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Performance Evaluation of Visual Path Following Algorithm
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Abstract: In this paper, we deal with performance evaluation of visual path following using 2D and 3D information. Visual path
follow first teaches driving path by selecting milestone images then follows the same route by comparing the milestone image and
current image. We follow the visual path following algorithm of [8] and [10]. In [8], a robot navigated with 2D image information
only. But in [10], local 3D geometries are reconstructed between the milestone images in order to achieve fast feature prediction
which allows the recovery from tracking failures. Experimental results including diverse indoor cases show performance of each
algorithm.
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Fig. 1. Autonomous navigation using visual path-follow.
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Fig. 3. Result image of navigation (red ‘X’: tracked feature point,
black ‘O’: projected feature point).
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Fig. 4. Characteristics of projected feature point (left: general case,
right: obstacle case).
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Fig. 5. The recovery of feature point that has been lost by obstacle.
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38 6. A3l ARE3H 25 (MobileRobot’s P3-AT).
Fig. 6. Robot used in experiments (MobileRobot’s P3-AT).
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Fig. 7. Result of feature point recovery according to algorithm (left:
[8]’s algorithm, right: [10]’s algorithm red ‘X’: tracked
featured point, black ‘O’: projected feature point, red circle:
obstacle).
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Table 1. The number of loss and recovery of feature point in
experiment 1.

P | S0 | a0 | aEe
1 85 68 80.0
2 16 15 93.7
3 9 8 88.8
4 16 10 62.5
5 37 21 56.7
6 11 11 100
7 42 42 100
8 49 42 85.7
9 9 8 88.9
10 115 102 88.7
11 107 106 99.1
12 109 98 89.9
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Fig. 8. Comparison of running locus in experiment 2 (black line:
teaching phase, dot line: [8], solid line: [10]).
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Table 2. Result of experiment 2.
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PIAT HE oyl | 5 O | o | O
sy alel Il L I
WA [6031,1836]
1 [6358,1841]/327 122 1138 0
2 [6535,1626] /549 121 802 0
3 [6429,1658] /435 94 1093 0
21 4 [6195,1957] /203 143 1023 0
D[ 5 | [61092140]/313 133 1210 0
6 [6479,2013] /481 282 839 0
1 [6445,1788] /416 185 792 151
2D 2 [6616,1563] /645 173 653 176
+| 3 [6547,1700] /533 174 658 128
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D| 5 [6506,1543] /557 135 572 42
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Fig. 9. Comparison of running locus in experiment 3 (black line:
teaching phase, dot line: [8], solid line: [10]).
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Table 3. Result of experiment 3.

A ] 98| 2
P3-AT 3 [xy] |25 24 N
/S’.ﬂ-(mm) Y (mm) 'f'_—/\E](7H) §]—| 7H)
WA [20327,-3100]
1 | [20853,-1966] /1169 72 695 0
2 | [21041,-2658]/796 101 620 0
3 | [20801,-2307] /847 134 856 0
2| 4 | [20935-1434]/1689 95 1154 0
D| 5 | [20405-1722]/1290 631 921 0
6 | [21287,-1083]/2193 222 899 0
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oDl 2 | [21169,-1401]/1815 2 909 254
+| 3 | [21066,-864] /2264 44 731 131
30 4 | [21372,-1030] /2238 91 884 133
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6 | [21345,-2057] /1394 133 1119 147
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