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Figure 4: Detection of surface damage on facades using ChatGPT, highlighted with colored rectangles in multiple

images with some errors (Mishra et al., 2024).

Wiy cblis bl bl ly canl 36 Bhte y (ogias (9 p (e &5 Art-Risk 3.0 5l (haghy S
Sl cd 8 418 b g ol 90 ciliste lwlis S lawgs ] zls 9 (Moreno et al., 2023) w5 sdliwl (S, slals
Lol ool 0 Capabige dlas 25 o o3litnl Slyes sl laziles byl el aslio 1 ghod i cib §) Art-Risk 3.0
it 6 plana Al alisco (cloat ) 1 W puite (] Sit b5l (slarce il bolie gl s o dbats L Layoea
2 55k Dlgi o il el g qalio 51 ealisl i o el (Sim b Slye e g ulidlon (SiSS5 lallas
S8 Elpo b b yo (ppaasiie plo g Ghless 4 cslBlay pydth cplans (il Cegite lio? b agalye (ol 0
S )] Simd e ) cblis ly les oo s dled abo |y ncSg, S 3)lg 1y laodls b a3 e 1y olSel ol
|y Wodls b m o ojle] cilizee laitsd 4 5 48 Lo oo 35 ke (sladSind 5 B dla S, gie 4 Jlows sl ol
S (o Ll ) €l a5 (ogime (Sga (olul cpl Aol s | gols g A8 &)

(s1aSs slmodls (531 52 9 (B JS3) ab odlisl (Zu)b (glales diadbgn (53l (gl (ogime bom I K> gy
(UNI 11182) Syt cslodliul i cslaodls j1 oslizl (Colace et al,, 2024) )5 15T (g5lojls o S sl
(odly (¢yglans Caan) (Kl anals b (g)Kan g ((boline (sla 9,5 4 laosly Jlasl (¢ly) (U-Net) Jao ;I odlizal
Jluod milio 5 (e Mol 5y,b 51 (il [0 @yl ol aSld (e (65500 5 daaie mibio 4y Jladl saimslis
sl IS gl lais (gl JLaiD adlgo )3 By, ol G odls Lais &4 5o e 5l & g b g0 IS STzl 4y



)
%)

Mo ame  amm

a b

S5y b owd sl Sbcwnd) bl sauas Gign il edliil b osds didlw Jasb o J) HLS bl slulS” sloia b S

(Colace et al., 2024) (sl o0 oSt
Figure 5: (a) Original facade of Santa Chiara Church (Nepal), (b) Al-reconstructed model of the facade (damaged areas
highlighted in color)(Colace et al., 2024).
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Figure 6: Using GAN Networks to Predict Damaged Sections of Historical Buildings (Karadag, 2023).
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Table 1: Summary of Findings on Al Applications in Restoration Education Based on Learning Theories
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Comparative analysis of Al and VR in sustainable architecture education,
emphasizing concrete experience and cyclical learning.
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Al-enabled 3D modeling and realistic simulations enhance concrete
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Augmented reality program for hetitage education, focusing on concrete (Lee etal,, 2021) Learning
experience.
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Al as a design tool promotes experimental reflection and active testing.
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Al detects structural damage in historical buildings, linking to concrete
experience and abstract conceptualization.
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Examines Al's role in boosting active learning and prior knowledge integration
based on previous literiture.
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Al tools accelerates design processes while fostering reflective learning.
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Al tools increase social interaction in architectural design.
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Explores Al’s potential for process-focused learning and social interaction.
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Highlights interdisciplinary collaboration (social interaction) via Al.
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“his gba Jlaih el | (Colace et al., 2024)
Al and connection of difference sources for smart facade restoration, Ls,.l)fjol{;;)l
emphasizing connection over memorization. Connectivism
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Digital reconstruction of historical buildings through the integration of 3D
reconstruction and GAN algorithms, emphasizing the components of
“Networking and Communication” and “Flexibility.”
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Cpglie (5 pSob» o« AL
Application of machine learning and the use of a cGAN network, with
attention to the components of “Cognitive Skills” and “Continuous
Learning.”
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Systematic review of the integration of artificial intelligence and the | Waroonkun, 2024)
Internet of Things in cultural heritage preservation, focusing on
“Networking and Communication” and “Technology Facilitation.”
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Connecting to digital networks and facilitating interdisciplinary (McCapra, 2017)
collaboration, highlighting the components of “Digital Collaboration,”
“Technology Facilitation,” “Continuous Learning,” and “Self-directed
Learning.”
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Deep learning for visual inspection of  historical  buildings,
promoting dynamic knowledge and cognitive skills.
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Use of the Art-Risk 3.0 platform for monitoring the preservation and 2023)
restoration of historical buildings, emphasizing “Diverse Resources” and
“Digital Collaboration.”
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Table 2: Analysis of Emphasis on Components of Experiential and Constructivist Learning Theoties in Al
Applications for Restoration Education
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Table 3: Examining the Emphasis on Components of Connectivism Learning Theory in Relation to the
Use of Artificial Intelligence in Restoration Education
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Figure 7: The relationship between the components of each learning theory in relation to the use of artificial
intelligence in restoration education (the components that received more attention are bolded).
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