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Track initiation based on random forests with generalized entropy

LIU Anning' ,SHI Jiantao'**
(1. College of Electrical Engineering and Control Science, Nanjing Tech University , Nanjing 211816, China;
2. Nanjing Research Institute of Electronic Technology, Nanjing 210039, China)

Abstract; A track initiation approach based on random forests with generalized entropy has been proposed
in this paper. In the framework of generalized entropy, the generalization performance of decision tree in
random forest is improved on various data sets by introducing an adjustable parameter. Furthermore, it
can effectively over-come the problems of poor adaptability to data and local optimization in the process of
tree building. In this work, the radar target track initiation problem has been transformed into sample
classification with supervised learning. In the first stage, the random forest decision tree model has been
constructed based on historical data. Then the measurement data are preprocessed using the generalized
entropy adjustable simple rule method to get the test samples. Finally, the test samples will be input the
trained random forest to get the target track initi-ation result. It is verified by radar data that the proposed
method has better track initiation performance com-pared with the traditional random forest method.

Key words :target tracking; track initiation; random forest; generalized entropy

0 355

R T A T S O AR AT 55
O 0 2 D AT R R A
SERFIRTE . WA AR, SR8 7E T AR XS B AR AT
RasE B 2 W BT HEAT 09 6 00 B A 8 0 7 ik

s B #7:2023-10-30; &6 B #3:2023-12-26

AR TR e 7R A 5 B H B R B AT 5 T A R
0 B R BT IR T I Y RN PR 5T i SR
IR BB AR 5 T I A R W R A A
TEVER N s AR ATIEE iR E B # A
Kt Ak BRBIEFE 1) T2 2 ]

HETE:BRAAASLLATA (4% .U19B2031) ; T 5 B (4% .61404130210)
SIS 17, LA E. K TRAHEAURM G F L BAFALEA W k[ J]. 28 & F3#K,2024,21(1):7 - 12. LIU A N,
SHI J T. Track initiation based on random forests with generalized entropy[ J]. Space Electronic Technology, 2024 ,21(1) ;7

-12.



$8 - 3l FHA

2024 4EE5 1 ]

LR, T35 E b SR S 400 20 AL 1) e 2 0 B 72
BRI U Rk AL AL B o I U
SR ASY 3B B TR R B B I O i %
O SRR X TR A Sl ad RO 2 H W A
bR FEL R [ R R AT Py B A B A W v 7 R
PETTPA H s 008 B SIS R 7 2 75 i F AR AR
MR, AR, iR F AR ih 5k 12 5 fh]
i ORG REARS R, (H 0 T 55 2% B3R 58 1 H b R
Bio FURT, BT AL AL BT R 05 07 % R8T
Hough 25 b 3127 | 13 Jy ks ash g 3 1 2 KAk
ST RIIVES AT 1 F AR R0 1B 5 A B, 2E i)
Hough 2452 B H AR & 19 AR A T BLUER, DA $2 71
TIA AU TERE . H AT A2 55 i bt
T EAE SR AR BT 5N Ik H AR AR R 46 h B A
HAR RO PERE , (ELTAT I 55 05 BB 15 5 b B S i 22
SR )

UTAFER S H R AL IR JEE 7 Wl PR AN S
AU AT AR AR AR A R 25 1 22 10 A BE AL AR AR
PR Bz IE T R IR BB
MEEAERAE AT AR P 2 H AR st oAl L = 2R 2%
WA A7 T DU BE RE , 27 AR BRI Tl BT iR 1
BT HEHLARAR Y A HARRERBOARBITT

WEATLAR AR IR — o 5 T 4y i 25 A R 5 0 4 B
o7 ) M ARAS G AT W 2 ) Bk, T R 1) B 5
RIPEREDL 25 2 Xt BEAIL AR AR 232 5 1R BB A1 ok BLIE R
Wi EAFR)™ 2 foh T BReSREARS 73 4 U 32 177 DR 5
MRS 0T A R It e LAAE AL 22 RO 25— 2R
Bl T 2 T ik F AR A R

BEXS FAR IS, AR SCHE ) T —Fh R Tz AL i b
HURRARE) B i F AR R T ik , 18 3C = ZAHT
FITTRRBEA QT < i 5| A — Rz A aT 24
fifp R T A% GE REAIL AR PR 3 22 5 il 4R 1z AL g
AN IV 2 ELME LR o 2y o FIC Ak 0 MRS, M)
A SN EHE I TR A R

1 BEARAEZE

BEMLARARI L R SEA AR AN F

B2, R FA HIC I SR AR SR s M e e 2 o
I m AFEATFEA SO I m A YNZRER , 2R 58 B
m PRSI PR I 2 5

0 BEXT AR DR, AR DI GRREAS 1
AR, 50073 2N 2 T4 B0 i A 5, 2 U AL A

TESE %L 5

S = R Z R Ry & B bR BE LR AR
AT P AR BRI 1) ] 2 B AR 0 2 e 4R SR 46
B 3 S A5 2R, B0 ) FH 22 BR U SRR (%) i 0 (L Y5 (L
P T e 2 TN 25 5
1.1 REH

TR I — 2 EL A O A 26 43 2 R Tt [l 19
DIRe T A5t A W 2 > S0k, O AR if-
then BN 4R 5o N7 DR SREAN A9 2L R AR
B BE AR A SRR U 2R R 2 B Tz L O
VU L RRAE , 56 IR R R I SR B30t 4 400 43 b 4
TATFH RS/ R T &N FHEYA 15
L SREOES e P2 T T Sl o 2 s e e ST Y ST
BCIER 43 2, U] Jr 152 7 1 AR T s BRI SA T4 A o
S AR JE A O T AR R 43 B R T s SR
FEAETCIR AR /3 28 1 T4, W5 BEXT UL 28 F 4R ik 47
S LR T BT 6 B, 4k 2 5 4 4 5, A A
E T A, L2 A N RS E B o 25 il Bk b
BRIVERAE, A B A B, BA
TR AR A AR A 25, DU S8 R SR R B A
O e 1 TR

______ &

Bl RRMEREFEEE

Fig.1 Decision tree fundamentals
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Fig.2 The flow chart of random forest algorithm
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Tab.1 Processing Results of uniform velocity targets
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Fig.3 Tracking results of uniform velocity targets
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Tab.2 Processing Results of maneuvering targets

e FEALRRMOT YL AR LR %
H i s 4R 102 102
ZR W S 255 255
Sz eI 5 0
TERA AR A 221 242
LU IR 86.67% 94.90%

H PR IR ER AL FRES AN P 4 fros, o] LUE AT
ALK R AR PR 7 1 He AL G0 9 B BIL AR AR5 3 3R A
T O HERR Y H R ERERSS

o JE LA ST O S fiiik
(a) B IR 300 5]
O fitik
SR UBIELE S

(b) & GEREHLAR AL BHZE R

ORE
AL

(e) 1Z AN BB L AR M Ab RS SR

E4 #EBEIRREREGR

Fig.4 Tracking results of maneuvering targets
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