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Developing an Evaluation System for Certifying the Robot-Friendliness of Buildings

through Focus Group Interviews and the Analytic Hierarchy Process

Ol'ﬂ-%* . 1_'|'6|-_|'D|_|** . Ol_E_A_I*** . gnl_lg**** . _E_%_:L***** . ?:]I?:I}-g******

Lee, Kwanyong - Gu, Hanmin - Lee, Yoonseo - Jung, Minseung - Yoon, Dongkeun - Kim, Kabsung

Abstract

With rapid advancements taking place in the Fourth Industrial Revolution, human-robot
interactions have been garnering increasing attention. Robots are being actively adopted in
building systems and facilities. In this study, we developed robot-friendly building certification
indicators. Because these indicators were being developed for the first time, we focused only on
commercial buildings. We conducted exploratory research using methodologies such as focus
group interviews and the analytic hierarchy process. First, the concept of the robot-friendly
building was defined through focus group interviews, and the requirements were categorized by
the appropriateness of operating facilities and systems and the appropriateness of architectural
and robot operating systems and networks. Next, the relative importance of the evaluation items
(23 items in total) was calculated using the analytic hierarchy process. Their average score of the
marks was 4.4, and the minimum and maximum were 2.0 and 11.3, respectively. This study is
significant because we collected the basic data necessary to develop a one-of-its-kind evaluation
system for certifying the robot-friendliness of buildings using scientific methods.
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Interactions, Focus Group Interview (FGI), Analytic Hierarchy Process (AHP)
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Table 1. Scope of Robot-Friendly Building
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Table 2. Procedure for Using the AHP

Step Description
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Table 3. Levels of Robot-Friendliness of Building 42 282 X5l A=E 2 WH &
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Table 6. Scoring Table of Requisites and Evaluation Items for the Certifying Robot-Friendliness of

Building
Category Requisites Evaluation Items Required | Marks
The range of location recognition for robot mobility in an o 6
architectural environment
Facility Support Maintaining gaps and installing handrails in an architectural Optional 3
for robot activity environment to prevent robot falls and collisions
Blocking the factors that interfere with robot traffic O 6
Securing temporary space to support robot service Optional 3
Slope of the robot-accessible passageway O 4
Appropriate Passage entrance for robot O 4
ness of Facility Support Floor finish for robot mobility O 4
operating i
facilities and for robot mobility Guidance for hazardous areas of robot mobility O 4
systems Securing convenience for mobile robots in an architectural .
. Optional 2
environment
Operational plan Organization and initiative of robot-friendly building Optional | 3.3
for robot
utilization Total area of robot mobility @) 7.7
Effective width of travel path considering cross-traffic between o 4
. humans and robots
Facilities for
scalability Establishing additional facilities for utilizing loT and sensor | Optional 2
Pre-planning and facility for construction of the facility O 4
Robot's Installing blind spot detectors and sensors to prevent robot
. g ol pot ae r. . f prevent r Optional 5.7
architectural collisions
environment
CO””‘?' function Establishing an elevator system for interacting with robots O 11.3
and interface
Continuity of wireless communication application and o 56
Appropriate | Network system connection in robot mobility space '
for controlling the - . "
ness of , 9 Establishing a closed robot environment network for facility .
architectural robot's Optional | 2.8
. management
and robot architectural - . _ : :
operating environment High-speed network msﬂtallatlonl for sharing real-time bulk o 56
systems and information
networks Establishing an access security system for space separation | Optional 2.6
Preventing infringement and tracking of personal privacy in o 55
Robot safety the architectural environment '
system Built a closed-network security system Optional 2.6
Built an environmental control system for robots in an o 26
emergency '
Total 100.0
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BE Appendices

Appendix 1. Participants of Focus Group Interview

O ti
CCUP? Io.n / . The Number of
Organization Division .
participants
Type
Department of
urban
engineering / 4
environmental
engineering
Department of
architecture
engineering / 2
Professor / civil
Academia engineering
Department of
mechanical 1
engineering
Department of
artificial 1
intelligence
Subtotal 8
Research team 2
Architecture
Office Worker / team 2
Industry
Robot team 4
Subtotal 8
Total 16
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Appendix 2. Participants of Analytic Hierarchy

Process

Occupation /
Organization

Type

Division

The Number of
participants

Professor /
Academia

Department of
urban
engineering /
environmental
engineering

Department of
architecture
engineering /
civil
engineering

Department of
mechanical
engineering

Department of
electrical and
electronic
engineering

Department of
artificial
intelligence

Subtotal

10

Researcher /
Institute

Korea Institute
of Robotics and
Technology
Convergence

Korea Institute
for Robot
Industry
Advancement

Subtotal

Office Worker /
Industry

Robot team

Subtotal

Total

14






