Control: Fundamental Algorithms in MATLAB" by Peter Corke Camera
Class: The abstract superclass Camera is the predecessor of the toolbox
camera classes Central Camera, Fisheye Camera, and Spherical Camera. The
public methods of all classes are shown in

Table (1) The behavior of camera views is related to MATLAB® figures
behave similarly. By default, plots and grids redraw the camera's view. If a
camera view does not already exist, it is created. The MATLAB commands clf

and hold correspond to the procedures clf and hold.
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they co-founded Unimation, the first robotics company, in Danbury,
Connecticut. Consolidated acquired the company in 1970. Diesel Corp. (CDC)
developed it into the Condec division. Their first robot was used in a General
Motors die casting plantin New Jersey. In 1968, they licensed their technology
to Kawasaki Heavy Industries, allowing it to produce the country's first
industrial robot. Engelberger ran the company until Westinghouse Electric
acquired it in 1982.

Employees in the company's engineering department volunteered to
help operate the cars. Peter Corke's book Robotics, Vision, and Control: Basic
Algorithms in MATLAB Mobility: We have already mentioned the types of
mobile robots and how they move. This section is about mobility, which is
determined by how far the vehicle moves in space. It can be characterized by
ascalar parameter, called the generalized coordinates of the train. In addition,
the train has a position in configuration space, or C space, specified by this
space CC. For each state in C, the robot can achieve a certain amount of free
motion, which means that it can move in any direction along this space. It is
worth noting that the people on the surface also had a certain advantage in
creating a chart that can be used to travel around Mars, although they only
provided the most general information. In other words, the robot chooses its
own path to the destination after the human tells it where to go. Considering
that the communication is delayed by several minutes, the time difference in
communication is clearly visible. Camera Calibration Some robots are hybrid
controllers, where the control system is shared or exchanged with the human
operator. In tracked hybrids, the control system is shared by the human
operator and the robot. For example, the aircraft pilot can act like an autopilot

and regain control. With shared control, the human operator has the
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crowds and constantly moving parked carts and carts. A Mars rover must
navigate small craters and boulders because it does not have an accurate
local map before setting off. Robotic cars must obey traffic rules, traffic
signals, and road regulations.

The DARPA Grand Challenge showcases examples of these vehicles
(Buehler, lagnemma, and Singh, 2007). The second challenge requires these
robots to work safely in human environments. Hospital delivery robots
operate inside the human body, robotic surgical instruments operate inside
the human body, and robotic cars operate inside the human body. " How do
you define a robot? Not all of the definitions are very useful, yet there are
plenty. This book will use the following definition to guide us: a goal-oriented
machine with sense, plan, and action capabilities. A robot senses its
surroundings and plans its actions based on that information and a
predetermined purpose. The task could involve manipulating an object with
an arm-robot's tool or guiding a mobile robot to a specific spot. For robots,
sensing is essential. Proprioceptive sensors detect the actual condition of
the robot, such as the current drawn by an electric motor or the angle of the
joints on a mobile robot with wheels. Outside-in sensors Calculate the
current status of the world in relation to the robot. For instance, to detect
collisions, it might make use of a robot vacuum cleaner. It could be a compass
that determines the direction of the Earth's magnetic field in relation to the
robot's heading, or it could be a GPS receiver that calculates the distance to
a constellation of satellites. An active sensor could possibly be the
source.1956-1982, Unimation Inc. Devol first met with Joseph Engelberger
in order to secure funding for the development of his animation technology.

He received financial support from Moore, Lanning, and Maxwell. In 1956,
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The use of robots has increased productivity and improved product
quality. Rather than eliminating jobs, it has helped manufacturers in countries
with high labor costs to remain profitable. Many of the products we buy
today are made or operated by robots. Today, these early robots fall under
the category of manufacturing robots, a branch of robotics. Other types
include field robots for outdoor work, humanoid robots that resemble real
people (Figure 1.4), and service robots that perform tasks such as household

chores, personal assistance, or medical rehabilitation.

