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[ ABSTRACT]

based on the on-site conditions of the production line. The accuracy of different deep learning algorithms in determining the

An automatic quality detection system for expanded ammonium nitrate aqueous solution was designed

crystallization state of ammonium nitrate solution was studied. EfficiencyNet algorithm exhibited the highest accuracy. Effi-
ciencyNet algorithm was improved by increasing the number of feature channels in each layer and removing multiple MB-
Conv layers in depth. The numbers of parameters were reduced, FLOPs were lowered, and the detection were accelerated.
The average error between the automatically measured crystallization point temperature by the system and the manually
measured temperature is less than 0.3 °C. The results demonstrate that the system can accurately measure the crystalliza-
and automatically generate detection reports for ammonium

tion temperature and density of ammonium nitrate solution,

nitrate solution. At the same time, it can trace and query data, and mark abnormal data, thereby meeting production

requirements.
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Fig. 1 Structure of the system
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Fig.2  Crystallization state
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Tab.1 Results obtained by algorithms in data set

A HEMR/ %  SHE FLOPs
Efficient-blast 99. 83 4.45x10°  5.97 x 10°
ResNet-50 98.57 2.35x10"  4.13x10°
MobileNetV2 95.11 1.60 x10°  1.92 x10°
ShuffleNet 95.22 2.28 x10°  1.53 x 10°
DenseNet 98.21 6.96 x10°  2.90 x 10°
EfficientNet 98.05 5.29x10°  1.20x10°
Swin Transformer 97.63 8.67x107 1.52x10"

(2) 75 2> Betfr i

(o) 7517
K3 ARBBRRE

Fig.3 Different crystallization states
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Fig.4  Test reports
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Tab.2 Partial experimental data

C
5 ANTIERRE  REEWEEE  PRRE
1* 108. 80 108. 96 0.16
2* 109. 00 109.02 0.02
3* 108. 80 108.78 0.02
4" 109. 00 109.01 0.01
5* 108.70 108.92 0.22
6" 108.50 108. 60 0.10
7* 109.00 108.75 0.25
8" 109. 00 108. 74 0.26
9* 108.70 108.93 0.23
10* 108. 60 108. 50 0.10
11" 108.70 108. 62 0.08
12* 108. 50 108. 65 0.15
13" 109. 00 109.01 0.01
14" 109. 00 108. 94 0.06
15" 108. 60 108.73 0.13
16" 109. 00 109. 00 0.00
17* 108.70 108. 62 0.08
18* 109. 00 108. 86 0.14
19" 108. 60 108.72 0.12
20" 108. 80 108.77 0.03
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Fig.5 Error in temperature of crystallization point
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