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Concept of the new Minoh Campus

A research hub for studying languages, cultures, and 
societies from around the world.

A Global Campus to Connect Citizens to the World

Introducing Japanese culture through accepting and 
interacting with people from around the world

Serving as a foothold for students, researchers, and 
corporations in advancing global marketing
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A school for the future at Minoh campus

Osaka University Minoh Campus
demonstration field

concentration 
visualizationQuantifying the level of 

communication

Face 
authentication 

attendance 
managementdense detection 

and notification

Mineral
muscle mass
body fat
body water

Health 
management in 

“Arukudake” body composition
“Aruki Shinan”
walking game

joy

safety

individual care

relief

connection
"The Future of People and Space"

Harmonized with the quality of life of diverse individuals
Realization of safe, secure and sustainable school space
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By the 5G air conditioner
Dissemination of information on campus

Outdoor Air Conditioning 
(3F Pilotis)

Human flow analysis and 
heat map visualization

switchless air conditioning

replacement ventilation 
air conditioning

“Mental and Physical Health"

Verification of new campus aimed at improving QOL
Promotion of mental and physical health

Learning with fun

top： iLDi, Osaka Univ.
bottom：Daikin / Di-CHiLD, Osaka Univ.
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ENVIRONMENTAL AND EQUIPMENT DATA
・Power consumption and peak power for each floor and classroom
・Temperature, humidity, wind speed, CO2 concentration, noise, and window opening and 
closing conditions

・Air conditioner operation data and lighting equipment operation data

*All floors are equipped with air conditioners manufactured by Daikin industries.
We have already introduced a ventilation and air conditioning system that can be monitored and controlled.

CO2 sensors (9)
Vertical 1 Point x 9

Temperature and Humidity 
Sensors (33)

Vertical 1 Point x 19
Vertical 2 points x 7

Illuminance sensors (11)
Vertical 1 point x 11 (0.6 m)

Classification of data acquired in the experiment 1

Experiment 1
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handle personal 
information

U
nspecified m

ajority

Do not handle personal 
information

Research theme including 
analysis of someone's behavior
from sensor images and data

(Opt-out * supported)

Research theme including 
questionnaires without personal 

information
in relation to environmental data

*Opt-out support:
We will notice about the acquisition of personal data in advance. Unless the principal disagrees with the provision, such 
consent shall be deemed to have been given. If you disagree, the personal data will be deleted.

Subjects w
ith consent

Classification of data acquired in the experiment 2

Research theme using the 
information that is not 
personally identifiable

Research theme using personal 
information such as behavioral 

analysis and questionnaires
(Face and behavior data, etc.)

(Opt-in Support for Obtaining Identity 
Consent)

Experiment 4Experiment 2

Experiment 3 Experiment 5

Today’s topic



6Example of 3D LiDAR, Thermoimager, and Depth Camera

Depth Camera

thermoimager

Hokuyo Electric
YVT -35 LX-F0

3D LiDAR

Optris Xi 80

Intel RealSense D 455

Livox Avia

Measurement of two-
dimensional temperature 
distribution

Measure Distance Image

Measure Human Flow
Measure 3D Structure
(Point Cloud Data)

[Reference] Camera image with the same field of view

Human flow measurement and temperature distribution measurement are not image information that 
can identify individuals.
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Loose silhouette of a pedestrian 
(point cloud)

Wall floor face

Congestion visualization

3D point cloud from the sensor

real-time data processing

In consideration of personal 
information

Discard 3D point cloud data
Only anonymous crowd 
location information is 
displayed

Measurement of human flow in the entire building and its application

• Install 3D LiDAR sensors in cafeterias, hallways, etc.
• Develop "hitonabi" system for estimating 

congestion by obtaining human location in real time
• Provide users with information such as congestion 

levels of cafeterias and lecture rooms
• Evaluate the prediction of human behavior and 

congestion by machine learning at a wide area level
• Construct a system applicable to various cases such 

as COVID-19 infection prevention and optimization 
of air conditioning.

