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AHP-Arena comprehensive evaluation method for the efficiency of
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Abstract; In order to reduce the subjective one-sided influence of empowerment process of the traditional hierarchical analysis method, a
comprehensive AHP (analytic hierarchy process) and Arena simulation modeling technology was proposed to evaluate the efficiency of the allocation
of UAV (unmanned aerial vehicle) training resources. Based on flight training process analysis, the factors influencing the efficiency of training
resource allocation and efficiency evaluation index were determined, a hierarchical comprehensive evaluation system was established, and the
comprehensive evaluation steps of AHP-Arena were summarized. Arena modeling software was used to realize the dynamic simulation system of the
training process and verify the validity, the single-variable numerical simulation method and the mean variance decision-making method were used
to complete the objective empowerment of the influencing factors, and the comprehensive evaluation coefficient was obtained by linear weighting
comprehensive method, so as to implement resource allocation efficiency evaluation and selection of the optimal program. The practical application
shows the effectiveness of the method. Meanwhile, this method can be extended to other similar training processes, and can also provide references
for other multi-factor multi-indicator evaluation decision-making processes.
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Fig.1 UAV flight training process

1.2 ISR REENEZNES

TN CATINZRAS AT T EARANT) %
s IR (B S5 B U, I 2 9% U5 R L e i I sk
Ao YIZRGER L B AR 32 2] 2 05 1 R R 152
Hogm PR 28 0 AR et | 3 A BOM M 1 4
A BT 5 R R AN A R R Y
ANT5 T NG R R AR I ) AR KT I
B ETER R A IR AL AR
NAREFIARREEREER, W%
WLAENES, A0 4 T i B R R
e 2 s

Zed A B I 2R U R R e Y R

A IR

L L A R
2. AN HHLIE A B =

| BIIASR

(R
N e R
I /s

LEANGAR AR |

2. Wt L A% S ~ B4
3 MRV SEr R 1 ML S
2.9 BE R

| skt |

KPR AT e &S A PSES
Fig.2 Influencing factors of allocation efficiency of

UAV flight training resource

EEA T AVIGRALIE B | A B ARG T



. 206 - ES T =N S N SR 3

5544

BRI E RO U ZRoE iR B R 1
SN e BB R /IRL STy T Y IE R L= S|
HeA I

1.3 IR REERRITFNIEIR

TE ML RATYNZRBE U B8R MR L2
DAEPIAHERE AT IR o TR AR 2R B K
Rk AR AT IR [8] A9 EL, BRI ZRikpR
RESI AR Py DRIk 2B Y Zhod 7 bl 2k
IR R FRR RN GG BUR Fe i bn P, K
TR R AFFFIE] P o
L3, 1 DIZREARE NI4T P,

WNZRIEARBETI IR Py, 18— SR INZRhik
FIABCATIIZRITE (1 h/ (A - d) A S S
LA L], Py BB, 2 R 58 I & 7
ESIESNIVN I §LEMIEVE

C
Plszx100% (1)

Ho P ORINSRISFRAES 0 <P, <15C, FoRiksH
BCATIIZRRIRIHO S AL C 2R B EAKL
1.3.2 KRR 454 P,

YIRS bR P, A8V it AR h 21 %
SERFIZRVEIRA PRI P, (BN, 1 259 08
OB FEl B ARG , FT s

Hrp: P, ORI 25 55 08 8 %, P, = 0;
T(Wait) FoRn 5 i SN E TR it B b S5 5 9%
Y5 4Bt [R] , B3 min

1.3.3 FrR\KFIFAE P,

PRI KGRI ] Py, 38 2 S 5 — Il
SRR R B RAFREI[R] (P, =0) , FILAF A
IR R R 3 ROR e 22 B O, B 057 min, P,
(ELRR T, 7R I I 2 9 5 I 5 58 Al A
Py AR iz NG T 58 Hh ot U5 e 30 3 i
1.4 BRBEZEENER

