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Abstract: This paper presents a method of landmark recognition in indoor environments using a neural-network
for an autonomous mobile robot. In order to adapt to image deformation of a landmark resulted from
variations of view-points and distances, a multi-labeled template matching(MLTM) method and a
dynamic area search method(DASM) are proposed. The MLTM is used for matching an image
template with deformed real images and the DASM is proposed to detect correct feature points among
incorrect feature points. Finally a feed-forward neural-network using back-propagation algorithm is
adopted for recognizing the landmark.
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Fig. 1. Shapes of landmarks
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Fig. 2. Feature points of landmarks

2-2. 533

i
W

dortZo g S FEE AT A2 FHozM ofx
(edge)FE-& 424 ¥rlel dig nR3ke] 713 & @& Adds)
22 M o XE %38 Sobel Operators A& [3] A3
Ao EAstE A=etaed gk olnAle (¥ 3)e] YEhe
upel Ao FEFE Asera gy A9 EAFELS (0¥ Do)
2ol ZAx; Ao W] wakM Aol o2 A BolA "o
olgidt EAAHES (4 D€ BrIEFE AHgste 719 dEd
o Aur ol 2lsle] 9lAlElE ﬁ—or Weras BeE A5y A
W3l T Wentz9 o= REule]l RBolw ALFo] whatA
Hatol thEA HeolA =Hol wiAel qiF HAAFIE WE
ol SFH FFol oYk olejg FAAMES A A
2 AFoAes MLTMBRE Algtate] AL&3shict.

Mifl= 2 2 ek s fi+ i+ 1

MU, jl: GAHE Q)M oA
(kDellAe] g T4

ZE (i+kj+Dol A o] omz] =4

gk F3t

flirk,j+1):

a9 3 AAL FF

Fig. 3. extraction of edge

% 4 AR} Ao wiz M=ovizie] ¥y

Fig. 4. distortion with cistance and angle

307



- Multi-Labeled Template Matching (MLTM)
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Fig 5. angle variation with view-point
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Fig. 6. example of multi-labeled template
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Fig. 7. Dynamic search area with 3-levels
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