\hsual lo] fqr Disaster

if "a'i?lon |n ASIA

f’j; =]
Ken T. Murata |

National Institute of Information and Communications
Technology (NICT), Japan




Resilient Natural Disaster Mitigation Concept: Cyber-Physical
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Concept of “Visual IoT”

Multi-directional monitoring via
multi-camera network

Real-time image processing, information extraction,
and privacy protection via edge computing

> ()
HpVT protocal
and application

Location-free data transfer
via mobile networks

AR display via extracted
information overlaid on
video and image

Extracted
information

Cloud

Integrated data service on
Mobile network cloud mixed with rich data set

(4G LTE)

Adaptive data transfer
control depending on
objective, immediacy and
network condition




Visual IoT System Configuration
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Visual lIoT Implementation
expansion to Al and large—scale visualization
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Commercial IP camera
ONVIF (profile S) required

Desk-top type
HIKVISION

vas § ®

Barrett type

PTZ (Pan-Tilt-Zoom)
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Chikuma ANZU project: Visual 10T system
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Insect’s Eye: Snowfall Detection (Daytime/Nighttime)

Amenomiya, Chikuma, Nagano (Japan)
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Bird’s eye camera: An application of Visual loT technique

Bird’s eye camera view
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Highly precise PTZ (Pan-Tilt-Zoom) operation

https://www.youtube.com/watch?v=cNCGVany0BQ&feature=youtu.be

Bird’s Eye Camera @Mt. Tukuba
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Highly precise PTZ (Pan-Tilt-Zoom) operation




Date/Time IMA Visual loT
(official)

~ | Volcano Monitoring (remote) 2021-12-20 12:56 X O
~ Sakurajima@Kagoshima 2021:12:2108.05 O

Volcano Monitoring i e &

2021-12-2213:17 X O

2021-12-22 17:37 X QO

2021-12-2417-29 X O

2021-12-28 23-24 O X

2022-01-01 21-05 O X

2022-01-02 11:39 X O

2022-01-04 12:17 X O

2022-01-05 08:48 X O

2022-01-07 01:43 O X

2022-01-18 03:24 O X

2022-01-18 23:24 O X

Daytime

2021/12/22 08:34:58
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olcano Monitoring (in situ): Ebino@Miyazaki, Japan
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Volcano Monitoring (in situ)
Realtime Movie

 EBEVDERE
Ebino, Miyazaki (Japan) |
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Volcano Monitoring (in situ)
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Harmful Animal Monitoring: tapetum detection

C BY-NC 20



Smoke Detection via Visual loT

Kazutaka Kikuta
Ken T. Murata
(NICT)




Smoke events detected by our Visual loT systems

Smoke areas are in general not large in many cases....
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Smoke-prone area detection via optical flow (1/2)

* Optical flow with 125 frames

Edge
Detection

Optical flow




Smoke-prone area detection via optical flow (2/2)

variance

< threshold

darea

Detection!
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STEP1: detection of smoke-prone area in Chikuma city in Japan

|LiJ| .139,mag:1.29,area:498,V:2
r:2. 6 O.mu 1.18,area: 728 V2227

vnr;0.047.man:0.:88,.lre
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STEP2: autonomous zoom-in to smoke area

Detection (—0.038778, 0.808222, 1.0)
Position: (1385, 383)
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ILi]I var:2.173,mag:1.29,area:498,V:228
1.18

r:2.




Energy-harvest visual loT system using 4G/LTE and
Long-distance LoRa communications

Onboard ‘ Solar Power %ﬁh é . < R . : .
Camera AR : "k N b
(Low Power/ , \\““““\\“““\{\\ Al |
Low Quality) 5 )\ N 1% =t
Daily Operation i o stk L M LLTe o] Resaade . .
Switch to Emergency
ol Mode :
Emergency Operatlon [ ] L
iR LTE/4G ;
IP network LoRa
?@ Camera Movie Transfer e v
(High Power/ in real time 2 i
High Quality) ., Y s 9
Al (Dlsaster DeteCtlon) i oooooooooooooooooooo ;
) O — |
Installation of energy-harvest visual 10T system in Asian
country (countries)
Operation of video transfer with solar power, but
without PTZ functions ® Proto-type will be released in Aug 2022.
Real-time movie transfer to NICT B5G testbed to detect ® Two sample device with global SIM module for
disaster Asian countries
Detected information is quickly returned to the country ® Make contact with me if you like...
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Stitching and TDW
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