Experiment 2-1: Utilization of data of unspecified majority without personal information
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Tap an area of the screen to go to the detail screen・image of the visualization screen

Temperature: 30 
degrees

Humidity: 30%
CO2: 1300 ppm

congestion:

Temperature: 
28 °C

Humidity: 30%
CO2: 1000 ppm

congestion:

Temperature: 
27 °C

Humidity: 30%
CO2: 800 ppm

Congestion 
Level:

Temperature: 25 
degrees

Humidity: 40%
CO2: 500 ppm

Congestion Level:

Temperature: 
25 degrees

Humidity: 40%
CO2: 500 ppm

Congestion 
Level:

Temperature: 
30 degrees

Humidity: 30%
CO 21300 ppm

Congestion 
Level:

Temperature: 
27 °C

Humidity: 30%
CO2: 800 ppm

Congestion 
Level:

Temperature: 
27 °C

Humidity: 30%
CO2: 800 ppm

Congestion 
Level:

Temperature: 
27 °C

Humidity: 30%
CO2: 800 ppm

Congestion 
Level:

Workforce
Space

Workforce
Space middle 

lecture 
room

Estimate and visualize environmental information (dense temperature distribution in a 
space) from sensor data (images, thermography, depth of space, temperature, humidity, 
illuminance, sound) obtained from a small number of various sensor devices (multimodal 
sensors) installed in lecture rooms and common space.

Research on environmental information estimation and visualization technology by multimodal sensing

Experiment 2-2: Utilization of data of unspecified majority without personal information
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space for walking
(Carpet)

Partitions
(Prevention of Reflections of 

Others)

computer storage box
Luggage storage for 
experienced person

For shooting walking 
images

Distance sensor
[For general use]
For age and sex 

estimation
distance sensor

DISPLAY

3D rider

Age Estimation by Gait Image Analysis

[General Users] Walking Age Estimation
Results of estimation of certain physical strength age can be confirmed on display in real time.

• Demonstration of age estimation 
technology by gait image analysis

• The estimated walking age (a certain 
physical fitness age) can be used by 
students, faculty, and staff for daily 
health care.

Experiment 2-3: Utilization of data of unspecified majority without personal information



CO2dense alerts
Apps

ventilation 
control

noise window opening

entrance 
and exit
(LiDAR)

Minoo Campus
system

・ventilation 
control

(dense alerts)

Data
Analysis

・CO2 
concentration 
prediction
・ventilation 
control

indoor 
installation

Camera

Daikin Acquisition Information

Information 
acquired by Osaka 
University

■equipment 
configuration image

Crowd alert system demonstration experiment
10

• Develop  crowd alert system that automatically controls ventilation systems by 
detecting predicted Three Cs based on data such as CO2 concentration, number of 
people, position of people, noise, and window opening and closing

• Evaluate the developed system

Experiment 2-4: Utilization of data of unspecified majority without personal information
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1. Human flow sensors are installed in the 
outer tower and space to sense the 
situation of people around the equipment.

2. The operation of the outdoor air 
conditioner is controlled using the 
obtained data.

3. Data such as air conditioning effects are 
collected and analyzed.

Human flow sensors, etc.

Human flow sensors, etc.

outer tower

Activation of activities in outdoor and entrance and required air conditioning environment

Establish a new evaluation method and index for outdoor and semi-outdoor air 
conditioning equipment different from conventional indoor air conditioning.
Explore appropriate IoT/AI technologies to safely and efficiently operate outdoor air 
conditioners.

Experiment 2-4: Utilization of data of unspecified majority without personal information
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・Provide an environment that users (students) can create a service to share in real time the availability of remote 
classes and events

human data

heat map

User Innovation API Platform

Develop a platform that allows students to use the data without personal information

Experiment 2-5: Utilization of data of unspecified majority without personal information



13Experiment 4: Utilization of data of unspecified majority with personal information

3D - LiDAR

Wall

Height: about 2.0 ~ 2.5 m

point cloud data

By developing technology that utilizes not only human flow data but also sensor information (point cloud data), it is possible 
to provide seating conditions for each seat in a cafeteria and anonymous communication activity.

