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Abstract: With the development of the application of compui€iyvi 1n the field of marine fisheries, fish image retrieval
has played a huge role in fishery resource survey and fish behavior is. It is found that the background information of fish

images can greatly interfere with fish image retrieval, and the fisbimage retrieval results only using color, texture, shape and

other characteristics of fish images are not accurate he lack of spatial position information. To solve the above

problems, a novel fish image retrieval algorithm hage SVG (Hue, Saturation, Value, Gray) four-channel and spatial
pyramid was proposed. Firstly, a visual salienc s extracted to separate the foreground and the background, thereby
reducing the interference of the image backgro on the retrieval. Then, in order to contain certain spatial position
information, the fish image was converted into an HSVG four-channel map, and on this basis, the theory of spatial pyramid
was used to segment the image and extract the SURF ( Speed Up Robust Feature) . Finally, the search results were obtained.
In order to verify the effectiveness of the proposed algorithm, the recall and precision of the algorithm were compared with
classic HSVG algorithm and saliency block algorithm on QUT fish_data dataset and DLOU_{ish_data dataset. Compared with
traditional HSVG algorithm, the precision on two datasets is increased at most by 12% and 5%, and the recall is increased at
most by 7% and 22%, respectively. Compared with saliency block algorithm, the precision on two datasets is increased at
most by 15% and 5%, and the recall is increased at most by 36% and 22%, respectively. So, the proposed algorithm is
effective and can improve the retrieval results significantly.
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Fig. 1 Flow chart of fish image retrieval algorithm
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1. Image normalization preprocessing;

1.1  Normalization preprocessing;

1.2 Denoising preprocessing;

1.3 Saliency detection;

2. Utilize spatial pyramid to segment the images into 3 blocks;

3. Color space conversion( RGB — > HSVG);

3.1 RGB convert HSV;

3.2  Histogram equalization for H channels;

3.3 Rebuild image structure HSVG.

4. Extract SURF features for each image: Parallel Computation use 4
CPU to process 4 channel of image respectively;

5. Feature matching between images;

6. Merging the scores of four channels;

7.  Sort score and output the resulis
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Tab. 1 Performance comparison of three methods on QUT_fish_data
HSVG BEESR ASCH B

BER —pw mom  amE te% ARE #A%
5 0.95 0.35 0.92 0.25 0.98 0.40

10 0.82 0.52 0.75 0.30 0.90 0.51
15 0.76 0.60 0.65 0.32 0.87 0.62
20 0.72 0.62 0.70 0.35 0.83 0.65
25 0.67 0.67 0.64 0.38 0.79 0.74

MR LRI 4 FLLE ), T ASCE LA QUT fish_
data $iE4E EAMER ARG T HSVC Bk B E W0k
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Fig. 4 P-R curves comparison of three algorithms on
QUT_fish_data dataset
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Fig. 5 P-R curves comparison of three algorithms on DLOU_fish_data
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Tab. 2 Performance comparison of three methods on DLOU_fish_data
KR HSVG BEWIMR A

B feR AR A e fER AeX

5 0.13 0.40 0.17 0.40 0.22 0.62

10 0.09 0.50 0.12 0.55 0.15 0.68

15 0.08 0.61 0.10 0.61 0.11 0.70

20 0.08 0.65 0.09 0.70 0.08 0.72

25 0.07 0.75 0.08 0.70 0.09 0.82
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