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Application of Improved GHSOM Algorithm in Civil Aviation Regulation Knowledge Map
Construction
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Abstract Aiming at the problems that the number of clusters cannot be dynamically changed and the text classification results
are not accurate enough during the text clustering process,this paper introduces and improves the Growing Hierarchical Self-Or-
ganizing Map (GHSOM) algorithm to improve text clustering accuracy,and tries to use the improved GHSOM algorithm to build
a knowledge map of civil aviation regulations. The GHSOM algorithm has a multi-level hierarchical structure,and each layer con-
tains several independent growing SOMs. Through the growth of the scale,the data set is described in more detail to a certain ex-
tent,and the classification effect is improved. Based on this, taking various laws and regulations in the field of civil aviation as the
sample data set,combined with Chinese word segmentation,keyword extraction,file vector and other technical means, the text is
clustered and analyzed using the improved GHSOM algorithm,and finally the construction of civil aviation regulation knowledge
map is completed. Experimental results show that the proposed algorithm has significant text clustering ability. The civil aviation
regulation knowledge map constructed by this algorithm has achieved good classification results,and its evaluation indicators such
as accuracy and recall rate have been further improved.
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Fig.1 Knowledge map model
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Fig. 2 Construction process of civil aviation knowledge map
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Fig.3 Typical structure of GHSOM
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Fig. 4 Proportion of various types of theme content
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Fig. 5 Overall result of civil aviation laws and regulations knowledge map
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S5\ i WA 3 T R R A T R A\ 2 3 R % T
HHAT g 09I KA SRR AE , AAT BLAL §T 5 2 U AL 5T PR T
Ko F I X AT A B T BRI . Bk
THAAT AT LIAE B 2 S 7 — B — A O — ARk A
FE S IERE AR R B B AT R A IR R SR A . e F
HOUFECFN R BB GETEEME)E LT (AHHizsis
A 2B VE AT UE VBB S T (S TP AC il A H s AT B K A
BN DA L B R A 2% 48 B e ) 8 L A 3k
34 WP, AN, 78 ¢ B T 2 1% 4 AR R0 ) B8 1 B b R
A« P TTA 25 15 1 W 55 HLAG 32 B A 000 5 T S M, AR H AR #)
D0 B SRl 37 A 1 4T A BT A R A, b X R B Y 34
BRI IE . 45 T4 4 . SO B g 2= 45 3%,
3.3.9 MBEHLFH

TEAS JUSPUIRAS J 5 0 A% 2 B A T AR RS e R
B 22 D0 AU B SRR BEOR M A 28 5 g DL R T 4%
KPR MA RO R R R A R . KR S L 4
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S B LU DB — 2 TR A IR S AR U R AT
HUBR B RATHAE DG 4% A 2 LI DS — BN E AN A (R AL
251G R 5L PR R D5 — F TR AR R A A
PR A IR D0 D55 DY 55 PN 4 S5 T 23 TN A
3.4 SR

TEHLER 2~ (ML) | A 2R3 5 40 B (NLP) 5 2K % (IR)
EE 45U, PEAL (Evaluation) & — 0 209 TAE  HE N 845 A
K5 7 R (Precision, P) . 4 [l & (Recall, R) #1 Fl1-Measure
(F)UT, RG  1 E XA 4328 TE A 11 A B o B AR BB Y e
B, A Inl F R B R R AT H T R R B A S
B [l — 28 935 H B9 LL . Fl-measure J 25 & 37 46 45 . H
TR B R R ] R AL TR — R B S5 R L FRATT T
RN MG IR TN, AR S F AR T M i
m T LA B AT 6 A b X 5 SR HEAT 3 BT PR .
3.4.1 iR B o R0 B RITRE

HRYE A 8 % LA W3 F 09 3, % T B0 AT S 1
GHSOM 53 1 R AL v 80 0 12 b 1] ) 2 0020 6 A7 9 A, 75 21
RIPEAE LS A dn 3k 1—3% 3 T3,

F 1 BRSSP R A 2T AL 2 R

Table 1  Evaluation results of the first layer of knowledge map
after improved algorithm
A %0

E A4 # LS BEF F &
%At X 100. 00 71.43 83.33
MG EE 96. 88 91.18 93. 94
a3 100. 00 85.71 92.31
TEARELSAE 94. 74 89. 26 91.92
BE PN 91.18 88.57 89. 86
R 97.83 83.33 90. 00

