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Building of ergonomics index system for light armored vehicles(LAVs) crew cabin
HUANG Chenxu, TAN Hu, LI Peng, CHEN Chen, LIU Wenyi
(Northwest Institute of Mechanical &. Electrical Engineering, Xianyang 712099, China)
Abstract: The evaluation of ergonomics of LAVs is mostly the evaluation of single factor and has
no integrated assessment. Aimed at that problem, we have referenced criteria and expert advice
and built an initial index system with 61 indexes from six aspects: display, control, automation,
environment, warnings, and crew cabin integrated. By the modified Delphi-method, 35 indexes
are selected to build the index system. Feedback mechanism is led into the G1 method. According
to the modified G1 method, the weight of indexes is given. This index system can provide guid-
ance for ergonomics design of LAVs crew cabin.
Key words: light armored vehicles(LAVs); crew cabin; ergonomics; index system; modified Del-
phi-method; modified G1 method

BRER AW R A mAL SR A B R ROk A TR AN . DI E BT W R ST

oy - EEAE A T AT B 2L B A R e L
BA ST IRAT AT R 5 ol (B S R BB SR I
RYEFRFEMRAE 55 . BT A PR E R AR,
JE i AR AL B A HER ML m A B
T P A v o 7% 2 () 1R AR AR T AR oL A X
JEE /N HR BB WA I B . DL R 5 S A1
AR ANRA N 3 AN AEFHB 0 F KA
Tk 3 A I A i 5 R R R A P R B Ay 2
N AL E 0 B A K 2 A s A, E AT A
[l £ 55 10, J 2 3 BR A1 AT B AT S Y A B A, L4
PERICR IS A A e B T it e 2R P 2 4
FI 3l A 15 8 BE AL i X I B3 A A B 48 A 2R

i BHEI: 2021-09-28; MILHKM B : 2022-04-02

] A 10 g A HIL TR G 3

RTMIAE TR S R R H AT — R IR
RSOk A T R U (E A 3 B Y B R R O
ABEXS TR AT SRS R . R BUIRAE N — &
B TAEZS ] L KB T TR O 45
T, AR B T A e ] WP A T A ) A T e 2 119
J7 S 3 T N 5 R R R L8 ) A 22 S B AR
R 3t A vh R] LA 22 WIS 5 0 2R 0 R AR A RE R BT
MEPZE, 75 1E TR 3 AR B
A AN I A A Bk — A B BAR 26 RE 5 R 7
NI ATT S T — Rl A B TR 2 A B Beiy
25 BG5S VP A B BB S

P 4& H kR 3E : https://kns. enki. net/kems/detail/61. 1294. N. 20220401. 1700. 002. html
BEEE. BEW. B 0+ BB 505807 18 8 AML T80 534G i R BR AR . E-mail:329132613@qq. com



TSR 45 - B ke Y A A 5fe DA A BIL T RCHE A A A 403

HErE % e B APL TROIT F e &4 T4
RIESE, Hod EAE R (2013) 0 H ] JACK #37 T
AN TR T 23 L N AR ASE R X A 9 B & R AT T AP A O
AT T B A, Jiwen Sun (20200 38 33 0F 5%
TG EE MR RS R B R BT N N B SR X AT
M AR IEAT T AT, B (2019) 9 A5 ST
TR EMEE RGN AN TR &, BB 5
Xf 3 5 AR B AR Mk B R0k AT 4 R K. X)) 48 P
(2018)"“ AEWFIY T %6 W 42405 A WL 2380 — AL 05 B )y
B T AR BN I 0 TR s AT T R4 E
21 (20200 S5 B XS L RE R 42 R 5L N A UK
TEAN[F) 3 5143 8 1) v B2 AR AL AT T £

X BEAE 5T AT LU Y HOR 22 0 B X B — A%
S PG I BN TN N ST & S W (=5 R DT X Y
I3 M ANVEAG A B X 3 51 A0 B A /Y TR0 Al 2R AT
WFSE . e HY R0 3 51 e i APL T2 — 1 &
g8 LR N HGHEAT B VEAL BB T 248 AR 2R A 1RAL L T
AR EERE A48 B U 58 B PE AL . PRt 38 D)
BB TR R b ik & . LAFR 5 3k LR it
A g s o] R L 4 AR B

R T R A H A AP A B S 4 A
i PR AL S AR SCHE T HGH Y PR FE N T IE S
TR AU P A AL TR b R &R O TR S 7
R AR VA G N S 0 O YOG R R A R AR A
R &R T TALE,

1 ERERYPEL

TEFE ST 8RR R oK FH A 2 356 B ik B 25 44,
B 1.

