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Adjustment Algorithms for the Measured Data of Stereo Vision Methods for
Measuring the Height of Semiconductor Chips

Young-Doo Kim and Tai-Hoon Cho’

School of Computer Engineering, Korea University of Technology and Education

ABSTRACT

Lots of 2D vision algorithms have been applied for inspection. However, these 2D vision algorithms have limitation
in inspection applications which require 3D information data such as the height of semiconductor chips. Stereo vision is
a well known method to measure the distance from the camera to the object to be measured. But it is difficult to apply
for inspection directly because of its measurement error. In this paper, we propose two adjustment methods to reduce
the error of the measured height data for stereo vision. The weight value based model is used to minimize the mean squared
error. The average value based model is used with simple concept to reduce the measured error. The effect of these
algorithms has been proved through the experiments which measure the height of semiconductor chips.

Key Words : stereo vision, 3D vision, inspection, data adjustment, mean squared error
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Fig. 1. Stereo vision system of the two rectified cameras.
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Fig. 2. Relation between camera coordinate and reference
coordinate.
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Fig. 3. (a) Stereo vision system (b) Adjustment model for
measured data.
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Fig. 4. Stereo vision system.

Fig. 5. Calibration plate.

Table 1. Camera parameters of the two rectified cameras.
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W(1.0)7 [0.8906
w(125)| |0.9140
w(1.5) | |0.9250
w(2.0) | 10.9501

Y(K) = W(X(k)X(k), W(h)=0.0571h+0.8378 (15)

¥(k) = 0.9467X(K)—0.0279 (16)
ZHFEY AI=E B4 A8 4 17 (18)
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Table 2. RMS error of the measured height of the gauge
block and RMS error adjusted by eq. (15), (16).
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N I L

(k9] mm) RMS 24| pMs 9.4}
1.00 0.1232 0.0182 0.0364
125 0.1180 0.0123 0.0196
1.50 0.1220 0.0157 0.0110
2.00 0.1054 0.0247 0.0360

(a) ()

(c)

Fig. 6. (a) height 1.26 mm chip, (b) height 1.38 mm chip,
2.3 mm chip.
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Table 3. Height measurement results of the semiconductor

chips.
Eigds 3 RMS 23} |4t 22H(%)
1.26 1.380 0.121 14.97
1.38 1.477 0.098 10.86
2.30 2.394 0.097 6.60

Table 4. Adjustment results using eq. (15).

%k 3 & RMS 23} |24t 22H(%)
1.26 1.265 0.020 6.10
1.38 1362 0.020 3.44
2.30 2334 0.049 458

Table 5. Adjustment results using eq. (16).

%k 3 RMS 23} |24t 22H(%)
1.26 1.278 0.025 6.63
1.38 1370 0.016 2.94
2.30 2.239 0.064 5.96
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