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Visitor-artwork network analysis using object detection with e
image-retrieval technique

Sukjoo Hong, Taeha Yi, Joosun Yum, Ji-Hyun Lee

Graduste School of Culture Technology, KAIST, Dasjeon 34141, Republic of Korea

ARTICLE INFO ABSTRACT

Keywaords: Recent musewm exhibitdons are becoming a means by which to satsfy visitor demands. In order o provide
Visitor studies visior-centric exhibitions, artwork must be analyzed based on the behavlor of visitors, and not merely according
Object d”“_’mm 1o museum professionals” podnts of view. This sudy aims to analyze the relationship between museum visitors
:ﬁim and artwork via a nerwork analysis based on wisitor behavior using object detection techniques. Cameras

Network anahsis installed in & museum recorded visitors, and an object detector with a content-based image-retrieval technique
) racked visitors from the videos. The durations spent with different artworks were measured, and the data was
converted into a bipartite graph. The relationships betwesn different amwork types were analyzed with a visitor-
centered artwork network. Based on the visitors™ behavior, significant artworks were ldentified and the artwork
network was compared o the arrangement of the museum. The eadency of edges in the arpwork network was
also examined consldering visitors™ preferences for artworks. The method used here makes it possible o collect
quantitarive data, with the resulis poszibly used ac a basis and for reference when analyzing arowork bn a visinos-
centered approach.
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Using Mixed Reality (MR) to Improve On-Site Design
Experience in Community Planning

Yuze Dan !, Zhenjiang Shen >*{, Yiyun Zhu 3 and Ling Huang *

check for

updates
Citation: Dan, Y; Shen, Z.; Zhu, Y;
Huang, L. Using Mixed Reality (MRE)
to Improve On-Site Design
Experience in Community Planning.
Appl. Sci. 2021, 11, 3071, https:/ /
doi.org /10.3390/app11073071

Division of Environmental Design, Kanazawa University, Kanazawa 920-1192, Japan; danyuze@outlook.com
Fujian Science & Technology Innovation Laboratory, Fuzhou 350108, China

School of Smart Health, Chongging College of Electronic Engineering, Chongging 401331, China;
yyund1@163.com

School of Architecture and Urban planning, Chongging University, Chongging 400030, China;
hwawal025@vip.163.com

*  Correspondence: shenzhe@se kanazawa-u.acjp; Tel.: +86-076-234-4650

Abstract: In recent years, designing in existing environments has been consistently emphasized in
community planning. However, practicing such on-site design is not easy for designers, because
the current technical conditions do not allow virtual design objects into real environments for 3D
visualization and interaction. Thus, designers’ intuitive design perceptions, accurate design judg-
ments, and convenient design decisions are hardly supported. This paper explores the possibilities of
using mixed reality (MR) technology to improve designers’ on-site design experiences in commu-
nity planning. For this, we introduced an MR design support system (MR-DSS) for the interactive
on-site 3D visualization of virtual design objects. With the MR-DSS, we performed a design ex-
periment with sixteen participants in a typical on-site design scene of community planning. The
results showed that the MR technology could provide designers with intuitive design perceptions,
accurate design judgments, and convenient design decisions, thus effectively improving their on-site
design experiences.

Keywords: MR-DSS; on-site design intuitiveness; on-site design accuracy; on-site design convenience;
community planning

FAEAZEARERRE (BWINEY | Z=BE, liyungin@ncu.edu.cn 31

Introduction

Materials and Methods

Results and Analysis

Discussion and Conclusions

# 8 K F

NanChang University

ILE

LAB

Intelligent Urban
Collective
Environment Lab



B 1SChfsrs

UL~ 2

journal homepage: www.alsevier.comflocate/buildenwy

Contents lists available at Sciencelvirect

Building and Environment

Optimizing the evaluation of building envelope design for thermal K.
performance using a BIM-based overall thermal transfer value calculation %<

Worawan Natephra®, Nobuyoshi Yabuki, Tomohiro Fukuda
Division of Sustainable Energy ond Emvironmenmal Engineering, Graduate School of Enpineering, Osaoka University, Yomodaoka 2-1, Swire, S65-0871, Osaka, Jopan

ARTICLE INFO

Keywords:

Building envelope

Building informaticn medeling (BIM)
Overall thermal transfer valee (OTTV)
Thermal/physical properties

