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The Estimation of the Transform Parameters Using the Pattern Matching
with 2D Images

Taik Dong Cho*, Ho Young Lee” and Sang Min Yang™"

ABSTRACT

The determination of camera position and orientation from known correspondences of 3D reference points and their

images is known as pose estimation in computer vision or space resection in photogrammetry. This paper discusses

estimation of transform parameters using the pattern matching method with 2D images only. In general, the 3D reference
points or lines are needed to find out the 3D transform parameters, but this method is applied without the 3D reference
points or lines. It uses only two images to find out the transform parameters between two image. The algorithm is

simulated using Visual C++ on Windows 98.

Key Words : Pattern matching (1% §3), Point matching (¥ ©3), Transform parameters (HEHK),

Pose estimation (AFA] 5=4)

714y m = noise level

&= uniformly distributed noise with zero mean
p(uv,w)= point coordinate in 3D space

g(x,y) = point coordinate in image plane 1. M2

S = scale factor

vy = element of rotation matrix 2 A A 3 A FHEl dsHE HE
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Fig. 1 The basic principle of the perspective projection
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Fig. 2 Image deformation by rotation : (a) camera image
before transformation, (b) projection image on
plane after transformation and (c) camera image
after transformation
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1. case a>0 & B>0,

estimate o,B,y and calculate distance error e,
2. case a<0 & B<0,

estimate o,B,y and calculate distance error e;
3. case 0>0 & B<0,

estimate o,B,y and calculate distance error e
4. case a<0 & >0,

estimate o,y and calculate distance error e,
5. find out minimum error e
6. determine the o & f rotation direction

Fig. 3 The algorithm to determine rotation direction
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Fig. 4 The camera images for experiment; (a) first pattern image, (b) transformed image of first pattern
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Fig. 6 RMS error according to noise level: (a) with 5 points, (b) with 6 points, (¢) with 7 points, (d) with 8 points, ()
with 9 points, and (f) with 10 points

Table 1 RMS error of transform parameter according to noise level and points

No 4 7 10
m 0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0

o | 0074 | 0.159 | 0.292 | 0.430 | 0.569 | 0.077 | 0211 | 0.382 | 0.542 | 0.690 | 0.070 | 0.089 | 0.148 | 0.251 | 0.424

R B | 0.060 { 0.110 | 0.194 [ 0.283 | 0.373 | 0.042 | 0.132 | 0.238 | 0.334 | 0.420 | 0.045 | 0.065 | 0.121 | 0.216 | 0.368
M y | 0.066 | 0.120 { 0.210 | 0.306 | 0.403 | 0.063 | 0.067 | 0.079 | 0.096 | 0.115 | 0.043 | 0.047 | 0.056 | 0.070 | 0.086
S t, | 0042 | 0.088 | 0.161 | 0.236 | 0.312 | 0.041 | 0.073 [ 0.119 | 0.163 | 0203 | 0.019 | 0.028 | 0.052 | 0.090 | 0.156
error | ¢ | 0.029 | 0.093 | 0.179 | 0.267 | 0.355 ] 0.050 | 0.116 | 0.216 | 0.322 | 0.436 | 0.023 | 0.035 | 0.064 | 0.113 | 0.195
t, ] 0481 [ 1.422 [ 2.752 | 4.102 { 5453 | 0556 | 1.086 | 1.954 | 2.864 | 3.787 | 0.345 | 0.641 { 1.214 | 1.962 | 2.971
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