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Autonomous Visual Navigation of a Mobile Robot

Based on a Human-Guided Experience

Kiyosumi Kidono*, Jun Miura*

and Yoshiaki Shirai*

It is necessary for a robot to have environmental information in order to move autonomously. Although we can

usually give a map to the robot, making such a map is quite a tedious work. So we propose a navigation strategy

which requires the minimum user assistance. In the method, we first guide a mobile robot to a destination. During

this movement, the robot observes the surrounding environment to make a map. Once the map is generated, the

robot computes and follows the shortest path to the destination. To realize this navigation strategy, we develop:

(1) a method of map generation by integrating multiple observation results considering the uncertainties in observa-

tion and motion, and (2) a fast robot localization method which does not use explicit feature correspondence. We

also propose an observation planning for efficient autonomous navigation, which takes advantage of human-guided

experience. Experimental results using a real robot show the feasibility of the proposed strategy.

Key Words: Autonomous navigation, Map generation, Observation planning, Mobile robot, Stereo vision.
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(b) Range image

Fig.1 A sample of calculated range images
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Fig.5 A snapshot of human-guided movement
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Table 1 The comparison of expected uncertainty of the robot
position with and without observation planning.

viewpoint forward planned
view direction | view direction
4 9.24 5.21 (-5.47)
5 4.77 423 (-1.04)
6 1.98 164 (2.04)
7 2.20 175 (2.44)
8 1.14 0665 (-8.49)
9 2.60 113 (-7.08)
10 341 2.87 (-1.89)
11 1.91 140 (0.66)
12 2.18 161 (-9.76)

Table 2 The comparison of estimation result on localization
with and without observation planning.

forward planned
view direction view direction
viewpoint S* S ‘ o ‘ S* S o
4 238.55 | 244.54 | 0.113 || 231.11 | 248.52 | 0.324
5 256.18 | 261.01 | 0.314 || 264.07 | 271.65 | 0.612
6 206.85 | 211.80 | 0.406 || 242.53 | 248.21 | 0.572
7 133.31 | 137.39 | 0.315 || 248.17 | 256.95 | 0.447
8 227.98 | 233.27 | 0.264 || 184.77 | 192.63 | 0.271
9 194.14 | 206.43 | 0.253 || 199.66 | 211.94 | 0.365
10 156.35 | 163.53 | 0.314 || 164.11 | 179.13 | 0.744
11 201.45 | 214.51 | 0.199 || 186.26 | 194.61 | 0.276
12 190.03 | 200.90 | 0.251 || 207.10 | 223.54 | 0.321
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