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An Application of an Improved Isolated Forest Machine
Learning Method to Envelopment Analysis of Aircraft
Control System Power Test Data

NIE Peng

(Beijing Aerospace Automatic Control Institute, Beijing 100854, China)

Abstract: In order to make up for the defects of current test data envelopment analysis methods, a
new data envelopment analysis method is proposed and implemented. In order to judge the consis-
tency of multiple data of different aircraft in the same control system, the after improvement isola-
ted forest method is used for data envelopment analysis. Aiming at the consistency judgment of
multiple data of different aircraft with the same control system design, the improved isolated
forest method is used for data envelopment analysis to find out unqualified power supply voltage
data. This method can also be extended to sample data such as otherdata enveloping analysis sce-
narios. On this basis, a data envelopment analysis software was developed, and several verification
tests were carried out. The results show that the data envelopment analysis method proposed in
this paper can effectively judge the link problems involved in the aircraft.
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Fig. 1 The 3-standard deviation range data plots
based on Chebyshev’s rule for 5 V voltage
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Fig. 2 The data envelope analysis of isolated

forest based on 8 data of 5 V voltage
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Fig. 3 5 V voltage 8 data envelop analysis images

ik A B SHE g R IRAE . AR R B S 8h R B
LR RE R BCOM (. 0 BT B 7 ik S I A AR
TN G HE o SRR TR B 2% 20808 W 57 3 28 i 19 £ir
B OEMB R, N ASR (WLE 4 A
R T 1 REAR S M O ST R, B A R
T AA—HE,

Wl 4 s SR AR (AR BEhR O A
ZRAOEE) A AR A 28BS R 5 A R dls A
s BOR — SN B — 2k

5.7 . o LN AR L4
* WA A N4

564 et © RS

W

W

W

KRR 25 VALJRUSLE/V
, Iy ,

4.9+
(I) 10 (I)OO 20 (I)OO 30 (:)0()
R
B4 5VEESRRBEBNMETYT

AREFHEGESTE
Fig. 4 Improved isolated forest algorithm performs
data envelopment analysis images based
on 8 test data of S V voltage
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Tab. 2 Isolated points with the total number of points
75 5 VIR 1 5 VIR 2 FL it LT KR B i AR 4 AL R Fa R HL R
1 0 0 0. 05 0 0.18 0 0
2 0. 05 0 0.15 0.1 0 0 0
3 0.1 0.01 0.21 0. 06 0 0 0
4 0 0.2 0. 03 0 0. 24 0.1 0. 09
5 0 0 0. 05 0 0 0. 03 0.08
6 0.02 0.07 0.02 0.41 0 0 0.17
7 0 0 0.03 0.02 0.25 0 0.13
8 0. 47 0.2 0.15 0 0 0. 56 0
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Tab. 3 Isolated points with the total number of points (0 if the threshold value is 0. 2 or less than 0. 2)
F 5 5 VIR 1 5VHEIE?2 R A T KR RRL TR A e H TR TR R
1 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0
3 0 0 0. 21 0 0 0 0
4 0 0 0 0 0. 24 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0.41 0 0 0
7 0 0 0 0 0.25 0 0
8 0. 47 0 0 0 0 0.56 0
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o 5 VALE D s HEdE BRERE BHupE

1 0 0.21 0 0 0
2 0 0 0 0. 24 0
3 0 0 0.41 0 0
4 0 0 0 0.25 0
5 0. 47 0 0 0 0.56
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Fig. 6 Chebyshev’s rule for consistent data envelope analysis
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Fig. 7 K-Means+ + method to cluster the data
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Tab. 5 Improved isolated forest test accuracy table

[ R/ vV,

FE ey, magoq TR/ RIS
1 [20, 0.2, 100] 0.9 0.5
2 [29, 0.2, 100] 0.9 0.5
3 [35, 0.2, 100] 0.7 0.5
4 [40, 0.2, 100] 0.6 0.5
5 [20, 0.2, 400] 0.8 2
6 [29, 0.2, 400] 0.8 2
7 [35, 0.2, 400] 0.9 2
8 [40, 0.2, 400] 0.8 2
9 [20, 0.2, 1000] 0.85 5
10 [29, 0.2, 1000] 0. 95 5
11 [35, 0.2, 1000] 0.85 5
12 [40, 0.2, 1000] 0.75 5
13 [20, 0.2, 1600] 0.67 8
14 [29, 0.2, 1600] 0.67 8
15 [35, 0.2, 1600] 0.97 8
16 [40, 0.2, 1600] 0.67 8
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17 [20, 0.2, 2000] 0. 84 10

18 [29.5. 0.2. 2000] 0. 89 10

19 [30, 0.2, 2000] 0.79 10

20 [40, 0.2, 2 000] 0. 69 10

21 [20, 0.2, 2500] 0.71 12.5

22 [29.5, 0.2, 2500] 0. 81 12.5

23 [30, 0.2, 2500] 0.81 12.5 9 REHEFEALETHEGMEEH

24 [40, 0.2, 2 500] 0. 81 12.5 Fig. 9 Software platform displays images and data files
25 [20, 0.2, 2 800] 0.8 14

26 [29.5, 0.2, 2800] 0.9 14 3 gg;ﬁiﬁ

27 [30, 0.2, 2800] 0.7 14
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Fig. 8 Data envelope analysis program software interface
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