JEYEE =
[ H#s] [FH#s] [FH#s]
I .
T T Hbs [i1]
=

(] [k [Eh] iz
P10 G R G VI b Ok R 4

Fig. 1 Architecture of comprehensive evaluation

index system for complex object system
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Fig.2 Procedure for the implementation of Delphi Method
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Tab. 3 Sample table of the 2nd round of questionnaire
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Tab.4 Summary and statistical analysis of the result from the 2nd round of questionnaire (part of display)

it FIE AR cv P33 THEAEGE /%
R 4.7 0.483 0.103 4.97 4,45 100. 00
FBRAS 5 0 0 5 4,64 100. 00
HAAN R BR 3.8 0. 632 0.166 3.97 4.27 70. 00
7R A AT 4.6 0.516 0.112 4 4,09 100. 00
R A A 4.6 0.516 0.112 4 4.27 100. 00
5 B 1 4.3 0.823 0.191 4 4. 36 80. 00
X b B 4.1 0.876 0.214 3.97 4.45 70. 00

Jo# % il 2% 3.7 1.059 0. 286 3 3.82 50. 00
B iZ 6 4.1 0. 994 0.243 3 4.09 60. 00

53 PER 4 1. 054 0.264 3.97 1. 36 70. 00
5 3.7 0. 949 0.256 3 3.82 60. 00

15 B AL 4.3 0.675 0.157 4 4. 09 90. 00
Yty I8 =X 3.9 0.876 0.225 3 4,00 60. 00

15 9% 3.9 0.738 0.189 3.97 4.09 70. 00

5 B = 3.8 0.919 0. 242 3 4.09 50. 00
R R S EREN - 4.2 0. 789 0.188 4 4.00 80. 00
15 B 4% o SR HE A 4.1 0. 876 0.214 3.97 4. 09 70. 00
15 B v 4.2 0. 789 0.188 4 4. 00 80. 00
i 1 — B 4.3 0.675 0.157 4 4,18 90. 00
eI EREDEN 3.8 0.789 0.208 4 4. 09 80. 00
i i R 1) 5% 4.1 0. 876 0.214 3.97 4.36 70. 00
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Tab.5 Indexes recommended by experts
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Tab. 6 Target layer weighting results
N ‘ A 7 oL
LR JFRFR
T2 r3 ry rs s wh W ws Wy Ws We

1 0,>0,>0;>0;>0,>0; 1.2 1.4 1.2 1.
2 0,>0,>0;>0s>0,>0; 1.2 1.2 1.0 1.
3 0,>0,>0;>0;>0,>0; 1.4 1.2 1.2 1.
4 0, >0,>0; >0, >0;>0; 1.2 1.0 1.2 1.
5 0, >0,>0;>0; >0; >0, 1.2 1.2 1.4 1.
6 0, >0,>0; >0; >0, >0; .o 1.4 1.2 1.
7 0, >0,>0;>0; >0, >0; 1.4 1.2 1.4 1.
8 0,>0,>0;>0,>0s>0; 1.2 1.0 1.2 1.
9 0,>0,>0;>0;>0,>0; 1.0 1.2 1.0 1.
10 0,>0,>0,>0;>0s>0; 1.2 1.4 1.0 1.

H— {5 P

1.2 0.2609 0.2174 0.1294 0.1294 0.107 8 0.155 3
1.2 0.2225 0.1854 0.1545 0.1545 0.128 7 0.154 5
1.2 0.2692 0.1923 0.1335 0.1335 0.111 3 0.160 2
1.0 0.2213 0.1844 0.1281 0.153 7 0.1281 0.184 4
1.0 0.2679 0.2233 0.1329 0.0949 0.094 9 0.186 1
1.0 0.2222 0.2222 0.1323 0.1323 0.1323 0.1587
1.2 0.2955 0.2111 0.1256 0.104 7 0.087 2 0.175 9
1.0 0.2105 0.1754 0.1754 0.146 2 0.146 2 0.146 2
1.0 0.2059 0.2059 0.1716 0.1225 0.1225 0.171 6
1.2 0.2542 0.2119 0.1513 0.151 3 0.1051 0.1261

0.2430 0.2029 0.1435 0.1323 0.116 4 0.161 9
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Tab. 7 Existing ergonomic problems
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