SPECIAL REPORTS
Oy FOTEHDEEREY AT L

High-Speed Computer Vision System for Robots
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Visual information is important for robots working in complicated environments such as homes or offices.  Conventional vision
systems have used a National Television System Committee (NTSC) video image sequence that is standardized for watching image
sequences. However, the NTSC video image sequence, whose frame rate is 30 frames per second, is insufficient for recognizing fast-
moving objects such as swift gestures or abrupt intruders.

Toshiba has developed an active camera system that is capable of tracking a fast-moving object by using an image sequence with a
high frame rate of 1,000 frames per second. This system achieves outstanding tracking performance even in ordinary home and office
environments.
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External appearance of active camera system
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Block diagram of visual servo system
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Typical example of tracking fast-moving object

ATVILBLR — F % 40 LCHi{g L v 2> (PC) (Intel® @Y
Xeon™ "2 24 GHz x 2, Linux ™) IC AL, BHWEKD
HELOLE  BEF—4% 1ms TEIEH BT 5, ZAH M
PC (Pentium® ¥ I 933 MHz, ART-Linux ?)1&, 2057—%
EIH AR -FRETZEL, BRI EHEE N RT
DWAEHFINIH D XAy - FIV MO T —F 2 5 5,

U EDX) BT, EREWETH > 72— KR EN
BRBZIC BT 5 EAEBEHWIRO %2 7B L7z, Jl
M EB Z B3 IR T, — MR E 74 ANBEICB W
T, MM (VL&) R QCQAPEITFEIRNVTDA) 7B
LTWaBHITH %,

BET UYL

1,000 7L — A /s v o BT 21T - 12 h, #6
B2 1 ms W20, — R BNERECIOEEAR
ERD, BEoli WM L2 HE 5620 TE RV (HE),

30

AE % B

(640 X 480 EIF 500 7L—L/s) B
BH

(ZRFTHD ZBAER)
112|3(4(3 1
2147187442
3|7 [12[13p2l 73
4|8|13[15[13[8 | 4
3|7(12]13]|12| 7|3
214718742
1{2(3[4[3]2]1

HAEHR
(320 X 240 E% 500 TL—L/s)

4. SREEDCHDERNIE — 22 RFHGE 2 EEICLTY 7
VT MICELEM AL, SEELEER LTV 5, FEE L
B (5 E) 3 WER LR >T W 5,

Image processing for high-sensitivity image acquisition
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Flow of tracking algorithm for each frame
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Temporally evaluated optical flow
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Results of tracking fast-moving object
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Results of tracking flying object
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