Anonymous understanding of activity of communication among students and
occupancy of cafeteria and free space

Someone is talking.

Someone is sitting.

point cloud data

*Opt-out: We will notice about the 
acquisition of personal data in 
advance and delete the personal data 
of the person who wishes to delete.
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Location Theme Name

entire building Energy management of entire building

6F to 1F Measurement of human flow in the entire building and its application

5F/2F Demonstration of behavioral analysis in "human flow measurement and its
utilization in the entire building"

5F
515 classrooms Visualization system of concentration degree of student in lecture

515 classrooms
Other Attendance management system by face authentication

4F

HALC/ALS

Spatial Control of Indoor Thermal Environment Using Sensor Information

Crowd alert system demonstration experiment

Development and demonstration of highly efficient and comfortable control 
and operation methods for "split type membrane ceiling air conditioning"
Aroma Environment Design of Learning Space Considering Adaptation 
Characteristics of Olfactory Sensory

middle lecture 
room

Development of design guidelines for replacement ventilation and air 
conditioning

Other

Designing spaces to increase learning efficiency in "classrooms of the 
future"
Proof of Concept of Comfortable Environment in Response to Changes in 
Lifestyle in Coronavirus

3F
4F

dining room
shared space
(Partial study 

room)

Research on environmental information estimation and visualization
technology by multimodal sensing

Study of switchless fully automated air conditioning system

User Innovation API Platform/Air Conditioner 5G

3F Piloti Activation of activities in outdoor and entrance and required air conditioning environment

2F Foyer

Health Index Estimation by Gait Image Analysis

Age Estimation by Gait Image Analysis
Demonstration of utilization of personal data in "human flow
measurement and its application throughout buildings"

Experiment themes and experiment sites

Human flow measurement and analysis

Comfortable environments and 
relationships with people

Concentration of learning, attendance 
management, etc.
Research themes conducted only in 
individual classrooms

health and enjoyment

energy management

Di-CHiLD: Daikin Information Science Research Unit
iLDi: Initiative for Life Design Innovation

Contact: iLDi

Contact: iLDi

Contact: Di-ChiLD

Contact: Di-CHILD/iLDi joint

Contact: Di-ChiLD/CSO

Today’s topic
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THE OTHER RESEARCH THEMES
EXPERIMENT 1: RESEARCH WITHOUT USING PERSONAL INFORMATION
EXPERIMENT 3,5: RESEARCH USING INFORMATION OF SUBJECTS WITH CONSENT



16Experiment 1: Utilization of environmental and equipment data

Air conditioning data collection

空調使用状況

運用改善による省エネ試算

お客様の施設の空調機系統別の使用状況は下記になります。

No 系統名 設置場所 8月使用量（kWh）
1 EHP-C24 9F学生居室 3337kWh
2 EHP-C7 3F教授室 2016kWh
3 EHP-C22 8F実験室 1910kWh
4 EHP-C20 7F学生居室 1695kWh
5 EHP-C9 3F学生居室 1634kWh
6 EHP-C23 9F教授室 1542kWh
7 EHP-C16 6F教授室 1027kWh
8 EHP-C18 6F学生居室 585kWh
9 EHP-C19 7F教授室 539kWh
10 EHP-C14 5F学生居室 471kWh
11 EHP-C1 3F学生居室 400kWh
12 EHP-C13 5F教授室 388kWh

No 系統名 設置場所 8月使用量（kWh）
13 EHP-C15 6F教授室 349kWh
14 EHP-C21 8F教授室 343kWh
15 EHP-C17 6F実験室 237kWh
16 EHP-C6 2F大会議室 181kWh
17 EHP-C3 2F研究室 136kWh
18 EHP-C4 2Fセミナー室 76kWh
19 EHP-C2 1F中会議堂室 55kWh
20 EHP-C12 4F学生居室 2kWh
21 EHP-C10 4F教授室 0kWh
22 EHP-C5 2F実験室B 0kWh
23 EHP-C11 4F実験室 0kWh