[ i3 96. 88 79.48 87.32

b WOE 100. 00 85. 00 91. 89
OB E 92. 00 88. 46 90. 20

2 UGHFRIE R R A A RO AG 25 R
Table 2 Evaluation results of the second layer of knowledge map

after improved

BT . %)
E A L ES 4 EF F &
BB ERLEE 94.74 90. 00 92. 31
R R MR T 100. 00 92. 86 96. 30
&I E 96. 55 93.33 94,92
T& 54 gz A 100. 00 96. 88 98. 42
tELFHAE 93. 85 87.14 90. 37
BL A 4 38 SE 93.33 93.33 93.33
M=BBELGEE 100. 00 88. 24 93.75
22 38 A 96.77 81.08 88.23
AL AEEXL 95. 24 74.07 83.33
Wi G AL TR 100. 00 91.67 95. 65

3 SRR N R A =R AL 45 R
Table 3 Evaluation results of the third layer of knowledge map

after improved algorithm

CBLT . %)
ES-E L Lk EEES F{&
CE-h ) 96. 30 89. 66 92. 86
B A RN E 92. 11 85. 37 88.61

PB4 SR AT R BT B W 2y R R B — 2R
AR OR 0 56 3 e T 9006 o A TR SR T Y 9K L B Y BRI
Gy Z ) — M, LR By O RS O e E AR . [
AF B A SRR B Ay RO TR 06 I AR 3280 B % B
22 X I R TR0 G s ML 7 0 Ak I FUORS B B S B0 L il

AR R R R R B B N AT AR R A 5 A F R
A FHMEMHNE, FENOATCEOEE S S BT
R R AR . RIS S AR R i o R
AN DT 3 — 25 i A SRR .
3.4.2 ik RIEAE

Sk HI% 58 GHSOM B33k 44l 1 [ 125 R0 4035 b 181 43 288
45 FoB R AR 43 O JL RS 32080, B 2 A 3 A0 i B4 R
5 BT 4328 F A UM 22 BRI R S AR R 5 3
W, WS MEEEEWE BA TR LR T, B TR
B MBI TE SOM BERLE N B P ah Bl TR A 1L &
P28 I HAEESE GHSOM TR % R T HREE B &R
THE DR Ay 35 ) i SR IR 1) 43 28 5 B bl e — 2D Ak

FOU 48 T B ROR R BAE 3 SR M BB b R i Bk
R 5 B 45 T AR by 1k e B I L o e R R N
TR 22 0 5 1R S ) AN P 2, S R] 114 T 4 A R U . &
WL L 3 T S8R R B TE R A A0 TR L B TR R
P26 — 2 1 AH G B dn 3k 4 gl

F4 BRI A — R AL 2

Table 4 Evaluation results of the first layer of the knowledge map

before the improved algorithm

BT 2 00)
ER-ERS LEES CREES F &
Z A Ak 98. 56 68. 95 81. 14
S5 #EE 72.93 81.18 76. 83
fit 3 91 99. 27 83. 24 90. 55
T & 5 HE 83.19 79. 26 81.18
R EMx 92. 85 85. 54 89.05
2R 93.95 88.37 91.07
BT 84. 81 68. 74 75.93
H A 100. 00 85. 00 91.89
PEEHE G TR 93.19 82.52 87.53

o TR R % 2 A0 5¢ L B RE B I AU A S i ML Ak
B 4 A FERBAT BRI Bk 3 S SR LR RE L R Il
AR 4 A 32T B RO T A Al 25 R A X L, An AT 6 —
8 i .
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Fig. 6 Comparison of P values before and after algorithm

improvement
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Fig. 7 Comparison of R values before and after algorithm

improvement
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Fig. 8 Comparison of F values before and after algorithm

improvement
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BEAE . [AE 7R SC R AR T A Bl 9 GHSOM 832 44 4 1
TR P 1 T AT L O A X2 B8 1 R TR 0 s 2 800 X DT A
SERL M EE B — 25 S BT . TEJR SR AR R, AT 22 ) R S
B0 AR 4T S R R DA AR 2R RS R OO0 T R R LR ]
R FAERFE M,

GERIE RS A RS B Bl R GHSOM 553 ok 4 41
I 7 BTV R R M TR G A 21 2R VR R N R R
2,NEHA R AT RE S LR O E RN R
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F )b SR AR AN BB A i A B A5 R . R AU TF-
IDF 35 5 — Fift 5C i 1) 412 B S50 12 ofe 412 B 5 3] 2 5 S AN 8 1Y
Wh AT B HE ST R B TR 2, DA O ok o R (1 G iR 3R AT
BE AUE . AL BRI R R SR s ) AR RON B
AR PR AER A T AR R TR 1R (Y AT e L AT AT A0
N T FBAR ., AR5, 7T T4 H A 5 5 L ik
AR E AR ER. K5 TFREEF o 5o @
B0 SE - A5 58 T B BERS 0 ( TT5 T R R
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