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Abstract: To address the difficulty in detecting the source of roof leakage, an image enhancement method that
uses the infrared image features of the leakage area was studied using gray segmentation mapping. Rapid
image recognition technology based on a template matrix was proposed, and an automatic roof leakage source
detection system was designed. Leakage sources were set on a 5mx 3 m roof to form multiple leakage areas.
A mecanum wheeled trolley was used to support the system while detecting these sources. The results showed
that the system could complete detection within 89s, with a total of 150 leakage points tested and 12 leakage
points missed, and the identification accuracy was greater than 90%. This technology has high detection
efficiency and simple operation and can be used to detect all types of unknown water seepage sources with the
corresponding carrier.
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The infrared edge image of the
leakage area is obtained after gray
scale segmentation mapping and
special binarization processing.

)

The edge image of the processed
infrared image is divided into
several small blocks.

l

The small blocks are arranged
in clockwise order and
compared with the boilerplate
image.

Continue to judge the several blocks
behind this block, if the continuous
matching is successful, then this
area is not a leakage area.

Determine whether the
cell block matches the
template image?

no

The next block is judged until all blocks
are identified. If there are no contiguous
blocks identical to the sample image,
this area is a leaky area.
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Table 1 Peak Signal to Noise Ratio of various image

enhancement algorithms
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Table 3  Algorithm processing sequence difference

PSNR SSIM
Pseudo - color processing
followed by interpolation 19.9055 0.9399
amplification
Grayscale interpolation and
amplification followed by 23.3838 0.9805

pseudo-color processing

Nearest Bicubic Enhancement
neighbor interpolate  method in this
interpolate-on -on paper
Fan 34.8049 36.1934 36.7289
Hand 33.6161 34.8478 35.2925
Lenna 28.9225 30.1287 30.4744
Cameraman  30.8624 32.311 32.6554
Sponge 33.0744 35.191 36.3204
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Table 2 Average values of PSNR of various image enhancement

algorithms
Nearest Bicubic Enhancement
neighbor interpolation ~ method in this
interpolation paper
Average
peak 32.25 33.73 34.29
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Table 4 Time for different algorithms to deal with infrared

recognition problems

Multi-angle This paper
Hough infrared image proposes a fast
transform  target recognition recognition
method algorithm
Accuracy/%  76.4 95.2 86.9
The average
214 127 32
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Table 5 System test results -1 leakage source

Times  Time -consuming /s  Results
1 70 N
2 65 N
3 74 N
4 71 N
5 73 X
6 78 v
7 67 N
8 64 N
9 72 v
10 63 N
11 61 N
12 81 N
13 81 v
14 61 X
15 68 N
16 61 v
17 78 N,
18 83 N
19 81 N
20 58 v
21 64 N
22 62 N
23 67 N
24 59 N
25 68 J
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Table 6 System test results -2 leakage sources Table 7 System test results -3 leakage sources
. Time - The source  The source . Time - Thesource Thesource The source
Times . Times .
consuming/s 1 results 2 results consuming/s 1 results 2 results 3 results

1 72 v ~ 1 81 N N N

2 76 v ~ 2 82 N N X

3 81 ~ ~ 3 89 J N X

4 75 X J 4 75 N N N

5 74 v ~ 5 71 N N N

6 73 v ~ 6 65 N N N

7 68 v ~ 7 72 N N N

8 84 v ~ 8 73 N N N

9 72 X N 9 87 N N N

10 71 ~ ~ 10 81 X N ~

11 69 ~ ~ 11 59 N N N

12 76 ~ ~ 12 62 N N N

13 73 ~ ~ 13 76 N N N

14 67 J X 14 71 N N N

15 81 v ~ 15 69 N N N

16 88 X N 16 67 N N N

17 81 v ~ 17 81 N N N

18 73 v ~ 18 62 N N N

19 72 v ~ 19 69 N N N

20 71 v ~ 20 76 N N N

21 68 v ~ 21 77 N N N

22 67 v ~ 22 80 J X ~

23 69 v ~ 23 85 N N N

24 62 J X 24 74 N N N

25 66 v V 25 73 J N X
5 _2_ éﬁg the infrared thermal imaging temperature measurement technology and its
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