従量料金削減のご提案 空調機ワーストリスト

空調機の消費電力量と利用時間についてまとめています。
消費電力量の多い部屋から省エネ対策をすることで効率よく省エネができます。

（2020/8/1~31）

従量料金削減のご提案

運用改善のご提案

削減電力 削減金額 ※2 データ期間年間削減効果
※１

温度制限（設定不可）

スケジュール制御による切り忘れ防止

スケジュール制御によって、省エネを図ります。

夜間の切り忘れが発生している可能性があります。夜間に停止信号を送ることで無駄な運転を省きます。
切り忘れ防止制御表記のうち50%が削減可能と想定し試算しています。

6,096kWh ￥79,249/kWh 冷房

※1 本ページに表示している機器以外の削減量も含んでいます。 ※2 単価 ￥13/kWhにて試算

切り忘れ防止 制御中

従量料金削減のご提案

運用改善のご提案

削減電力 削減金額 ※2 データ期間年間削減効果
※１

温度制限（設定不可）

設定温度の上下限管理

設定温度の上下限管理によって、省エネを図ります。

低い設定温度で使用している部屋があります。冷房下限を設定することで冷やしすぎを防ぎます。

2,503kWh ￥32,538/kWh 冷房

※1 本ページに表示している機器以外の削減量も含んでいます。 ※2 単価 ￥13/kWhにて試算

従量料金削減のご提案

0kWh

100kWh

200kWh

300kWh

400kWh

500kWh

600kWh

700kWh

800kWh

当番なし(平日) 当番あり(平日) 当番なし(休日) 当番あり(休日)

省エネ当番比較

省エネチューニングによる電力量削減

省エネ当番（標準コース）による検証結果は下記の通りです。

15.5% 削減

20.8% 削減

※ 8月25日は爆破予告による入場規制ありのため休日扱いとしています。

日付 曜日 平均気温(℃) 運転時間(h) 使用量(kWh) 非制御時(kWh) 全日制御時(kWh)

8月1日 土 28.9 95.8 285.4 360.4 285.4

8月2日 日 29.2 74.0 203.0 256.4 203.0

8月3日 月 29 157.8 626.2 741.3 626.2

8月4日 火 29.6 161.0 515.6 610.4 515.6

8月5日 水 29.8 164.8 517.9 613.1 517.9

8月6日 木 29.5 157.9 525.8 622.5 525.8

8月7日 金 29.8 157.5 595.9 705.5 595.9

8月8日 土 30.2 111.2 270.2 270.2 214.0

8月9日 日 30.9 105.3 255.6 255.6 202.4

8月10日 月 32 139.9 518.9 518.9 438.3

8月11日 火 31.5 179.7 805.0 805.0 680.0

8月12日 水 31.2 117.7 422.6 422.6 357.0

8月13日 木 31.1 143.0 527.1 527.1 445.2

8月14日 金 31.6 156.4 631.7 631.7 533.6

8月15日 土 32.3 137.9 477.6 477.6 378.2

8月16日 日 32.8 124.7 510.5 510.5 404.2

8月17日 月 32.4 216.6 930.9 930.9 786.3

8月18日 火 31.5 234.0 880.3 880.3 743.6

8月19日 水 31.1 193.7 748.0 748.0 631.8

8月20日 木 32 189.4 909.4 909.4 768.2

8月21日 金 31.8 188.8 756.5 756.5 639.0

8月22日 土 29.8 111.0 299.1 377.7 299.1

8月23日 日 30 118.9 363.8 459.4 363.8

8月24日 月 30.6 184.3 737.6 873.2 737.6

8月25日 火 30.6 107.1 301.5 380.7 301.5

8月26日 水 30.9 195.5 767.5 908.6 767.5

8月27日 木 28.7 162.6 552.4 654.0 552.4

8月28日 金 29.3 161.0 583.8 691.1 583.8

8月29日 土 30.4 114.7 340.4 340.4 269.5

8月30日 日 30.7 112.1 347.3 347.3 275.0

8月31日 月 31.1 183.6 715.8 715.8 604.6

合計 16923.3 18302.1 15246.6

日数 平均使用量 平均気温 合計室外機運転時間 平均室外機運転時間/日 削減割合
当番なし(平日) 11 713kWh 31.6℃ 1942.5h 7.7h -
当番あり(平日) 9 603kWh 29.8℃ 1502.4h 7.3h 15.5%
当番なし(休日) 6 367kWh 31.2℃ 705.8h 5.1h -
当番あり(休日) 5 291kWh 29.5℃ 506.8h 4.4h 20.8%

