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Fig.1 Clothing energy consumption test platform
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Fig.2 Measurement system structure diagram

1.2 BRE=FEREiitia

A I 15 B IR AR, v = R A T IR
B AR 2298 B RDRE B A AU
PEATFEREIIS . FEIKB AL AR AR ATLAS A B0 H S A
B THE A B A FERE G o 2l D AR il 2k dn 5] 3
7N

50
48 | ——

46 | — i
44
42 F A
40 b
38 L,
36 F
34 |
32 p

30 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20

HJ 8] /min
B3 InXih%E

Fig. 3 Power curve

I ESN

SERKN], R FEREWRIN DR 2 B KAT B2 AR Bl A
A FT gl , FERETXIEF- £ BEAS A O IX 3 A ) 4 i Al 8 114
FEREDN A . Ml ARAEREDN R /DN, 2978 32.17TW, Bz il iR
THAEM TR, 290 42.15W , 22 58 il IR FIRRS 1l I 24 715 4



Fifesl % : I TS-SVR M §ATHMCRFEREMIL 9 PFG 7 iLWF5E

75

A ZEA K

F T I I FE BE D A AE— 2 W 3l , A 30Xt 20min T
YEIRAETR , DL B =R FERE#E T 1 Rt 4, anl&l 4 fir
T o ZEFEFBHBE L B ] A 3G, =R ke ) FE RE [ BE R ]
AFACZRPERE N, H 25 5035 %7 B &, 20min B, =R IR (9 FE
AE4351°M 38609.54] ,45030.627,50580.47

50000

i L
2499 7

40000

30000

FeREN

20000

10000

0 5 10 15 20
HsJ ] /min

B4 FAcHLE
Fig. 4 Energy consumption curve

1.3 BREFERENHIEIZINIE

MR FERERI S BN Z , AR A o | TR L RURS |
JEEAS IR, g 1 X SE S RO FERE I/ N E M L, 5
SR AR AR I 125, A T B i i R R A i . o T
SO IR K T m RN 2 A MERL , SR IE AS iR
LTI FEREILT .

MR SE AT 2, WA =B AR B (1:0K52: 753
N AR BT (1052 22993 J ) =B AR RS
(1:K52:9053: /) BN EERE R B (12 575253 1%)
(R I A T . AR SR AV R 0.4~1.2kg, BEHE
PIEGE L 0.05~0.3, K5 A28 5 73 = AN EEPURE- 1518
RS VE A TG, I AT O 2H 36, oot/ 1l 52 2%
JEo 1R -3 AR R AR 1 =Ko

K =R R BB IR 3 S A T AR RE IR, 10 S8
Bl , X 52 A HREFE RE Y T 2D R AT I, HEAT 1min )
AR B WA 10 Horb k5 j 9 [R) — 7K H 3R e
Bo LIL AR50 56 7 4 1.2 3 2KSP Bk g ) i B4 s 1)
B

H 2 1A ECHE 23 B Al L 7 9 A, AR R S50 ik
XS N AFERE S M AR B[R], o] DL LA (D A T 43
e AR ZE B, DIHIE A2 PR SR TR 25 1 T X IR AE RE 2 i
JE BT o IR B B RE e A R R s B
W22 D, 2 0.89kT, i W AE B IUELYE BT Y, e o fat X Al e A6

AR S0 T 4 B0 58, R X B RE R P B N, 9
0.13KJ. FEHET ISR I , 0725 % FEAE R O

R1 NERFEERXKFERELE

Table 1 Energy consumption data of orthogonal experiment
of different clothing
IG5 JIRzE i 1A JEE P R % INE /I
1 1 1 1 1 2.08
2 1 2 2 2 2.68
3 1 3 3 3 3.18
4 2 1 2 3 2.96
5 2 2 3 1 3.04
6 2 3 1 2 3.12
7 3 1 3 2 3.8
8 3 2 1 3 3.36
9 3 3 2 1 3.98
1/k, 2.65 2.77 2.85 3.03
11, /k; 3.04 3.02 3.20 3.02
01, /k; 3.54 3.42 3.16 3.16
D, 0.89 0.65 0.31 0.13
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Fig. 5 TS—SVR algorithm flow chart
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Table 2 Comparison of regression prediction results and
actual results

Ry SebrE i T %
1 235 245 95.9
2 2.56 2.46 96.1
3 2.68 2.78 96.3
4 2.23 2.33 95.6
5 2.18 2.08 95.5
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Experimental Study and Prediction Method of Energy Consumption of Pilot
Clothing Based on SVR

Sui Xiuwu', Liu Qijun', Qi Xiaoling®, Yang Guofu?

1. Tianjin Key Laboratory of Modern Electromechanical Equipment Technology, Tiangong University, Tianjin 300387 ,
China

2. Aviation Key Laboratory of Science and Technology on Life-Support Technology, Xiangyang 441002, China

Abstract: In order to solve the problem of energy consumption caused by different characteristics of pilot clothing, an
identification method of human body energy consumption suitable for different types of pilot clothing was proposed.
Firstly, the model robot was designed to reproduce the motion state by simulating the human body in the working
mode, and the protective energy consumption test platform was built. In order to explore the influence of different
characteristics of clothing on the energy consumption of equipment system, orthogonal experiments were carried out
on the model robot experimental platform, and a prediction model of clothing energy consumption based on Support
Vector machine Regression (SVR) was proposed. The experimental results show that the model based on SVR can
well predict the relationship between different characteristics of clothing and physical consumption, and can accurately
evaluate the clothing grade of different characteristics of clothing.

Key Words: clothing energy consumption; support vector machine regression; test platform; rating evaluation; prediction
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