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Abstract- On the one hand, the development of modern medicine has made it possible to store medical images,
and on the other hand, due to the daily increase in the storage of such data, it has also made their management
and recovery difficult. Considering that medical images are used as a powerful tool in the early diagnosis of most
diseases, providing a powerful system that can retrieve images with similar content from the growing volume of
medical images is very effective in control and treatment. In this article, a medical image retrieval system based
on Siamese neural network consisting of two convolutional sub-networks with 13 layers is presented. To reach

the optimal subset of deep features extracted by Siamese, the Minimum Redundancy-Maximum Relevant
(mRMR) technique has been used, and after binary hashing of the features, similar images are retrieved using
Hamming distance. Although the proposed model is capable of retrieving a variety of gray scale medical images,

two types of lung images have been used to evaluate it, including CT scan images of Covid-19 patients in the
CT-COV database and X-ray images of pneumonia patients in the Pneumonia database. The results indicate that
the proposed method in the Covid database has been able to achieve an average precision of 93.83% and 92.73%
in 5 and 10 retrieved images respectively, and an average precision of 100% in the pneumonia database, which
is compared to previous methods have been able to improve the retrieval of lung images.
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Name Type Activation
Inputl Image input 335x580%1
335x580%1
Convl . 331x576x32
32 5x5x1 with Stride [1,1]  onvelution
Relul RELU 331x576x32
Maxpooll Max Pooling 165%288x32
2x2 with Stride [2,2]
Conv2 Convolution 161x284x32
32 5x5x32 with Stride [1,1]
Relu2 RELU 161x284x32
Maxpool2 Max Pooling 80x142%32
2x2 with Stride [2,2]
Conv3 Convolution 76x138x64
L 64 5x5x32 with Stride [1,1]
B 2 Relu3 RELU 76x138x64
Maxpool3 Max Pooling 38x69x64
2x2 with Stride [2,2]
Conv4 34x65x128
128 5x5x64 with Stride Convolution
[1.1]
Relu4 RELU 34x65x128
Fcl Fully 1x1x512
512 Fully Connected Layer  Connected
90 100
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Precision Recall Fs  Ap Precision Recall Fs Ap
220 66.667 2.86 548 100 55 3.15 596 959
139 80 343 6.58 81.86 85 487 9.21 82.26
73 86.66 3.73 7.15 86.64 90 515 9.75 87.24
288 93.33 4.0115 7.69 91.17 95 544 1.29 92.02
166 7333 315 6.04 100 75 429 8.13 9276
106 60 25788 495 100 70 4,01 7.58 88.02
232 7333 3.1519 6.04 66.5 80 458 8.67 69.68
202 93.33 4.0115 7.69 89.39 95 5.44 10.2990.71
331 93.33 4.0115 7.69 89.39 95 544 10.2990.71
141 5333 229 439 100 40 2.29 4.33 100
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Precision Recall Fs Ap Precision Recall Fs Ap
220 70 6.017 11.08 80.83 715 8.88 15.9378.78
139 90 7.73 14.24 84.42 70 8.02 14.3984.63
73 7333 6.3 116 87.9458 675 7.73 13.8883.83
288 63.33 544 10.02 92.02 575 6.59 11.8285.72
166 8333 7.16 13.19 87.71 875 10.02 17.9987.17
106 80 6.87 12.66 83.081 825  9.45 16.9687.99
232 73.33 6.3 11.60 735 65 7.44 13.3671.97
202 76.66 6.59 12.13 9155 575  6.59 11.8291.55
331 80 6.87 12.64 91.73 60 6.87 12.3391.73
141 60 515 949 7351 70 8.02 14.3970.82
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220 76 10.88 19.04 78.91 60 17.19 26.7270.17
139 56 8.02 14.03 84.61 65 18.62 28.9568.65
73 74 10.6 18.54 80.45 75 21.49 33.4 80.63
288 66 9.45 16.54 78.68 54 15.47 24.0576.02
166 90 12.89 22.55 87.57 54 15.47 24.0583.13
106 66 9.45 16.54 82.99 68 19.48 30.28 71.6
232 72 10.31 18.04 71.18 67 19.19 29.8474.51
202 46 6.59 11.52 91.55 72 20.63 32.07 71.3
331 56 8.02 14.03 86.43 73 20.91 32.5175.59
141 76 10.88 19.04 71.53 49 14.04 21.8273.09
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Precision Recall Fs Ap Precision Recall Fs Ap
220 100 143 282 100 100 2.86 5.71 100
139 80 1.1461 2.26 100 70 2 3.89 85.59
73 80 1.1461 2.26 100 80 2.29 4.45 88.02
288 80 1.1461 226 95 90 2,57 5.01 90.6
166 100 143 282 100 100 2.86 5.71 100
106 100 143 282 100 90 2,57 5.01 100
232 80 1.1461 2.25 67.91 60 1.71 3.34 64.53
202 80 1.1461 2.25 88.75 90 2.57 5.01 87.82
331 80  1.1461 2.25 88.75 90 257 5.01 87.82
141 100 143 282 100 80 229 4.45 100
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5 Query 10 Query

