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ABSTRACT

This paper presents a 3D image processing which uses neural networks to combine a 2D vision
camera and a laser slit beam. A laser slit beam from laser source is slitted by a set of cylindrical
lenses and the line image of the slit beam on the object is used to estimate the object parameters. The
neural networks allow to get the 3D image parameters such as the size, the position and the orientation
from the line image without knowing the camera intrinsic parameters.
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Fig. 1 The parameters of the cylinder type
and the box type models.

Fig. 2 Flow chart of the object recognition
system
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Fig. 3 Schematic diagram of the object recognition system.
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Fig. 4

Procedures of the image processing to
calculate input values for the neural
network(cylinder type): (a) scaled image
by 256x240, (b) edge extraction, (c)
object extraction, (d) thinning.

(a) (b)
) (@

(c

Fig. 5 Procedures of the image processing to
calculate input values for the neural
network(box type): (a) scaled image by
256 X240, (b) edge extraction, (c) object

extraction, (d) thinning.



Table 1 Evaluations of the neural network for
cylinder type models.

Data| Actual value | Estimated Value Error
No. | Xc| Ze | d | Xce | Zee | de {Xc—XcE|Zc-Zce|d-de

1 {1100 1145{290| 1104.7|1145.2| 290.7| -4.7 | -02 |-0.7

1100 1129146 1101.8[(1130.4] 1458| -18 | -14 | 0.2

920 | 1185 290{ 919.2 |1184.1{2906| 0.8 09 |-06

1120] 1126{146{ 1122.8[1125.7) 1446 -28 03 | 14

920 | 11721 146| 920.3 |1172.8{145.1| -03 | -08 | 09

|| WN

1020 1162 290} 1021.8|1163.4/ 2896/ -18 | -14 | 04

Table 2 Evaluations of the neural network for
box type models.

Data Actual value Estimated value
XB ZB ] la Ib XBE ZBE g E laE le

Z
S

1150] 1095| 45| 230 245{1165.8] 1093.4| 40.6| 229.9| 244.8

—

1200] 1083| 60| 230 245(1176.5] 1089.7 | 58.8| 230.0} 245.0

1250 1073] 60| 230 245|1199.9| 1082.8| 59.0| 230.0| 245.1

1300{ 1058| 75] 230| 245[1309.7| 1058.0| 75.3| 227.9| 240.0

1150| 1105| 30| 205} 185{1143.4] 1106.1 | 31.8] 2049| 184.8

1200] 1095| 30| 205 185(1199.4] 1092.834.7| 204.9| 184.8

1250| 1081 60] 206 185]1258.7| 1079.8|61.4| 205.0! 185.0

1300( 1070| 15| 205 185(1304.3} 1067.9| 14.1] 205.3| 185.8

[Tl Lo RN [ B L8N - JOVE | )

1350] 10551 45| 205 185{1349.4] 1054.5| 39.9| 204.9| 184.7

Table 3 Errors of the neural network output
for box type models.

Data Error

No. XB_XBE ZB'ZBE g-0 E l.'l.s lb‘le
1 -158 16 44 0.1 0.2
2 235 -6.7 1.2 -0.0 -0.0
3 50.1 -9.8 1.0 -0.0 -0.1
4 -97 0.0 -03 2.1 5.0
5 6.6 -1.1 -18 0.1 0.2
6 06 22 -47 0.1 0.2
7 -87 12 -14 0.0 0.0
8 -43 2.1 0.9 0.3 -0.8
9 0.6 0.5 5.1 0.1 03
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