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Abstract

In this paper, we present a method for the detection and recognition of rectangular markers from a
camera image. It converts the camera image to a binary image and extracts contours of objects in the
binary image. After that, it approximates the contours to a list of line segments. It finds rectangular
markers by using geometrical features which are extracted from the approximated line segments. It
normalizes the shape of extracted markers into exact squares by using the warping technique. It
extracts feature vectors from marker image by using principal component analysis. It then calculates
the distance between feature vector of input marker image and those of standard markers. Finally, it
recognizes the marker by using minimum distance method. Experimental results show that the
proposed method achieves 98% recognition rate at maximum for 50 markers and execution speed of

11.1 frames/sec for images which contains eleven markers.

» Keyword : Marker Detection(0}# Z%), Marker Recognition(BIH 214)), Principal Component
Analysis(FHE =4)
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Table 2. Recognition results

= B2 wEio] zolof mE oE

F 11012013 4018060 70}80]90
10 | 50 | 86|98 |98 |98|98
20 {100 | 91|97 |98 |99 |99 |98 |98|98]|98
30 | 150 {93.3]92.7{95.3|95.3|96.7| 96 | 96 | 96 |95.3
40 | 200 {92.5(93.6|95.5] 96 |96.5|97.5\975] 97 | 97
50 | 250 |93.2| 96 | 96 |95.6|96.4|97.6{97.6| 98 |97.6

3

54 He2Re 948 59¥ o= sled, we 4t
2070Q) el ) 7iA £ wEle] A7)d] tisle] B
| 93 el v 9ol (a¥ 18)d vehdt
TFeM veht %ol 53 HHe 277} 2eS 59
¥ 939 Ax AR BojRle), ol2FY 54 ¥
Ble] 277} SRSk @odd 94E FHe B8 ¥
A Ha a0 wet ANER oA He e g F
At



106 ®E AFEHREE FHIE(2006. 9.)

N=60 N=90
fal
N=210 N=250 A

2| 18, S2HE 37| Noil e 52 g4
Fig 18. Recovered images with different size of feature
vector, N
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Fig 19. Multiple marker detection
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Table 3. Execution time for marker detection
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