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Abstract : In this paper. cne color camera system with optical components is presented to get the three dimensicnal
measurement of human motion. To find the coordinates of an ohject with stereo vision system. two different sight rays of an
object are required. Usually, those are acquired with two cameras except staticnary 3-D objects. Twe cameras are synchronized
to get the images at the same time. In this paper. two different sight rays of an object are created with mirrors and color
filters. They are superimposed with a beam splitter and projected onto a coler CCD arrays. Eventually, two different color
sight rays are projected onte cne color CCD arrays, The colors of cach sight rays are selected among the red, green and blue
based on their intensitics of the acguired image. In this experiment, blue and green colors have the higher intensities than
the red. The image is captured and stored in 24 bitplanes. 8bits for each color. To extract the ohjects from the background,
optimal global thresholding levels arc decided after analysing the histogram of the blue and green images. respectively. As the
result of the global thresholding of biue and green images, binary images arc generated. While scanning the binary images,
ohjects are stored in memory. Noise is filtered out by checking the area of ohjects. The centers of gravity of objects in binary
images are considered as the intersection points of sight rays. from the objects onto the image planes. The intersection point
of two sight rays from the same object becomes the position of the chiect in space. The 3-D coordinates of targets on the spine
are measured with the developed system. Further developments of the system are also described, which are intended to extend
its application areas.
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Fig. 1. Schematic diagram of the position measurement
of an object in space with two cameras
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Fig 2. Schernatic diagram of the proposed optical svstem
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Fig 3. Finding a sight ray with calibration planes
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Fig. 4. Intersection point between two sight rays
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Table 1. Measurement data and errors of the calibration points of a calibration plane at 80mm
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ciibration . . . . . .
- actual coordinates measured coordinates X axis error | vy axis error | z axis error distance error
poin
0 (0.0, 0.0, 80.0 (0.14, -0.06, 81.26) 0.14 0.06 1.26 1.27
1 (-79.2. 130.6. 80.0; {-78.99, 13052, 79.75) 0.21 0.08 0.25 0.34
2 (-79.2, -1306, 80.0) | (-79.03, -130.40, 82.24) 0.17 0.20 2.24 2.26
3 (79.2, 130.6, 80.0) (79.24, 130,51, 82.08) 0.04 0.09 2.08 2.08
4 (79.2, -130.6. 80.0) (79.07. -130.33, 83.05) 013 027 3.05 307
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Fig. 8. Binary images of standing and extension position
a) Green binary image of standing position

b) Blue binary image of standing position

¢) Green binary image of extension position

d) Blue binary image of extension position
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