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Nighttime Visual Localization and Error
Analysis for Indoor Mobile Robot based

on Cross-Ratio

Student : Yu-Ting Chiu Advisor : Dr. Jen-Hui Chuang

Institute of Computer Science and Engineering

National Chiao Tung Uniyersity

ABSTRACT:

In this thesis, we propose an efficient way of analyzing.localization error for
systems which use cross-ratio for mobile robot localization,, We'first inspect the linear
nature of localization error due to small 1D inaccuracy.in image feature measurements.
Properties of the localization etror due to two dimensional errors of reference image
points are then investigated. Such an analysis will be useful for one to choose point
features in stereo images to establish the probabilistically most accurate localization
system based on cross-ratio. Moreover, we also proposed an efficient way to analyze
localization errors considering multiple noisy image points. Such an approach will be

very helpful in practice for the development of a reliable localization system.
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£3-1 p#dp G R NT REGEEL

poded A Lz % WEAX FALY | [p#E A ERLE FEX FLY
(tile) (tile) (cm) (cm) (tile) (tile) (cm) (cm)
(0, 4) (-0.1082, 4.6689) | 43272 26.7568 (-1,4)  |(-1.01590, 3.6778)| 0.6360 12.8880
(0, 5) (-0.1598, 5.0485) | 6.3912  1.9420 (-1,5) | (-1.0820,4.4898) | 3.2819 20.4064
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% 3-2

EH A S BT Rk

po#s iR Lg% A X | FAY L
(tile) (tile) (cm) (cm)
(-1,6) | (-1.1583, 5.5337) 6.3320| 18.6520| [ M5, M7, Mg, My)
(-1,7) |(-1.1482, 6.3217) 5.9280( 27.1320| [Ms, M7, Mg, My]
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() = 5 By R s
BB AR E L S SRSl 2R XY g sy
(tile) (tile) L\
(-1,6) | (-1:0934, 6.,0124)] . 3.7360 .0.4960| [ Ms, M, My, M)
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