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Forward Obstacle Detection Sensor for Advanced Train Operator Assistance Systems Ensuring Safety
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The movement toward the development and introduction of autonomous train operation systems has accelerated in Japan, due to the labor
shortage related to train operations accompanying the shift to an aging society with fewer children in recent years. From the viewpoint of ensuring
the safety of forward tracks including crossings, the introduction of forward monitoring techniques is becoming essential as a replacement for the
current visual surveillance performed by train operators.

The Toshiba Group has been developing a forward obstacle detection sensor, incorporating image processing techniques to detect obstacles
using images captured by a stereo camera system, as a key element of advanced train operator assistance systems aimed at realizing autonomous
train operations. In order to secure the stability of detection performance in practical environments, we have been conducting a succession of

verification tests and improving the performance of the sensor through analysis of image data collected and accumulated using a prototype unit

installed on actual trains under various conditions.
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Outline of train operator assistance system
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Improvement of visibility through application of image sharpening
technique
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Flow of processes of forward obstacle detection algorithm
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Loading gauge recognition function
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Obstacle discrimination function

“BE RISk EYH Y ELTEHREE TS, M5, A
VORI AEERANCHLLHELT, 20xEE
19 BBl T 2 RIEEME D3 B LI L 72T H 5,

oM EBRE e owT, EHREBEAYERTROD
BEE ML, BIMEVEEYIZE, L—Lib B
OHEMRFNICEEN S RENT EoEREL»/NEL%D,
KRz & DR E O EEME SRR 570, LY O
HERPMME T T2, £/, =503 HEERHI O FEEDMEL
5278, FRICZEYOREEIME T T2, 22T,
BEEHAIBERE IC B VT, KB R CEHIR 2T &E
THILT, /AREEIEL CHEMETHOREEL D, £
7z, EATRMZBEREOREL L -V BEHIZBOLT,
BREHOBREAEICED L — VRS E 2 S0,
YVIORE VT Ot E % EREAL 72,

HiZ, XEYOMHEMACH, SEeBFIAN—LH
BEIRANOBITHBICB O TRLE L2, ERAHCES
R EORERE D EE LT,

NSO A AL DR T, FEEHM TR LBk
BT — 2N L CUIREEATL, MR 2D T2,

33 HER

B AR L 72 BT R AIEE E O FRE %, RI61CRT,
AT LA AT EBRERARLIRIEAR 2S— b L7z = v M
oTED, HEHFO7aY M IREREICHET %,
B, V7oA LEfRicm I CEERTHD, PWEEKD
BRI A ZEZ Te IO RR 2 T AR 77— & & IS U TR 6
MOWREHED T2,

AR O EHREE AR O RERERR X, WO, %, HIR
& & NLIICHIECc & 232 RO BB ARG a L ¢
MEL, BT, EERREET U CERE T cotka niiE
b FT>TE R, RiREELABEOFIRLT®, FHHIC
FBEBROARY, ooV A D OToBRE P 2 E/{EHO

27



e - R

Thb,
¥7z,

B E TR L 256

BT S EY) O EGR B O REfEER L LT, =
CEERARE BT L ORARERE T cL— Vi oa s 2
MEETER T 2B, BN & Ry oS
PLiE7s &2 2 A T R O MEREERR %
ZREEET-oTC0D, RNSRT L%, B4 eilBRpii

6. BRIk LIcAIA IR E DI FH

N AT BRI D — L Ieolca =y b &, BRI O7BY b
HIACRRIE LTz,

Prototype unit temporarily installed on windshield of train
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List of test conditions for evaluation of prototype unit
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Examples of processed images of forward obstacles
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Examples of test results obtained by prototype unit
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