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ABSTRACT

In a Hough transform that is a representative algorithm for the straight line detection, a great number of edge pixels
generated from noisy or complex images cause enormous amount of computation and pseudo straight lines. This paper
proposes a two step straight line detection algorithm to improve the conventional Hough transform. In the first step, the
proposed algorithm divides an image into non-overlapping blocks and detects the information related to the straight line
of the edge pixels in the block using a principal component analysis (PCA). In the second step, it detects the straight
lines by performing the Hough transform limited slope area to the pixels associated with the straight line. Simulation
results show that the proposed algorithm reduces average of p computation by 94.6% and prevents the pseudo straight
lines although some additional computation is needed.
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Fig. 2 Hough transform
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Fig. 4 Mode decision
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Fig. 5 Straight line detection using PCA
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Table. 1 Allowable 6 range in modes
mode 152, 3 4,5
0 6,—5:0,+5 0,-10:6,+10

(a) Im1 (b) Im2
Fig. 6 Images for experiment

(c) Im3
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Fig. 7 Edge images
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Fig. 8 Edge images for the proposed algorithm
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Table. 2 Valid pixels for hough transform
mode | 0 1 2 3 4 5 total
N.blk | 860 | 85 | 91 0 17 | 11 1064
- Co.HT | 132 [1255|1501| O | 268 | 210 | 3366
PrHT | 0 [1255|1501| O | 214 | 154 | 3124
Vi% | 132 | 0 0 0 54 | 56 | 242/7.2
N.blk | 533 | 56 | 93 | 15 | 267 | 200 | 1064
- Co.HT | 932 | 817 | 1238 | 343 2339|4012 | 9681
PrHT | O | 817 |1238| 221 |1721| 885 | 4882
VI% [ 932 0 0 | 122 | 618 | 3127 |4799/49.5
N.blk | 734 | 85 | 37 | 43 | 64 | 101 1064
1m3 Co.HT | 169 |1237| 550 |1377|1156|3225| 7714
PrHT | 0 |[1237| 550 |1252] 869 |1050| 4958
V% | 169 | 0 0 | 125 | 287 |2175|2756/35.7
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(c) Pr HT2
Fig. 9 Detected lines
Table. 3 Detected lines
Line Co.HT Pr.HT1 Pr.HT2
# p | 6 |voting| p | O |voting| p | 6 |voting
1 444 190 | 181 | 444 |90 | 165 | 444 |90 | 162
2 | -82 [165| 169 | 296 |89 | 155 | 296 |89 | 150
3 |324| 5| 167 | -82 |165| 151 | -82 [165] 132
4 129689 | 155 | 278 |26| 107 | 84 |130] 99
5 [ 278 |56| 144 | 84 |130| 105 | 278 |56 | 98
6 [313 5| 130 | 283 | 6| 101 | 96 [129] 94
7 291 56| 119 [291 |56| 100 | 291 | 56| 91
8 320 (89| 119 | 96 |129| 100 | 219 |88 | 89
9 | 84 [130] 115 [324 |5 | 94 |283| 6| 83
10 | 96 |129] 112 | 313 | 5| 93 [313 |5 | 86
11 | 283 | 6| 106 | 219 |88 | 92 | 180 (88| 75
12 | 251 | 88| 104 | 180 |88 | 80 |243 (88| 74
13 | 66 |129] 97 |*543|91| 78 |316 (89| 74
14 | 219 |88 | 96 |243 |88 | 77 |532 (91| 70
324 | 5| 69
543 |91 | 69
66 |128| 66
*329(189 | 55
284 |90 | 55
*109| 87| 53
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Table. 4 Computation of p

Rho computation relative computation

Co.HT | Pr.HTI | Pr.HT2 | Co.HT | Pr.HT1 | Pr.HT2
Iml| 605880 | 562320 | 38143 100 92.8 6.29
Im2|1742580| 878760 | 79762 100 50.4 4.58
Im3|1388520|1156860| 73706 100 833 5.31

Table. 5 Computation of PCA

PCA/image PCA/edge block PCA/pixel
Iml 281 1.377 0.0606
Im2 1784 3.359 0.0548
Im3 1114 3.375 0.1444
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