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Obstacle Avoidance of Indoor Mobile Robot using RGB-D
Image Intensity
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Abstract

It is possible to improve the obstacle avoidance capability by training and recognizing the obstacles
which is in certain indoor environment. We propose the technique that use underlying intensity value along
with intensity map from RGB-D image which is derived from stereo vision Kinect sensor and recognize an
obstacle within constant distance. We test and experiment the accuracy and execution time of the pattern
recognition algorithms like PCA, ICA, LDA, SVM to show the recognition possibility of it. From the
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comparison experiment between RGB-D data and intensity data, RGB-D data got 4.2% better accuracy rate

than intensity data but intensity data got 29% and 31% faster than RGB-D in terms of training time and
intensity data got 70% and 33% faster than RGB-D in terms of testing time for LDA and SVM,
respectively. So, LDA, SVM have good accuracy and better training/testing time to use for obstacle

avoidance based on intensity dataset of mobile robot.
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(a) RGB, (b) RGB-D, (c) The Line of Row Intensity, (d)
The Row Intensity Graph, (e) The Line of Column
Intensity, (f) The Column Intensity Graph
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Fig. 2. The Intensity Plot of RGB-D Image
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Fig. 3. (a) RGB-D, (b) The Row Intensity Plot, (c) The Column Intensity Plot
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Fig. 4. The Map for the Intensity Values of a Obstacle
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3.2 ICA(Independent Component Analysis)
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- Resolution: 640 x 480

- Frame Rate: 30 fps

- Sensing Range: 1.2 ~ 3.5m

- Field of View: Horizontal: 57°, Vertical: 43°
*Number of Cameras: IR: 2, RGB: 1

- Intel(R) Core(TM) i7, 3.4GHz

Microsof
t Kinect

CRX10 Mobile Robot

c[:192 X 192X 79.5 (L X WX H)
- Atmega128, Atmega838

- 2E{ : DC Geared motor/ 30:1 / 12VDC
- 0[EHE 1 MAX. Tm/s
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