BIM database

Visual programming interface

ABSTRACT

The thermal performance of building envelopes has a profound effect on maintaining indoor environmental
conditions and is critical in obtaining an energy-efficient design. Choosging appropriate building envelope ma-
terials is one of the most effective ways 1o manage heat flows, prevent excessive building energy consumption,
and maintain a comfortable temperature for occupants. The OTTV standards are popularly used worldwide for
asweging the rate of heat trander through building envelopes. However, manual caleulation methods for OTTV
are involved functions with various variables and coefficients that need 1o be considered. Furthermore, come
puling multiple funclions using manual calculation method can be lime-consuming and human error Gm be
oocurred throughout the completion of the calculation process. Accessdng materials' thermal properties from BIM
potentially reduce the time required o derive coefficients for the OTTV measrement. Therefore, this research
presents a BIM-lused approsch 1o provide an automatic ase=sment of the OTTVE of building envelopes. This
dudy proposes integrating BIM and a developed visual seripling o automatically extract thermal and physical
properties from the BIM database for supporting thermal transler value caleulation. The applicability of the
propoged sydem is validated in a BIM model of an office building. The propoed system poovides a valuable
decision support system for designers 1o select an appropriate envelope material 1o achieve an optimum OTTV
for oplimizing energy-efficient building design. This study proposes integrating BIM and a developed visual
scripling Lo aulomatically extract thermal and physical properties from the BIM database, and provide a real-
time thermal ransfer value caleulation.
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Bl 3 Abstract and Keywords

« Abstract includes the six aspects:
1. What is the problem being addressed?
2. What is the research question being asked?

3. What is the methodology being used to answer the stated research
guestion?

4. What are the results obtained?
5. What is the meaning and importance of these results?

6. What are the directions for follow-up research?
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Measuring visual walkability perception using panoramic street view

images, virtual reality, and deep learning
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« Abstract includes the six aspects. 1£(0): XEiFEEE EAMBY?

ABSTRACT

Measuring perceptions of visual walkability in urban streets and exploring the associations between the visual
features of the street built environment that make walking attractive to humans are both theoretically and
practically important. Previous studies have used either environmental audits and subjective evaluations that
have limitations in terms of cost, time, and measurement scale, or computer-aided audits based on natural street
view images (SVIs) but with gaps in real perception. In this study, a virtual reality panoramic image-based deep
learning framework is proposed for measuring visual walkability perception (VWP) and then quantifying and
visualizing the contributing visual features. A VWP classification deep multitask learning (VWPCL) model was
first developed and trained on human ratings of panoramic SVIs in virtual reality to predict VWP in six cate-
gories. Second, a regression model was used to determine the degree of correlation of various objects with one of
the six VWP categories based on semantic segmentation. Furthermore, an interpretable deep learning model was
used to assist in identifying and visualizing elements that contribute to VWP. The experiment validated the
accuracy of the VWPCL model for predicting VWP. The results represent a further step in understanding the
interplay of VWP and street-level semantics and features.
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ABSTRACT

Measuring perceptions of visual walkability in urban streets and exploring the associations between the visual
features of the street built environment that make walking attractive to humans are both theoretically and
practically important. Previous studies have used either environmental audits and subjective evaluations that
have limitations in terms of cost, time, and measurement scale, or computer-aided audits based on natural street
view images (SVIs) but with gaps in real perception. In this study, a virtual reality panoramic image-based deep
learning framework is proposed for measuring Visum perception (VWP) and then quantifying and
visualizing the contributing visual features. A VWP classification deep multitask learning (VWPCL) model was
first developed and trained on human ratings of panoramic SVIs in virtual reality to predict VWP in six cate-

gories. Second, a regression model was used to determine the degree of correlation of various objects with one of
the six VWP categories based on semantic segmentation. Furthermore, an interpretable deep learning model was
used to assist in identifying and visualizing elements that contribute to VWP. The experiment validated the
accuracy of the VWPCL model for predicting VWP. The results represent a further step in understanding the

interplay of VWP and street-level semantics and features.
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« Abstract includes the six aspects:
1. What is the problem being addressed?
2. What is the research question being asked?

3. What is the methodology being used to answer the stated research
guestion?

4. What are the results obtained?
5. What is the meaning and importance of these results?

6. What are the directions for follow-up research?
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