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Abstract

Abstract: Quantitative evaluation is an important part of the simulation training of the Aviation
Ammunition technical support. In order to realize the automatic evaluation of the simulation training,
intelligent evaluation technology is introduced, and a prediction model based on Sigmoid regression is
proposed. On the basis of analyzing the linear relationship of the sample data of the performance
indicators, a subset of the characteristic indicators is selected as the input of the prediction mathematical
model. In order to avoid the gradient descent method falling into the local solution problem, the gradient
descent + PSO algorithm is presented. After testing the result samples, the algorithm can find the global
optimal solution under the given precision. The prediction results have no over-fitting and under-fitting
problems. In the actual practice, it is no longer necessary to input the subjective results of the examiners
and experts, and the advantages of the computer-based simulation training automatic quantitative
evaluation are brought into play.
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Abstract: Quantitative evaluation is an important part of the simulation training of the Aviation
Ammunition technical support. In order to realize the automatic evaluation of the simulation training,
intelligent evaluation technology is introduced, and a prediction model based on Sigmoid regression is
proposed. On the basis of analyzing the linear relationship of the sample data of the performance
indicators, a subset of the characteristic indicators is selected as the input of the prediction mathematical
model. In order to avoid the gradient descent method falling into the local solution problem, the gradient
descent + PSO algorithm is presented. After testing the result samples, the algorithm can find the global
optimal solution under the given precision. The prediction results have no over-fitting and under-fitting
problems. In the actual practice, it is no longer necessary to input the subjective results of the examiners
and experts, and the advantages of the computer-based simulation training automatic quantitative
evaluation are brought into play.
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0~1 Z 1] BEHLAL b 4L -
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ij max min
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METEN k AR SIS N A pBest(i, k)» HF
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Tab. 3 Effect of initial values on results

Vs H e SRS H O K e VAER JRER
[1,1,1,1] [ggg ;(6)3] 0.122 0749 0515

[-1,-1,-1,-1] [EZ ;ég] 0.195  0.603  0.191

[-2,-2,2,2] [jfi’ 2132? 0.016 0968  0.966
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Tab. 4 Cross validation results

D ‘ X X
Aan o HERO e iR
1 -2.02, -1.83, 2.37,2.01 0.967 0.943
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3 -2.31, -1.51, 2.68, 2.06 0971 0.904
4 -2.84,-1.37,2.85,2.54 0.968 0.974
5 -2.94, -1.28, 3.04, 2.48 0971 0.962
6 -2.66, -1.35, 3.16, 2.12 0.977 0912
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Fig. 10 Prediction score distribution of training set
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Tab. 5 Method comparison

Train Predict
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| max_depth=8 0.999 0.832
BP hidden layer size=(5,) 0.983 0.875
GBRT D=3, a=0.05, M=80 0.998  0.951

Sigmoid [F])H  #=[-2.56,-1.46,2.83,2.24] 0.971 0.964

x5 PSS ERE SR R R IR
LA 0 JE B U TR B I E BB 4, R OR
max_depth=8 & 7 [1] - B} 1) 5z KA R BE S 85
hidden_layer_size=(5,) & /sl 2 M 2% K= 5,
LT EERIN;  “D=5, a=0.5, M=80" 43 R
BB SR (ofs B 9 108 (BT U A% GBRT) R[] U R 2%
FEHR 5. KN 0.5 FEIEREEH 80, Hrp gk
2 ) RO RIS [ 0L G A0 FE A R I AR TS, A
SRS T Sigmoid [ VA TR AL AR 7 I 2k
BERIA N 3 B BOR, (AR NS LRI
.

http: // www.china-simulation.com

* 1114 -

https://dc-china-simulation.researchcommons.org/journal/vol32/iss6/13
DOI: 10.16182/j.issn1004731x.joss.18-0672

12



Gang et al.: Intelligent Evaluation of Simulation Training for Aerial Ammuniti

5532 55 6 1
2020 “F 6 H

T REA A T AN TR, %A R 2R ) 5 St A
A, KM 5.2 TAHRIMAS SR UEAE L GBRT Al
Sigmoid [BIVABRFUMAZ E 1, WA 12 PFros.e

1.0
w-///\\\///x\\
x' 0.8
ifé( —Sigmoid[d] I
pa GBRT
= 07
0.6 -
O.S 1 1 L L 1 1
1 2 3 4 5 6
B & ATES

K12 2 R TN BOR ELAL

Fig. 12 Comparison of two prediction models

K 12 ek 2 Sigmoid [F] VA TR L AR R?
At hZk, HEZk 2 GBRT BiBUMUR R PEAlth2k,
JET Sigmoid [MIVA TR AL IE AT E E 0.9 VFAL{E
PA Lk, 1ff GBRT BEAUAEAEAR T 0.9 PEALE SO, JF
HACR 4K F- E GBRT BRI A I

PEMERERE: JET Sigmoid [MIJABEZY LY
R L 2 SRR (DR A A2 SR R AR AR
B ATTEA N RN BRI, AT g
BT A Bl A ), AL e AR 2 o
BRI FEAHE B T AR, 75 2L “ KB
ANGRAE R SEml, A T RETIMERG S5 s HA
B 5 (0 025 380 24 A O B AL I 5 1) 3 BA DA 2
RE R TSR N I RE AR H BB, Harkb T “Hea”
WRAS, AT U S i R B — 2 /b B AR
o BT, T e o BABL I 2P Al Thie, &
FEVFEAUESS, Al T LRI

