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Terrain Exploration Using a Mobile Robot with Stereo Cameras
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Abstract

In this paper, new exploration mobile robot is presented. This mobile robot, called Robhaz-6W, is able to
overcome hazardous terrains, recognize three dimensional terrain information and generate a path toward the
destination by itself. We develop the passive four bar linkage mechanism adoptable to such terrain without
any active control and the real time stereo vision system for obstacle avoidance, a remote control and a path
planning method. And the geometrical information is transmitted to the operator in the remote site via
wireless LAN equipment. And finally, experimental results for the passive mechanism, the real time stereo
vision system, the path planning are reported, which show the versatility of the proposed mobile robot system

to carry out some tasks.
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2.1 Robhaz-6W

. AFtofl 4] = Robhaz-6W (Robot for hazardous —
6 Wheel)S ol 7]7HE AES T3]
Robhaz-6W o] o]& 7|7"%= 4 4 B3 722 T
Aol Hojglth 28rR 1 AFEE A AFg
of &S st FHslEz A L A ol

7Fsstth

Robhaz-6W & &4, 4 4 o3, 74 3 F-&o
2 FAo] Hodu FEEE 50watt o HE 9}
160:1 o] kR4 7]o(Harmonic Gean)® A%
Wheel-in Motor 2 o] Foj& Ut} 18a 4 4 &
AF= 1 AFEE 7HAH 3 719 viH HaE o

Astal 9lom, EA o= Robahz-6W & #|of&taL
YAA ¢}t F41S 3= SBC(Single Board Computer),
e e Y izz 4o o3ty Robhaz-6W
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Table 1 Part-List of Rohaz-6W

K-

Vendor Specification
Motor Maxon Motor 50W Flat Motor
Motor Amplifier Maxon Motor 50V/5A
Encoder USDigital 500 pulse
Harmonic Gear Harmonic Drive 160:1
CAN Modulke AD Link CAN 2.0

Table 2 Design Values of Robhaz-6W

Parameters Values
Ly (mm) 455
L, (mm) 50
L (mm) 160
L4 (mm) 110
Ls (mm) 40
Dimensions(mm) Le (mm) 285
L7 (mm) 440
Lg (mm) 10
Lo (mm) 12
Lio (mm) 40
R (mm) 60
Robot Body(kg) 10
Wheels and 20
Mass(Kg) ' -Batterié-s(kg) 3
Total 36
Ly
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Fig. 1 Design of Robhaz-6W

2.2 Stereo Vision System
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Table 2 Part List of a Stereo Camera System

Part Vendor Type
CCD Camera Panasonic | Wide Dynamic Range
Auto Lens Panasonic | Auto Iris /= 4.5mm
Frame Grabber Matrox pcl04+/ NTSC

450mm
|

254mm

303mm 1832mm Ty

Captured
Area

610mm
2452mm

Fig. 2 The Schematic Diagram of Robhaz-6W V\;Ith
Stereo Cameras
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2.3 Full System
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(a) 1st Rectified Left Image (b) 1st Rectified Right Image

(c) 2nd Rectified Left Image

(d) 2nd Rectified Right Image
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(e) 3D Reconstructed Terrain at the 1st position

(f) 3D Reconstructed Terrain at the 2nd position
Fig. 5 3D Terrain Reconstruction
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(a) 3D Terrain Registration
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(b) ICP Error vs. Iteration in the ICP Process

Fig. 6 ICP Registration n
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Fig. 8 Path Planning
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(a) Path planning for 1st test terrain
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(a) Path planning for 2st test terrain
Fig. 9 Path Planning Simulation
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