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Stereo motion analyzing system for object in space

Tu Lifen', Peng Qi', Zhong Sidong®
(1. School of Physics and Electronic Information Engineering, Hubei Engineering University, Xiaogan 432000,
China; 2. School of Electronic Information, Wuhan University, Wuhan 430072, China)

Abstract: According to the problem of spatial location for the moving object, the stereo vision
technique and moving object detection in a single video sequence were combined. A stereo mo-
tion analyzing system was designed to achieve the goal of spatial location. It can expend the ap-
plication range for the moving object detection issue in a single video sequence. According to
the problems in the course of transition from monocular to multi-view, a solution was proposed
based on the hardware. Combined the stereo lens with the high-speed camera, the problems of
chip consistency, camera synchronization and the motion ghost can be overcome. Because the
stereo images come from the one image, the traditional moving object detection method in a
single video sequence can be used directly to obtain motion mask. Two groups of real experi-
ments were taken by the system in full bright daylight conditions, containing free fall and slope
movement. The results show that the system works stably and realizes the stereo motion ana-
lyzing capabilities for object. The absolute location error is less than 0. 01 m at a range of 1 m.
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Fig. 1 Hardware core of stereo motion analyzing system

3D g3k J& Loreo ™ $EAE Y, #1452k Cap 9005,
BRI & — P A7 88 3 S A RO
Bo kA —FER BT AE T, 3D BE Sk AT B 2 A —
FER Bk 2080 2 A8 3k 23 i AR L I A e S kAT
PR AR AE R — A~ CCD #4242 34y,
T2 Bk AN E BA SIS R ML — 3k
BCH A5 2 6] A5 800 D RE I 46 AT A O R — A
CCD & Jr s i LA K Ja 1 1) — Bobe it O H K&
J3 B0 1R SR 4 2 RS 10 ) 25 1

P 2(a) 2 112 =5 183z ) 73 i 2 G830 U Ji
P LT 2(b) 2 Ce) Sy oxt Tt P 2o A X0 o3 1 I AR I
ZEABT . I T ARBLAR U A6 1R 28 70 o
ZeA7 2 W AR IRGL ARG R T BT T —2F
N T RIE R 1 R 9 L AL 21 5 23
Lo Jaa R oy B 1280 {3 X1 024 B 3K,
BT H e 00 52 A AR XS 2r HE R O 640 R X1 024
B=x.

(a) 23 118 By 43 R G0 R A 10 J5LAR 141 1%

(b) 7r B 72 K

(c) 23 BSHIAT IR

B2 #AXRERK
Fig. 2 Sample images



N HYEE 2015.36(2)

BALoF A — Rl B bn s s sh o i R 4

« 179 -

2 WMEFAR

FAPLAR E 1 AR S 6 2 205 45 2 R0 25 [h) A A 119
= ] A T SR AR AR AR AR R B H o B AR T AR
Xt A P A5 A o+ 3 e S A s R R IS A AL X
AN S BB — BLARHUT A5 E 2 80 S A L
R AN (7 B AN AT AR B . A R GE B9 AR E T 15
LEE T AR G bR g RN I R B R B bR E
B SRR AR A AR BT Y 32 R
3 B o o P A E A B IRCZH R e O
HUTRC S A 5 R . AT LB AR OB R A T O Al
ROER B .

3 P 2R FURL AR AR E A RS B ARG L (B
WeAe N S AR A (0, 00 BB oA X AR AR, A
NIETT B Y A AR 1A O IE D5 1A I8 A aT
DU SR A BT A m B9 AR AR (XL, YD o BESE A B e
L E TR OB E Tl B

acoo
1800000
gooo

ac SuEEn .

mEe '
=™
“

(a) B B BE%

L Bl 2 b 5 A Bl 2 AT s R 2, % ELZ T R
N Z Mekr o H A T AR AR RN e B O I T 1A
TS Sl i B O TR Z B S AL il LU
B R PR B B . AR E WL 8 E 2 [z gl o3 A
G0 Kb A sl BDEHEIN BB &R 5t f it 1Y
BCRCEBCR AN 0 R I B9 BRI S B
Bl 14 B 8 R A — Wt 1A 5[] I 9 S 80 3 A
B IC SR IL I b E AR B BT A B Z B fE. &5 &
AN TR B P AR P 45 A B E AR B T T A s ]
AR A s B A B A A 2R A B (XL YL 20 S 5
i T 3k T = A A 3 AR O e — R B
FOORG L AR PR R GE ) B0 i RGO . B e ]
LA P AR G b o 05 0k« 45 53X 26 2 I B A A &

7/EIE|JX

{1 A A a5 23 1) A 2 A A 1 PR B A A s il o
W3 58 ) A B 3D 5 Sk A g AR AL 4L Y R
S SEARILIE R GELE A TR KNP S B

B3 tREBEXEMS

Fig. 3 Calibration components
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Table 1 Stereo camera parameters

28 L(ZEAHL RCEFIHL
7o/ pixel 340. 000 164 225 675 12 340.703 156 167 154 42
o/ pixel 546.810 801 780 528 44 546.468 264 553 031 99
f./pixel —3100.889 681 606 792 7 —3 130.020 840 982 391 3
f./pixel 3119. 280 606 212 459 6 3 131.823 733 363 881 7

4 /m 0.107 622 665 675 039 0.006 290 730 861 631

t,/m 0.111 598 226 222 524 0.115 215 722 875 107

t3/m 2.370 911 381 154 92 2. 369 281 725 595 442

¢/rad —0.072 901 439 053 671 0.089 053 572 023 792
/rad —0.019 510 546 940 336 —0.026 172 121 512 121

«/rad .014 161 534 378 966

.009 792 244 279 391
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Fig. 4 Relations between different positions
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Fig. 5 Ball’s space trajectory
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Table 2 40 values for ¢; by consecutive frames

g AL WHT ¢

0.266 424 0.276 321  0.279 741  0.286 343
0.285 446  0.276 682  0.280 507  0.287 347
0.274 611  0.276 466  0.281 195 0.287 676
0.270 623  0.276 992  0.281 814  0.288 684
0.286 008 0.277 486  0.282 784  0.289 752
0.286 847 0.279 610  0.283 293  0.290 637
0.299 074  0.278 241  0.284 180  0.291 558
0.288 931  0.277 989  0.284 146  0.293 060
0.277 009  0.279 491  0.284 969  0.295 042
0.272 845 0.279 217  0.286 024  0.297 198
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Table 3 Distances measurement results

W42 {E iR H A 7 X 1R 2%
0.077 998  0.080 09 0.08 0. 000 09
0.158 088  0.076 513 0.08  —0.003 487
0.234 601  0.084 857 0.08 0.004 857
0.319 458  0.076 701 0.08  —0.003 299
0.396 159  0.081 578 0.08 0.001 578
0.477 737 0.081 277 0.08 0.001 277
0.559 014  0.087 794 0.08 0.007 794
0.646 808  0.077 363 0.08  —0.002 637
0.724 171  0.078 451 0.08  —0.001 549
0. 802 622 / / /
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