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Abstract

In the context of modern “smart agriculture” and “smart production” era, in response to the com-
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mon problem of high consumption of sucrose in the squeezing production and processing of su-
garcane enterprises in China, research is conducted on how to effectively reduce sucrose loss: the
0-1 quadratic programming model with parametric variables, such as production cycle, average
processing time per vehicle, production time period and production line, is established without
considering the influence of environmental temperature and humidity; after necessary analysis of
the characteristics of the model, the interior point algorithm was applied to simulate and calculate
the optimal production plan formulation and execution plan under different parameter scenarios.
The simulation calculation results are very enlightening: firstly, there is a priority principle in
formulating sugarcane crushing production plans; secondly, planning with a production cycle of
one day can significantly reduce total sucrose loss by 12 hours rather than 24 hours; finally, deci-
sion-makers can adjust the number of production lines in a timely manner based on the number of
vehicles that need to be processed during the peak harvest season, and find a balance between
production cycle, production line and production time, and labor costs. The 0-1 quadratic pro-
gramming model and interior point algorithm of the production plan of enterprises with parame-
ters have a certain degree of Al significance in solving large-scale production of enterprises in the
peak harvest season, and can more effectively and timely realize human-computer interaction.
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Table 1. Property table of sugarcane for each truck

F 1 BWEEHERMR

%S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Pik®Epi(kg/h) 30 28 19 48 62 54 25 27 37 26 43 45 60 25 38 60 45 26 28 54
F &M b0;() 8 6 4 22 10 16 8 8 6 4 8 6 20 4 8 10 20 18 16 8
®"EmS @) 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Hik#Epi(kgh) 48 46 40 25 20 38 42 25 28 30 43 26 37 28 13 54 60 50 37 43
Tl A2 B6F 1] by (h)
WHEmS () 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

(o]

6 4 12 10 8 6 10 14 16 22 4 6 8§ 18 20 4 16 10 14

KK pi(kgh)y 55 35 30 54 50 40 32 30 28 36 38 40 42 40 50 56 60 64 48 38
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Table 2. The optimal plan for production planning in sugarcane enterprises
2. HEtWE i RIEHN SR A R
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1 0 0 0 1 0 0 8 < 8 30 6
2 0 0 1 0 0 0 6 < 6 28 4
3 0 1 0 0 0 0 4 < 4 19 2
4 0 0 0 1 0 0 8 < 22 48 6
5 1 0 0 0 0 0 2 < 10 62 0
6 0 1 0 0 0 0 4 < 16 54 2
7 0 0 0 1 0 0 8 < 8 25 6
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45 0 0 1 0 0 0 6 < 12 50 4
46 0 0 0 0 1 0 10 < 16 40 8
47 0 1 0 0 0 0 4 < 4 32 2
48 0 0 0 1 0 0 8 < 8 30 6
49 0 0 0 0 1 0 10 < 10 28 8
50 0 0 0 0 0 1 12 < 16 36 10
51 0 0 0 0 0 1 12 < 18 38 10
52 0 1 0 0 0 0 4 < 4 40 2
53 0 0 0 0 1 0 10 < 20 42 8
54 0 1 0 0 0 0 4 < 4 40 2
55 0 0 1 0 0 0 6 < 8 50 4
56 1 0 0 0 0 0 2 < 6 56 0
57 1 0 0 0 0 0 2 < 2 60 0
58 1 0 0 0 0 0 2 < 4 64 0
59 0 0 1 0 0 0 6 < 10 48 4
60 0 0 0 0 0 1 12 < 12 38 10
10 10 10 10 10 10
are o SRRV 249 2,
10 SH bR/ BN 15,154 TC.
10 10 10 10 10 10
Table 3. Comparison of 10 schemes for formulating production plans for cane enterprises
= 3. PRSI RIZRE 10 #75 RAVELER
R EEE kPAm o ASRMT HmTee omregk OorRE o SHE
1 60 10 12 6 249 15,154
2 60 11 12 6 244 13,860
3 60 12 12 6 203 12,742
4 60 13 12 6 218 11,934
5 60 14 12 6 202 11,204
6 60 8 24 12 265 19,244
7 60 9 24 12 258 16,912
8 60 10 24 12 251 15,154
9 60 11 24 12 247 13,860
10 60 12 24 12 229 12,742
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Figure 1. Comparison of the trend results of the total target minimum loss cost with production
line m for two different production cycles and processing periods
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