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Automatic measurment for an object’ s position and attitude via tracking
planar regions

Hui Bingwei, Wen Gongjian, Zhao Zhuxin, Zhong Jinrong
ATR Key Laboratory, National University of Defense Technology, Changsha 410073, China

Abstract: An automatic method for the measurement of an object’ s position and attitude in an image sequence is pro-
posed. First, a 2D template of an object’ s planar region is reconstructed with brightness and the real geometry size, by
using the homographies and measurement results from the previous frame image ; second, with different position and attitude
parameters, the template is projected onto the image plane through the imaging formulations. When the template’ s projec-
tion matches the object region of the current frame properly, the position and attitude parameters are considered to be the
measurement results in the current frame image. An optimization model is built and solved to achieve the measurement for
the object’ s position and attitude. The experiments show that the method can measure the position and attitude of an object
involving a typical planar region automatically from image sequences.

Key words: image sequence; optimization model; position and attitude measurement; object tracking
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Fig.1  Flow chart of tracking planar object for measurement
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Fig.2 The cube that is used in the simulated experiment
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Table 1 Simulated data of cube’s attitudes and positions

W% «/(°) B/ y/(°) X,/m  Y,/m Z/m
1 33.0 155.0 -55.0 0.20 0.20 14.60
4 40.0 170.0 -50.0 0.16 0.18 14.70
7 42.0 175.0 -46.0 0.17 0.16 14.80
10 46.0 185.0 -42.0 0.07 0.06 15.20
13 50.00 190.0 -40.0 0.02 0.04 15.20
16 55.00 205.0 -33.0 0.00 0.00 15.00
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Fig.3 Simulated image frames 1,4,7,10,13,16 of the cube
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Fig.4 Recovery of the planar template of the tracking region
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4) AN — it P 15 rp B A o ) P T AR A
I 2 719 B 759 % 24 iy ot 1 45 kA 7 B B 0 6, O 3
B H AR T DX 5
AW E IR 4) BIERAE H 275 EHR 52 5 JF
K BREZIN A5 2R 5 0 BUEMR RO BEE (HHEAT LA LI 3
UESRVE R IERR T, insk 2 o,
x2 UAKBHRUESHRENELER
Table 2 Measurement results of cube’s

attitudes and positions

e o/(°) B/ y/(°) X,/m Y,/m Z/m
1 32.7 155.3 -55.0 0.20 0.20 14.72

4 40.1 169.9 -50.5 0.17 0.18 14.77

7 41.9 175.3 -46.9 0.18 0.16 14.88

10 46.1 185.4 -43.0 0.08 0.06 15.35

13 49.6 190.3 -41.5 0.04 0.04 15.36

16 54.4 205.6 -34.1 0.01 -0.01 15.07

XTHER 1 53R 2 AIAUA SCAY IR R 25 1
Py FLv e A AR w0, A R iR 22 /N T 0. 69
PrE MR ZE T 0.02 m, ZEEREHT AL
I IE R M, E B AR S TR B B A
H R
3.2 LiUEHERIE

SR IS MG S —F T HARTEA [FL
BSRCT — 7 5 EE ;SR 5 53 50 R F A S
D7 AL GE i T ) S0 O v o A T I A 5
UESVE I S , B SE R R AR

1) % e feff FH B B AR L 1E AT 5 8005 8 (B 2 45
RN 3 PR, A& E AR R B, T ST TR Y
PE5 34 o0 W A5 265 1E I i 45 51 ) AR PL AR 19 43
HEA 1000 x 750 pixels, $& AR HL A 2 B3y & E
HO;

3 BEBVIASHIIE

Table 3 Camera intrinsic parameters

/pixel
24 ZHUH
f 1024. 84
f 1024.56
%o 491.56
¥o 382.42

2)f—Fm WAL HARE T 3 e & L, FH
b i BRI 1% A AR 2E AT 40 8%, I e i 5
ATk AR T FAR AL S8 RN S B 5

(a) 51t (b) 4t

(c) &7 (d) 2101

(e) H513Mi () 5516/

El5 Szl H bR
Fig.5 Real image frames 1,4,7,10,13,16 of a plane

3) B4 A4 AT, AT PNP J5 5345 R
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Fig.6  Control points that are used in

the conventional method
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17 %
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S

2.5
0O x My 27,
2.0
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AAFRZE /mm

B 7 AR SCT7 8 51 07 0 N 25 R 2 0 2
Fig.7 Absolute differences of measurement results that are

obtained by our method and conventional method
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