AHP ZU ik & — R L et S
SERAZE A IR L o R YE AHP 2 R4
HOE, AT T AL CAT YN 2R R o6 S ) 45 259k
FPANIRER, K)o Ry 25 350 B A B R A )Y )2
W TE A F) T 43 B F LR Y 2 s A
Bl 3R o JCABL AT R I5 L B ORI 4
RULCATIN IR B RCR Z A B2, W F 4
AR PRZE , AR P = { P, Py, Py IR
2, B R 2R AR U = | TANGHLEESE U,
HL MG B A U, , o L A i B AR Uy, BRI
Gl R U, MG ER U T RZ, RITRE

¥ T (Wait), S={REREFES,, REREFES,, -, &

P, = = (2)  WEEHFES, .
- [ AT e R 7 J

) kAR e ve v VR ToN
fhpE)R #8J) HRFRP, JEEARRP, R P,

TN L L T B

EESS [aaﬁ;@q ] [ WU, } [Eﬂﬁﬁi%] [ SR, ’ (WMEMS]
ke [ﬁ%ﬁﬂﬁﬁ%&} [ﬁf%ﬁﬂﬁﬁ?@z} [ﬁfﬁﬁﬂﬁﬁ%%] (ﬁ%ﬁﬂﬁﬁ%&. ...... [ﬁfﬁﬁﬂﬁﬁ%&]

K3 JC AL AT UIZRTE IR BC B ARV 1 &

Fig.3 Evaluation system for allocation efficiency of UAV flight training resources
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Fig. 6  System interface of UAV flight training simulation
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AR Kot
R UN 30
TENVIRHLNC B A 10
R Tt G 160
FE R B I RO 10
WG =/ % 80
HUAII 52 b5/ % 30

Step 2 . >R AR BUEL O HOk 45 AR 2.3
P 5 T5 1 3 AR R R 5 U P4 IR )y
FURAFR B HRE, W3R 6 ~8 iR

RS NHEAFREEERTR

Tab. 5 Reference project of training resources allocation
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Tab.6 Value of training compliance indicator P,

PrE4lE U U, Uy U, Us
1 0.17 0.17 0.17 0.17 0.17
2 0.23 0.27 0.50 0.53 0.63
3 0.20 0.37 0.43 0.60 0.70
4 0.23 0.47 0.50 0.70 0.77
5 0.60 0.60 0.50 0.50 0.73
6 0.70 0.63 0.53 0.57 0.83
7 0.70 0.63 0.53 0.53 0.97
8 0.67 0.63 0.53 0.30 0.90
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Tab.7 Value of training resource turnover indicator P,

rEg% U U, Us Uy Us

1 168.81 168.81 168.81 168.81 168.81
202.10 161.90 146.17 155.30 198.99
205.66 162.20 166.74 167.51 194.60
194.04 163.52 176.98 173.76 202.72
130.72 184.35 150.58 150.75 194.79
113.33 184.73 161.42 137.38 205.55
116.34 184.60 160.78 168.74 201.18
116.67 184.60 160.78  92.88 191.04

[ IS e LY, B~ OS I 8]

RS RWRERAEFHRE P, 55E

Tab.8 Value of the maximum wait time for resources P,

prEdis U U, Us Uy Us
1 124.00 124.00 124.00 124.00 124.00
2 144.82 135.23  98.18 101.91 117.64
3 147.95 143.77 59.27 61.95 68.41
4 148.64 150.27 54.64 55.95 61.86
5 141.59 165.41 54.91 54.68 56.59
6 139.00 166.27 54.59 55.36 56.55
7 139.05 166.41 54.59 55.14 57.50
8 139.86 166.41 54.59 55.05 57.68
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R(C) 7.73  16.62  26.72 26.96 28.59
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z 0.07 0.16 0.25 0.25 0.27
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Tab. 10 Training resource allocation alternative set S
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