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Figure 9. Pattern image retrieval results of four methods: a) CH, b) SURF, c) HASH & d) CMPH (proposed).

 
 

9(a) shows the result of using the CH method  based on the statistical characteristics of the image 
colour. Due to the method losing colour spatial distribution information, the image retrieval results 
are very different. Figure 9(b) shows the results of using the SURF operator to retrieve a pattern 
image, which extracts the feature points of the image. Unlike other images, the feature points in the 
pattern image are not many, and most of them are repetitive. Therefore, many unexpected results 
appear in the matching process. Figure 9(c) shows the results of the aHash algorithm. Although this 
method is very simple and the retrieval efficiency is very fast, it is highly susceptible to the mean 
value, which results in the retrieval result  not being accurate.  
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To compare the retrieval effect objectively, each of the 300 images in the PATTERN image 
database is retrieved using the four methods. The average AR, RR and retrieval time (RT) of each 
method is calculated,  shown in Table 2 and Figure 10. 

Table 2. Average AR, RR and retrieval time of four methods. 

Methods 
Average 
AR (%) 

Average 
RR (%) 

Average 
RT (s) 

CH 0.6542 0.4421 0.561 

SURF 0.5076 0.3522 0.598 

HASH 0.6433 0.3833 1.193 

Proposed 0.8530 0.5351 1.563 
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Figure 10. Average AR and RR of different algorithms. 

From Table 2 and Figure 10, it can be seen that the method proposed in this paper has obvious 
advantages over the other three methods either in accuracy  and the retrieval rate . In addition to the 
efective comparison given in Table 2, the time taken for pattern image retrieval is 0.561, 0.598, 
1.193, and 1.563 seconds, respectively, for the four image retrieval methods. Although the average 
retrieval time of the method proposed is more than for the other methods, the retrieval performance 
of the method proposed is better than for the others, and the retrieval time is not too long. The results 
of experiments show that the algorithm proposed is accurate and effective.   

 

5 Conclusion                                

In this paper, an indirect method is proposed to retrieve a yarn-dyed fabric image to greatly improve 
a factory's production efficiency. Yarn-dyed fabric samples are captured by the DigiEye system first, 
and then  pattern images of the captured fabrics are simulated by  yarn-dyed fabric pattern design 
software based on the structure parameters of the yarn-dyed fabric. For the simulated pattern image, 
an effective algorithm is proposed to retrieve these kinds of images by combining the colour 
moment method and perceptual hash algorithm. Then the pattern images retrieved are mapped back 
to the yarn-dyed fabric image so as to realise the yarn-dyed fabric image retrieval.  

In the algorithm proposed, the colour moment method is adopted to extract the colour features, 
and the perceptual hash algorithm is utilised to calculate the spatial features of the simulated pattern 
image. The Euclidean distance and Hamming distance are used to compute the similarity. The 
experimental results show that the average accuracy rate of the method proposed is 85.30% for the 
PATTERN image database, which is better than other methods. It is shown that the method 
presented is effective for retrieving  pattern images of yarn-dyed fabric. 

However, this paper mainly focuses on the image retrieval of a pattern image, which is 
simulated based on the structure parameters of the yarn-dyed fabric image. Although the method 
proposed is an indirect method for retrieving a yarn-dyed fabric image, it can not only avoid the 
image noise problems brought about by the direct method but it can  also improve the retrieval 
accuracy. The direct method of retrieving a yarn-dyed fabric is to use the original fabric images 
captured by a camera. However, the cleanliness of the fabric itself, the shooting environment and the 
colour uniformity of yarn can have an immense impact on the results retrieved. The indirect method 
proposed, which uses a simulated fabric image, can avoid the problems above. By using the method 
proposed, the fabric surface is clear and the yarn colour shows uniformity. Therefore, it is  easier to 
get better retrieval results. In the future, a more complete framework will be presented for  pattern 
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yarn-dyed fabric image so as to realise 
the yarn-dyed fabric image retrieval.
 
In the algorithm proposed, the colour 
moment method is adopted to extract 
the colour features, and the perceptual 
hash algorithm is utilised to calculate the 
spatial features of the simulated pattern 
image. The Euclidean distance and Ham-
ming distance are used to compute the 
similarity. The experimental results show 
that the average accuracy rate of the 
method proposed is 85.30% for the PAT-
TERN image database, which is better 
than other methods. It is shown that the 
method presented is effective for retriev-
ing pattern images of yarn-dyed fabric.

However, this paper mainly focuses on 
the image retrieval of a pattern image, 
which is simulated based on the struc-
ture parameters of the yarn-dyed fabric 
image. Although the method proposed is 
an indirect method for retrieving a yarn-
dyed fabric image, it can not only avoid 
the image noise problems brought about 
by the direct method but it can also im-
prove the retrieval accuracy. The direct 
method of retrieving a yarn-dyed fabric 
is to use the original fabric images cap-
tured by a camera. However, the clean-
liness of the fabric itself, the shooting 
environment and the colour uniformity 
of yarn can have an immense impact on 
the results retrieved. The indirect method 
proposed, which uses a simulated fabric 
image, can avoid the problems above. 
By using the method proposed, the fabric 
surface is clear and the yarn colour shows 
uniformity. Therefore, it is easier to get 
better retrieval results. In the future, 
a more complete framework will be pre-
sented for pattern image retrieval. Mean-
while, direct image retrieval for a yarn-
dyed fabric will be investigated in order 
to compare with the method proposed.
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