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Algorithm 1: Externalcamerainstallation decision flow
Output: "ExtCameraList’: the external cameras settings and numbers

"Objects"is an array of the work objects

"Procedure"is a list of the wurkrrocedure

“VisuaIEfficiencE“ is the work efticiency depends on the visual environment
"InitExtCameralList" is an array of the ExternalCamerasin the initial state
"NearestCamera"is an ExternalCamera nearest the BackhoeCamera
"CameraRange"is camera's field of view

"OpTime" is the operating time caused by the manual handling of the external

camera.
// rangeSearch(X,Y,Z): Finds all the X points that are within distance Z of the Y.
// kNNSearch(X,Y): Find the closest pointin X to Y.

BEGIN
SET Objects TO visibility (complete | partial | hidden )
n < number of Objects
FORi=1=nDO
IF ol_?jects[i] IS NOT visible(complete) THEN
Eﬁl%”?hjects[i] TO hasExternalCamera(nearestPointOfBackhoe)
ENDFOR
WHILE InitExtCameraList IS NOT empty DO
NearestCamera < InitExtCameraList.nearest(BackhoeCamera)
Cameralist — rangeSearch(InitExtCameraList, NearestCamera, CameraRange)
IFFgaRn]er?List N[g)(;l' CONTAIN visible (hidden) THEN
i= n

aot — Procedure.amountOfOperatingTime(CameraList[i])
ADD Cameralist i].EfficiencyéExtemalCamera) *aot TO ExEf
ADD CameralList/[i BackhoeCamera) * aot TO BKEf

ENDFOR

IF BKEf > (EXEf + OpTime ) THEN . . i

E/'\\‘III))E)FExtCamera List TO kNNSearch(CameraList, CameraList.median)

ELSE
Eﬁ%li)FExtCameraList TOkNNSearch(CameraList, CameraList.median)

REMOVE CameralList FROM InitExtCameraList
CLEAR CameralList
DWHILE

EN|
END

.Efficiency!
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REMOTE CONTROLLED CONSTRUCTION EQUIPMENT BY USING HIGH-
RESOLUTION STEREOSCOPIC 3D IMAGES

Sadanori ITO, Yuichi SAKANO, Kenichi FUJINO and Hiroshi ANDO

In recovery and reconstruction after disaster, Unmanned Construction System (UCS) is used for the
purpose of ensuring safety of operators. Reduction in the work efficiency of the UCS has become a major
issue. Part of the cause could be the low spatial resolution and lack of depth information in the video the
operators watch. In the present study, we compared the efficiency of the performance of the task similar
to the work done in the disaster recovery site of Mt. Unzen under the proposed image environment with
that currently used there. The proposed environment consisted of stereoscopic 3D video of uncompressed
4K resolution (3840%2160 pixels) for each eye presented on a large display while the current environment
was 2D compressed video of low resolution taken by multiple cameras presented on multiple small dis-
plays. The proposed environment improved work efficiency by 23-35% compared with the current one.
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