16.7%

0
20,000
40,000
60,000
80,000

100,000
120,000
140,000
160,000
180,000
200,000

省エネ制御前 省エネ制御後

E3棟空調電気使用量
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運用改善による省エネ試算

お客様の施設の空調機運用改善による省エネ試算金額は下記になります。

E3棟 空調運用改善 －従量－

［kWh］

対策別
削減効果

省エネチューニング※1 消し忘れ防止 温度制限

29,088kWh 
(16.7%)

6,096kWh 
(3.5%)

2,503kWh
(1.4%)

※1 冬期も同等の削減効果であると仮定して試算しています。 ※2 単価 ¥13/kWhにて試算

21.6％削減

2018年度 電気使用量
［kWh］

8月計測データの空調使用量が、
2018年度の使用量と同じと仮定。
（省エネ当番非制御時）

E3棟 年間
電気使用量
〔kWh〕

空調
21.6％

従量料金
削減効果

空調年間使用量 削減電力量 削減金額 ※2

174,233kWh 37,687kWh ¥489,927/年

Analysis, formulation of countermeasures, and demonstration

Energy management of the entire building
Target: 20% reduction in primary energy emissions

After the second year
① Remote automatic energy saving setting
② Forgot to turn off setting
③ set temperature limit

Acquisition of detailed data in vacant classrooms

Lend broadcasting equipment to 
students and disseminate 
information globally through 5G

5G in common space (3F)
5G antenna



17Experiment 3: Utilization of data of subjects with consent without personal information

Experiment with questionnaire survey for air conditioning control and service

Observation equipment (mobile)

Switchless control (human detection, pre-cooling, pre-humidity, etc.)
replacement ventilation

membrane ceiling

outdoor space

Private room and private shared space



18Experiment 5: Utilization of data including personal information of subjects with consent

Health Index Estimation by Gait Image Analysis

aroma diffuser
(Flooring)

Improvement of the performance in 
the learning space by using aroma 
diffuser

Provision of information on the 
degree of congestion and 
closeness by identifying the 
location of individuals

communication quantification
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increase learning efficiency
"Class of the Future"

visualization of student 
concentration

By monitoring students' behavior 
during lectures, we aim to improve 
their concentration and 
understanding.

gazeseat 
pressure

facial 
image

Attendance 
management system

Changing lighting, 
room temperature, 
humidity and so on, 
we monitor the the 
subjects by using 
camera and 
wearable sensors.

We evaluate the Possibility of 
Attendance Management by 
Face Authentication

Experiment 5: Utilization of data including personal information of subjects with consent



The data of subjects with consent (opt-out is possible) is provided to the member of a supporting cooporation 
after pseudonymization so that the individuals cannot be identified by using the PLR (Personal Life Records) 
platform developed by the iLDi (Initiative for Life Design Innovation) through the mediation of the consortium of 
datability science.

20

*The structure of the PLR platform 
(provided by a third party of personal 
data) was applied for a basic patent in 
2019.

Research PJ B

personal 
information

personal 
information

personal 
information

Pseudonymized 
information

utilization of 
information

 Identity verification and 
identity management

 Business certification and 
auditing

 data transaction and review

data utilization company

data distributor

individualized
assurance of 
controllability

within the consent of the Principal
third-party provision

Provision of personal data distribution infrastructure

consent control

benefit

benefit

Research PJ A

Research PJ C

data provider Individuals data user

data trader

Consortium of Datability Science

Osaka University Member of a supporting corporation
(Private Enterprises)

PLR Base ISMS Certified

Use image of PLR data provided with consent

*For those who have agreed to the registration, Data distribution will be conducted by informing in advance of 
the purpose of each utilization and obtaining agreement each time, and points will be granted to individuals 
according to the price of data distribution. The points are also linked with the co-op headquarters, and are being 
promoted so that it can be used at the university co-op cafeteria shop, etc.