6 Zig

AT SRR A 5 25 BOR PR BRI 25 8 3 1
GUVPAG . SIANE REVEAS B . bR AT

RN, A s i 2R ORI 2 RE VA

Vol. 32 No. 6
Jun., 2020

Sigmoid TR, XIFEA KIS F i AL BE S Of B 7%
WG T bR, O T 3 IRBEEE N BA IR S 5L
INESS ALV SR P TR VA R L RO 5
J LA, G SCPRFEA I, AR AT B
JRGTITNARCR AN I, 0 FLAR R o 7 S f
R, R SE TS5 I a) L 20 BRIEAf R A
NGIICE” 3 MRS TR ZR RS, ol
FBS BT X EWS 51T, Ge T
THEHLEAR BN 25 B S PP AL L3, %% fE
PPAL 73 AT A L 2 58 24 AR DR R AR AU R 1) 2
VPSR AR IR AR, ) D e B 55 R R AR U
ke LRI S %

HARHET Sigmoid PN ARYfif &, (ERARE I
BRI R R TR SR E, TS HOL R
AEFFE B, b2, sh, AL
PPATERR “ 5SS I TR 5 CHRIERL. A 51
Mo AN RITE R Al R SRbn A
RIZePEAR G, A WA RER e, DR RAT € N
LERAIZAT

SRR :

(17 H&Is, WIOR, M, 55 BRI RGN L
IB[T]. AR LT DAE, 2016, 36(1): 15-19.

Xiao Jianbo, Hu Dabin, Hu Jinhui, et al. Review of
Intelligent Evaluation System[J]. Ship Electronic
Engineering, 2016, 36(1): 15-19.

[2] B, Bt KR, 55 MAHLAG b Bl 25
BEETHALI]. iz LR %4k, 2016, 16(6): 82-90.
Duan Zunlei, Ren Guang, Zhang Jundong, et al.
Intelligent Assessment for Collaborative Simulation
Training in Ship Engine Room[J]. Journal of Traffic and
Transportation Engineering, 2016, 16(6): 82-90.

[3] YoMk, W, Dag, . RATBLER IR TR
BREVPANI]. R EAAR, 2013, 25(8): 1811-1815.
Fan Minyi, Yang Xinming, Ma Qiang, et al. Application
of Computer Brainpower Evaluating in Flight Simulator
Training[J]. Journal of System Simulation, 2013, 25(8):
1811-1815.

[4] #M, DR, DIEA. BT EOMWZE PR M E P

USSR VS RG], K& K222, 2015, 41(1):

104-108.

Cao Hui, Ma Yuxin, Jia Baozhu. An intelligent evaluation

http: // www.china-simulation.com

* 1115~

Published by Journal of System Simulation, 2020

13



Journal of System Simulation, Vol. 32 [2020], Iss. 6, Art. 13

532 %3 6 0] E R Vol. 32 No. 6
2020 4 6 Journal of System Simulation Jun., 2020

system of marine engine room simulator based on fuzzy
comprehensive evaluation[J]. Journal of Dalian Maritime
University, 2015, 41(1): 104-108.

Wik, OB B DR BRSO I R A PR HE 42
R EHEEE RS TH, 2017, 31(2): 76-80.

Cao Qi, Wang Wenzheng. Research on the Basic
Theoretical Framework of Military Logistics Support
Simulation Training[J]. Military Operations Research and
Systems Engineering, 2017, 31(2): 76-80.

JG A, HlassE I M. dbnt: S5 RA AL, 2016.
Zhou Zhihua. Machine Learning[M]. Beijing: Tsinghua
University Press, 2016.

RER W ER G, MR 5HORS T M]. b
e ESEEE AL, 2017: 2.

Probability and statistics teaching and research group of
Probability
Mathematical StatisticsfM]. Beijing: Higher Education
Press, 2017: 2.

Stephen Boyd. Mtfb[M]. db 5t 34 K24t A,

Donghua  University. Theory  and

2013.

Stephen Boyd. Convex Optimization[M]. Beijing:
Tsinghua University Press, 2013.

PR, et B0 5 8EIAM]. B3 EHERE R
#t, 2005.

Chen Baolin. Optimization Theory and Algorithm[M].

Beijing: Tsinghua University Press, 2005.

(10] ¥, VRUE. 2R R4 L AR 73 2 H s UL 5

VE[T]. VHENLTAR SV A, 2013, 49(17): 190-194.

Yang Hu, Xu Feng. Multi-objective Particle Swarm
Optimization Algorithm Based on Crowding-density[J].
Computer Engineering and Applications, 2013, 49(17):
190-194.

(11] R4, B, MaGem, &% AR Fe ol feoe v b

()R IrR[T]. HEHEER, 2010, 32(1): 32-34, 38.

Li Na, Huang Xiaobin, Tian Zhiqiang, et al. A Decision
Method of Production Process Data Stability[J]. Huadian
Technology, 2010, 32(1): 32-34, 38.

http: // www.china-simulation.com

* 1116 -

https://dc-china-simulation.researchcommons.org/journal/vol32/iss6/13
DOI: 10.16182/j.issn1004731x.joss.18-0672

14



	Intelligent Evaluation of Simulation Training for Aerial Ammunition Technical Support
	Intelligent Evaluation of Simulation Training for Aerial Ammunition Technical Support
	Abstract
	Keywords
	Recommended Citation

	tmp.1688103004.pdf.GHM9a

