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Improved generalized Hough transform using artificial
fish swarm algorithm in target location

Li Zhi, Xie Qiang
College of Computer Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

Abstract: Objective Traditional generalized Hough Transform in translation, rotation, scaling, partial occlusion and oth-
er circumstances, can locate any target, However, the slow positioning speed, the large storage space, the discrete accu-
mulator space, and other problems hinder the usability of this method. Method Therefore, an improved generalized Hough
transform based on a global adaptive artificial fish swarm algorithm is proposed to locate targets more quickly. According to
the polar coordinates of the target shape information a reduced R-Table is established, which removes the gradient informa-
tion to reduce the computational complexity and improve the robustness of the target model. Then we use a reduced R-table
to calculate the value of the candidate target model as an artificial fish fitness value. And the artificial fish uses adaptive vi-
sion and step as well as constantly interaction and coordinate behavior to search the optimal target model parameters in the
continuous multi-dimensional accumulator space heuristically which demarcates the exact location of the target. Result Ex-
perimental results show that, the algorithm requires only a constant level of storage space cost. The speed is improved more
than 90% compared with the generalized Hough Transform algorithm. The algorithm not only greatly reduces the cost of
space and time, but also improves the positioning accuracy of the target. Conclusion We propose a new search strategy in
the accumulator space, which can be more quickly and accurately to locate the target, especially the complex target in
complicated backgrounds.

Key words: generalized Hough transform; reduced R-Table; global adaptive artificial fish swarm algorithm; target location
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%2 GHT 7 GAAFSA-GHT E:%x3Lk ({RE %) TEOUT , TR0 32 RS e S B0 e 7 2 i, GHT
Table 2 GHT and GAAFSA-GHT contrast( only translation) BN AR RS (K 8.’ 9) . IbAh,
n m /s GHT SyLB IR R (R 4) {0 5 #0473
PR E T 395 188 — PARIIE 6 FH LA T REAR. i J2 R TR I EIR A 8
GHT 395 188 7.78 FE 9 Hhil ZeAH X i/ i GHT B33k XF il 2 i b
GAAFSA-GHT 399 188 4.32 PRAGEF RIFFEAR D, B AR B AR A7 i Bsf (8] 4

AP . GAAFSA-GHT SEAAE R0 H b Jo) B it 44
THOL TSR BA R E AL PERE (N T&T 10181 11) .
H TR0 HARAEAE R AR, th X (3) A A 5 0 H
PR RS, B v A A AR B K, e
AR T IF4 HEARAO: H PR R D0 R (ke 4) .

6  GHT Bk (42
Fig. 6  Location result of GHT algorithm

5 A 80 0 0 O ) 125 [ 95 99 4 300 K (o
3),Hi2t (14) (16) T4 . GAAFSA-GHT fh F7¢
VE S5 ) BUIA 5 T o R IR T R el Ak 4 RS GHT FErh R 1 52 (250

ROAZHEL W, MUBEMEES (A7), Fig. 8 Location result of GHT algorithm
i H iy AFSA E\_ﬁﬁ% 1E £ 425 [ };EE% iy #g‘r: llf_;T\ , s under first partial occlusion

[R5 2 ARy .

%3 GHT #0 GAAFSA-GHT &&xfLk
Table 3 GHT and GAAFSA-GHT algorithm contrast

n m 0 A t/s
SCFREN 382 175  -0.17 0.95 —
GHT 392 205 -0.05 0.93 826.90

GAAFSA-GHT 382 173 -0.19 0.93 4.48

K9 GHT Bk iy Jr vk £ 2 5 4521
Fig. 9  Location result of GHT algorithm

under second partial occlusion

&4 GAAFSA-GHT HixFABES T 4 8E
Table 4 GAAFSA algorithm performance

under partial occlusion

m n 0 A t/s

SEPRAE L 240 180 -0.17 0.93 —
K17 GAAFSA-GHT JyikzE fr45 R GHT J 3314 1 239 192 —0.03 0.92 519.28

Fig. 7 Location result of GAAFSA-GHT algorithm GAAFSA-GHT Ja il 1 237 176 —0.27 0.92  8.24

FE PRI PR AR, T ELSCR B gy O IRIEE 2 27207 010 0.9 K%
AU RL: FLARAT— B, FEMRG b sy CAAPSACHTIWAIEID 297 183 016 0.88 9,26

© [ K G BT AR AU A



$19%5 /5548 /2014F4 8

=&, B8 / REAAT SRR Y Hough 3k BIRE

K110 GAAFSA-GHT S3k i JR ifils i 1 € 45 2R
Fig. 10 Location result of GAAFSA-GHT

algorithm under first partial occlusion

BT GAAFSA-GHT 553 i) Jry R 2 5 (o 45 24

Fig. 11 Location result of GAAFSA-GHT

algorithm under second partial occlusion

4 &

FEXHESE)™ X Hough A fifias [F) R E (V8
18 AR )R, SR I 42JR) Bl R T AR S Hough A2
He Bt LR kA R RN A% a5 18], REAS e |
Jiess AR SRR B SR AR AR O T, X H AR
Frivid fesf i) A AR E AL, #EAk, GAAFSA-GHT R ]
i R 32, AT ZO AR B, A UE Bk
AR, T HA e THUTRE S o (HRE XA
FIAR, 75 LR Sk SRR v H br e L PERE , BAR
S RAA Rt — 22 0. AR SCRIEXE TR
1 FARASIN 5 5 (i A BN 2 A S fEL
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