20
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Data obtained on experimental themes, including personal information, will be safely managed as 
pseudonymized Personal Data (MYPLR) and utilized for new research and product development.

*Response by opt-in agreement each time

(Face images (questionnaires), face images, line of sight, LiDAR data, walking moving images, etc.)

Handling of personal information provided with consent

At iLDi, we propose Personal Life Records (PLR) information, which combines PHR (Personal Health Records) information with various data 
on daily activities such as daily life, workplace/school activities, meals, and sports activities.

No Theme Name Departments and 
staff in charge Location investmen

t period
Unspecifi

ed 
majority?

consenting 
collaborator

data
third-party 
provision

ethics 
review

presence 
or 

absence

Demonstration of behavioral analysis in "human flow measurement 
and its utilization in the entire building"

Graduate School of 
Information Science

and Techonology
Hirozumi Yamaguchi

5F

2021
October ~

〇 × None 〇

Demonstration of utilization of personal data in "human flow 
measurement and its application throughout buildings"

Graduate School of 
Information Science

and Techonology
Hirozumi Yamaguchi

5F × 〇 Yes 〇

Demonstration of utilization of personal data in "human flow 
measurement and its application throughout buildings"

Graduate School of 
Information Science

and Techonology
Hirozumi Yamaguchi

2F × 〇 Yes 〇

Health Index Estimation by Gait Image Analysis
Institute for 

Advanced Co-creation 
Studies

Yasushi Makihara
2F × 〇 Yes 〇

Visualization system of concentration degree of student in 
lecture

Hajime Nagahara, 
DatabilityFrontier 

Organization
5F × 〇 Yes 〇

Attendance management system by face authentication SANKEN
Yasushi Yagi 5F × 〇 Yes 〇

Experimental themes to be provided by the third party
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APPENDIX



231F Human flow sensor installation drawing, installation location

toilet considera
installation by



241F Human Flow Sensor Installation Image



252F Foyer Human Flow Sensor Installation Drawing and Location

Health index estimation theme by walking image analysi

Demonstration 
experiment 5

consenting party
Personal 

information 
available

Demonstration 
experiment 2
unspecified 

majority
No personal 
information

Age and gender estimation theme by walking image anal

toilet considerat
installation by



262F Foyer Human Flow Sensor Installation Image



273F: Installation drawing of cafeteria human flow sensor and thermoimager, installation 

toilet consideration
installation by
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thermoimager

(Di-CHILD installed)

Toilet entrance

3F: Installation drawing of cafeteria human flow sensor and thermoimager, installation 



29Image of 3F cafeteria human flow sensor and thermoimager



303F Pilotis Human Flow Sensor Installation Drawing, Installation Location



31Image of 3F Pilotis Human Flow Sensor

lighting pole
enlarged view



324F Person Flow Sensor/Thermoimager Installation Drawing, Installation Location

(Di-CHILD installed)toilet consideration
installation by
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thermoimager

9 units

DEPTH camera

7 units

(Di-CHILD installed)

Toilet entrance

4F Person Flow Sensor/Thermoimager Installation Drawing, Installation Location



344F Person Flow Sensor/Thermoimager Installation Drawing, Installation Location



35Image of installing 4F person flow sensor and thermo-imager



36Image of installing 4F person flow sensor and thermo-imager



375F Human Flow Sensor/Thermoimager Installation Drawing, Installation Location

511 rooms
of students during lectures
On the centralization 
visualization theme
Planned to be implemented.

Demonstration experiment 5
Consent/Personal 

Information Available

Concentration visualization systemAttendance management sy

toilet consideratio
installation by



38Image of 5F Human Flow Sensor and Thermoimager



39Image of 5F Human Flow Sensor and Thermoimager



406F Person Flow Sensor/Thermoimager Installation Drawing, Installation Location

toilet consideration
installation by



41Image of 6F person flow sensor and thermo-imager
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