Query Query
P Recall Fs Ap P Recall Fs Ap
230 100 143 2.82 100 288 80 1.1461 226 95
156 100 143 282 100 134 60 0.85 1.69 86.66
288 80 1.1461 2.26 95 230 100 1.43 2.82 100
331 80 1.1461 2.2588.75 156 100 1.43 2.82 100
224 100 143 2.82 100 331 80 1.1461 2.25 88.75
5-Proposed Result 224 100 1.43 2.82 100
P Recall Fs MAp 14 100 143 2.82 100
92.00 1.32 259 96.75 166 100 1.43 2.82 100
141 100 1.43 2.82 100
350 80 1.007 1.99 67.91

10-Proposed Result
P Recall Fs MAp
90.00 1.27 2.51 93.83
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P Recall Fs AP P Recall Fs AP
288 80 1.1461 226 95 288 80 1.1461 2.26 95
134 60 0.85 1.69 86.66 134 60 0.85 1.69 86.66
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40 Query 50 Query 20 Query 30 Query
Query Query Query Query
Recall Fs Ap Recall Fs Ap Recall Fs AP Recall Fs AP
170 40 057 129 100 170 40 057 1.29 100 224 100 143 282 100 224 100 143 2.82 100
312 100 143 282 100 312 100 143 2.82 100 14 100 143 282 100 14 100 143 2.82 100
113 100 143 282 100 113 100 143 282 100 166 100 143 282 100 166 100 143 2.82 100
128 100 143 282 100 128 100 143 282 100 141 100 143 282 100 141 100 1.43 282 100
300 80 1.1461 2.25 88.75 300 80 1.1461 2.25 88.75 350 80 1.007 1.99 67.91 350 80 1.007 1.99 67.91
5 80 11461 2258041 5 80 11461 2.25 80.41 38 100 143 282 100 38 100 143 282 100
148 100 143 282 100 148 100 143 2.82 100 170 40 057 129 100 170 40 057 129 100
332 100 143 282 100 332 100 143 2.82 100 312 100 143 282 100 312 100 143 282 100
243 60 08 169 70 243 60 085 169 70 113 100 143 282 100 113 100 143 2.82 100
164 100 143 2.82 100 164 100 143 2.82 100 128 100 143 282 100 128 100 143 282 100
179 80 11461 225 100 179 80 1.1461 2.25 100 300 80 1.1461 2.25 8875 300 80 11461 225 88.75
264 100 143 282 100 264 100 143 2382 100 5 80 11461 2258041 5 80 1.1461 2.25 80.41
194 80 11461 225 8875 194 80 1.1461 2.25 88.75 148 100 143 2.82 100 148 100 143 2.82 100
159 60 085 169 100 159 60 085 169 100 332 100 143 282 100 332 100 143 2.82 100
91 100 143 282 100 91 100 143 2.82 100 243 60 085 169 70 243 60 085 169 70
11 100 143 2582 100 11 100 143 2.82 100 20-Proposed Result 164 100 143 282 100
298 60 08 169 100 298 60 085 1.69 100 P Recall Fs MAp 179 80 11461 2.25 100
281 60 085 169 100 231 60 085 1.69 100 88.00 125 248 93.87 264 100 143 2.82 100
153 100 143 282 100 153 100 143 2.82 100 194 80 11461 295 88.75
198 80 11461 225 100 198 80 1.1461 2.25 100 159 60 085 169 100
192 100 143 282 100 192 100 143 2382 100 91 100 143 282 100
228 80 114 2258041 228 80 114 225 8041 11 100 143 282 100
62 60 085 169 100 62 60 085 169 100 298 60 085 169 100
249 100 143 282 100 249 100 143 2.82 100 231 60 085 169 100
195 100 143 2.82 100 195 100 143 2.82 100 153 100 143 282 100
191 80 11461 225 8875 191 80 1.1461 2.25 88.75 30-Proposed Result
200 80 1.461 225 100 200 80 1.1461 225 100 b Recall Fs MAp
188 60 085 169 100 188 60 085 169 100
86.67 123 244 9554
28 100 143 282 100 28 100 143 2.82 100
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P Recall Fs MAp 500 40 057 129 100 40 Query 50 Query
8600 123 242 9588 94 100 143 282 100 Query Recall Fs Ap Query Recall Fs Ap
20 80 146 2258041 288 80 11461 226 95 288 80 11461 226 95
251 40 057 129 100 134 60 085 169 8666 134 60 085 1.69 86.66
3% 80 1 1996791 230 100 143 282 100 230 100 143 2.82 100
276 100 143 282 100 156 100 143 2.82 100 156 100 143 2.82 100
3 100 143 282 100 331 80 1.1461 2.25 88.75 331 80 1.1461 2.25 88.75
262 80 146 225 100 224 100 143 282 100 224 100 143 2.82 100
209 60 085 169 100 14 100 143 282 100 14 100 143 2.82 100
50-Proposed Result 166 100 143 282 100 166 100 143 2.82 100
P Recall Fs MAp 141 100 143 282 100 141 100 143 282 100
8320 1.20 235 95.67 350 80 1.007 1.99 67.91 350 80 1.007 1.99 67.91
38 100 143 282 100 38 100 143 282 100
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P R Fs Ap P R Fs Ap P R Fs Ap P R Fs Ap P R Fs AP P R Fs Ap
288 100 2.86 5.56 100 80 2.29 4.4578.69 90 2.575.01 90.6 268 1001.432.82 100 1001.432.82 100 80 1.14 226 95
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