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Abstract

In this paper, an improved gene-decision genetic algorithm (GDGA) based on Decision Gene is
proposed, the number of hidden layer nodes, initial weights and thresholds of BP neural network
is optimized, and the GDGA-BP model is constructed. Firstly, two different encoding methods were
adopted in the genetic algorithm encoding, and decision operators were designed to solve the in-
fluence of the number of hidden layer nodes on the length of encoding chromosomes. Then, the
latch and call of chromosome are added to the genetic algorithm process to ensure that the genetic
information will not be lost during iteration, and the algorithm is improved adaptatively. Finally,
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the simulation and technological experiment on the loss rate of dry quenching coke prove the ex-
cellent performance and practicability of the model.
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Figure 1. Topological structure of BP neural network with
single hidden layer
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Table 1. The number of weights and thresholds
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Figure 2. Schematic diagram of hybrid coding rules
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Figure 3. Flow chart of decision genetic algorithm
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Table 3. Training period of different network models
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Figure 4. Matlab simulation verification
& 4. MATLAB A ELE

N T EEMM R UG RE ), BRI 5 R AT ARHR 2 U IRE . BIUTR
REMTEI G 70 ERZER VPR, PP 45 R I 4.

Table 4. Simulation error calculation results
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Figure 5. Hardware implementation diagram
5. BHIIREE

NIRRT GDGA-BP B A TZ4R FAE R, SRR 6 wiE 5 Pox. BPONT

Figure 6. Physical drawing of hardware platform

& 6. BH-FasZyE

DM R s R Y WS | BUR €/ R R e LR N o S E e e ol w VA WY P /223 72 5 P (N
2%, NSRRI SEAIYVE, (P BEREEATXILE, P EAIR LA 7(a): SR B, RENLI
FUHARBAT T ZBREEE, BMEN 2.06%;: 5 408G O8E, PRSI H T TZHB0EdE, ¥

DOI: 10.12677/sea.2021.103044 403 A TR N


https://doi.org/10.12677/sea.2021.103044

WE 5

N 1.63%. WABHEER R EdR—Ik, 3240 4,

3 F | 7 R 1 A T
Al UL
ZLI’W r‘r[‘l\m”’v" L1y \ I /1‘“ ) i / il
z i | \?W \HL'?”V‘ m“ W‘ w M/ \‘/) / H \N/H/ wv w MN‘ f m M\ MH\\M |
g 0 ‘P j T 1*\fﬂwwx Vl V‘U\ﬂ w M‘\/L fw \NW) \l \j |
| |
1l . sl ]
25, 50 100 o 150 200 250 25 50 100 o 150 200 250
(a) FPEAET (b) %1

Figure 7. Comparison chart of model application data
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