d o

Fig. (1.4 a & b): Non-terrestrial mobile robots. a) SeaBed Autonomous Underwater
Vehicle (AUV) operated by the Australian Centre for Field Robotics (Photo: Roger T.
Hanlon), b) Global Hawk Unmanned Aerial Vehicle (UAV) - (Photo courtesy of NASA)

A factory robot is typically a small work cell manipulator in the form of
a fixed arm that performs repetitive tasks. Parts are systematically fed to the
robot so it can maximize its superior speed and precision. Robotic work
environments should be avoided because their high pace can be dangerous.
Field and service area robots face huge obstacles requiring robots to work
and navigate in complex, crowded, and dynamic environments, arequirement

that is required of delivery robots in hospitals that must move between
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first robot patent was filed by George C. Devol in 1954 and granted in 1961.
The device was a robotic arm with a gripper attached to a track and its
movements recorded by a camera. It was designed as a magnet stored on a
rotating drum. The first robotics company, Unimation, was founded in 1956
by Devol and Joseph Engelberger. Their first industrial robot, the Unimate
(Figure 1.2), was put into operation in 1961.

DDD‘ iDDD

[\

Fig. (1.2a & b): Universal automation plan view of the machine from Devol’s patent

Devol and Engelberger's original idea of robotic automation has been
realized, and millions of arm robots, such as the one in (Figure 1.3), have
been built and are currently used for a range of tasks, such as: B, welding,

painting, loaders, electronic palletizing, and packaging assembly.

Fig (1.3) Arm robots
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Fig 1.1 b: Programmed mechanism system

The coded pattern to be woven was represented by a series of holes on
a punch card. The device had several features of a modern robot: it could
perform physical tasks and was programmed. The word "robot" first appeared
in the Czech science fiction play "Rossum's Universal Robot" by Karel Capek
in 1921. The word "robot" alludes to an artificial person or robot and comes
from the Czech word for "slave." As in many subsequent robot stories, the
robot uprising in the play ends tragically for humans. Isaac Asimov's Robot
Trilogy deals with ethics and human-machine relations. He was involved in
several novels and short stories published between 1950 and 1985. The
"positronic brain" possessed by these robots is where the "Three Laws of
Robotics" are kept. These stories influenced public perception of robots and
also later novels and films. Also in the mid-20th century, the field of
cybernetics emerged, a name rarely heard today but once an exciting science

at the forefront of understanding life and creating intelligent machines. The
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Introduction

The word “robot” can mean different things to different people. Many
people’s expectations of robots and their capabilities are largely influenced
by science fiction literature and movies. Unfortunately, this common
perception does not reflect the state of robotics practice. But one thing is
certain: robotics will play a major role in the technological landscape of this
century. Items such as vacuum cleaners will soon be among the many smart
devices that will appear in our homes and offices, and the first will be cleaning
robots. Automata like the duck depicted in Vaucanson (Figure 1.1a) fascinated

17th-century Europeans.

Fig 1.1a: Early programmable machines a Vaucanson’s duck (1739).

These robots exhibited behavior that seemed lifelike at the time,
despite their sophistication for the period. Vaucanson then went on to study
the automation of silk weaving, and the duck uses a cam mechanism to
synchronize its movements. Jacquard further developed these ideas and

built a loom that looks like a programmed loom (Fig. 1.1b).
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Abstract

Image processing may be made more accurate and efficient with the
use of optical processing technologies. In order to make better design
judgments earlyinthe package design process, visual packaging art simulation
aims to swiftly develop realistic packaging effects. Conventional simulation
techniques frequently yield findings that are neither realistic or detailed, and
they also take a lot of time and human resources. Optical processing-based
machine vision technology can fully utilize computer vision and image
processing techniques to simulate package designs accurately and efficiently.
This research proposes a foundation for machine vision technologies based
on image optical processing. Real package pictures are captured using high-
resolution cameras during the image collection stage, and during the optical
processing step, algorithms are employed to enhance and reduce noise and
analyze fine details in the images. After that, advanced image processing
techniques are used to accurately extract and analyze the main features of
the design.

Keywords: Computer Vision, Geometric properties, Posture, Motion,

Human visual functions, Visual packaging art design, Machine learning algorithms.
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