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Development of Certification Model of Robot-Friendly Environment for
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Abstract

A robot-friendly building certification system was established in 2022 to accommodate the
growing number of service robots introduced into buildings. However, this system primarily
targeted office buildings, with limitations in applying other functional architectures. To address this
problem, we developed a certification model of a robot-friendly environment to extend the
existing system to apartment complexes. Using focus group interviews and the analytic hierarchy
process, we established 28 evaluating items categorized as (a) architecture and facility design, (b)
networks and systems, (c) building operations management, and (d) support for robot activity and
other services. These indicators were weighted based on their relative importance within and
between categories, resulting in scores ranging from 1 to 18 points and a total of 176 points.
According to evaluations with the 28 items, each apartment complex could be graded as “best,
“excellent,” or “general” based on its total achieved scores. This study is significant, as we present
the world's first certification model of a robot-friendly environment for apartment complexes that
considers human-robot interactions.
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Focus Group Interview, Analytic Hierarchy Process
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Research process

Table 1. Review of related certifications

!

Developing certification model

Conduct analytic hierarchy process based on survey

Weight adjustment and balancing score

Figure 1. Flow chart of research process
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Table 2. Spatial division of Certification of Robot-
Friendly Environment for apartment complexes

Table 3. Robot services in robot-friendly apart-
ment complexes

Indoor
Outdoor
Public Private
Community Individual Parks, trails,
center dwelling unit parking lots
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Table 4. Participants of focus group interview

‘ o Number of
Occupation Disciplines -
participants
Urban
engineering /
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architecture
engineering
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researcher engineering
Information and 5
communications
Computer 1
science
Subtotal 1
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Industry worker Network ’
/ service Architecture / 3
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Table 5. Participants of analytic hierarchy process

Occupation / L Number of
. Disciplines L
organization participants
Urban

engineering / 3
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Professor / engineering /
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engineering
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Items of Certification of Robot-Friendly Environment for apartment complexes

Sector | | Category

Common sector 1. Architecture and facility design

12 evaluating terms

5 additional terms 2. Networks and systems

Apartment complex sector 3. Building operations management

3 evaluating terms

8 additional terms 4. Support for robot activity and other services

Figure 2. Overview of items of Certification of Robot-Friendly Environment for apartment complexes
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Table 6. Consistency index in analytic hierarchy
process survey

ID Consistency index
1 0.01*
2 0.15*
3 0.20*
4 0.04*
5 0.12*
6 0.24
7 0.05*
8 0.07*
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Table 7. Rating table of evaluation terms of certification of robot-friendly environment for apart-

ment complexes

Sector Category Items Evaluating terms | Marks
Indoor valid width O 17
Entrance / access @) 9
Entrance / exit O 16
Elevator O 9
Architecture and
facility design Slope © S
Floor finishing O 7
Sensor installation O 4
Handrail Additional 1
Common
sector Robot standby space Additional 1
(130 Points] Positioning information support O 8
Networks and Wireless network coverage O 18
systems
Network speed O 8
Robot passage guidance O 5
Buildi .
uilding operations Emergency reaction system Additional 3
management
On-site operation plan Additional 4
Support for robot E/V support for robots O 10
activity and other
services Autonomous driving / parking Additional 1
Outdoor valid width O 1
Architecture and Outdoor robot standby space Additional 3
facility design Road driving environment Additional 6
Underground (parking lot) driving environment Additional 4
Apartment Networks and VPN Additional 4
complex systems Network security Additional 7
sector
[46 Points] Outdoor robot traffic notification O 2
Building operations Information security O 4
management
Building maintenance Additional 2
Support for robot Robot delivery support facility Additional 2
activity and other
services Call service for individual house Additional 1
Total 176
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Appendix 1. Questionnaire for analytic hierarchy process (in Korean)
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Appendix 1 (continued)
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Appendix 1 (continued)
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