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Impulsing Paradigm Change through Disruptive

B i mEmsE RenE@s

ArlEEMSR 5,0004% (8 fps)
ERR U T2 7UI/‘JE1%& (EB53)
BRKIE : 2 cm/pixel

EieH :2017F78H8H
imasin AT B ERIEA RIS BER{TIE
RATEEEE : 3 km 1F1E (BHRFINRIT)

iS3ES : 60 km/h
<pEE> FATEFRS : 7 min

> REERIEN(CAD, RO-27TLEZENSIHIRINEE
> WrEHET, NER, BEE, BRI, i, T —5ziEM
> T—HOAUT«, RO—MEEN, WMZ—-X(C+pRRI MOz,
> @EF@UZ\EI‘E&&E(Z, BRI DEERNASMNIRDTZ.
(BRI, RITMEHRS, /iRT—4, g, IEBREBESXT L)

16



JUNIEEP SRR E BIRXEFRE

UL’J‘I‘l:“Sf:‘B% R DT — 2R EE )

FER29FETA M BERBLHICE VD TRE SN IZEZE NS,
Structure from Motion (SIM)IZK3R T X{ER . BEEDHE . B
HEDKREDIHETE

ANV IA b




ACSL Survey area and altitude @) mPACT
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IMPACT-TRC 3D Mapping using LIDAR and GNSS




Remote Sound Source Exploration

[Nakadai, TITECH; Kumon, Kumamoto U; Okuno, Waseda U]

Drone with a remote robot-audition Multirotor helicopter with a microphone array
technology to detect/identify human m s
voice under significant noise, which
provides an efficient method to

search survivors in need of help.

@ytechnoloqy.

« Integration of sound source
localization/separation and sound source
identification using deep learning techniques

« Embedded acoustic signal processing systemf
(Embedded HARK) A |

& Robust wide-range 3D localization ; pre————

A L 16ch Microphone-array with an
FIRRERAWEEDORE . : ; o R o embedded audio signal processing
I8 HEE R Th e e = < S S s system (RASP-MX)

® Sound sources on the ground are
localized and displayed on a pointcloud
~ map in realtime (blue dots show the
SRS gosmlons_ of targets). _ _
NN ensow_lnformatlon is transmitted via
.~ ToughWireless technology to GCS.
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Disaster Roboti . . w
“atesory | Plant Disaster Prevention Challenge R

World Robot Summit

P \7-.:

@ Missions: Inspecting or maintaining infrastructures based on set standards (e.g. opening/
closing valves, exchanging consumable supplies) and searching for disaster victims. Five
missions:

P1 Daily Inspection & Maintenance

P2 Fault Detection

P3 Diagnosis

P4 Disaster Response: Extinguishing Fire
P5 Disaster Response: Search Victim

@Robots: Any type(crawler, drone, humanoid, legged, snake, etc.)

- Maximum 4 robots per team. Max. 2 robots per mission selected from the 4 robots.
- Maximum 2 robot operators per mission.

- Robot inspection is required before the missions.

- Team Description Paper for the robot system is required before the mission.

@ Mission duration: 20 minutes per mission.

@ 3D CAD data of the plant layout and the configuration of the plant objects was provided.

http://worldrobotsummit.org/en/ 61




P1 - Daily Inspection & Maintenance sz
Resu ItS World Robot Summit

Reading pressure gauges: Successful. UAVs were efficient.
Opening/closing valves: Only one team scored.

Water level reading: Three teams scored.

Many teams only read the meters, and did not challenge

the other tasks.
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P2 - Fault Detection
Res u Its World Robot Summit

Looseness and rust in bolts at pipes = high success rate
Abnormal vibration of pumps = rather high success rate
Abnormal temperature of pipes - high success rate
Point of gas leaks at pipes - low success
02 concentration in tanks 2> measured by UAV
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P3 — Diagnosis
Results

Cracks - UAVs were effective
by close high resolution images

Rust - high success rate, but
not over 75%. High places
were difficult

Void - sound by hammering,
success rate 50-60%

Most teams challenged to only
easy tasks
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