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Application of Hough Transform to TargetD etection and Track Initiation

ChengHongwei Sun Zhongkang
(Institute of E lectronic Engineering NUDT, Changsha 410073)
Typical m ethod of target detectbn is Bayesian m ethod whid is usually appled to

threshold detection. In thispaper w e discuss am ethod for sim ultaneous target detection and track ng

Abstract

based onH ough T ransfom atbn by m eans of incoherent integration A s to the situation of return sig—
nalsw ith different signal to noise ratio(SNR), wedisaiss two fom s of incoherent integration, direct
integ ration and binary integration. Binary integration has its unique advantage n weak target detec—
tion Theoretical perform ance analysis is also presented in the paper

Keywords Hough transfom, target detection track nitiation

Bayes ,
Hough
, . Hough ,
1 Hough
Hough ,
Hough P (x, y), H ough H (d

*1997 9 29
: s , 1964



4 1998 4
0),
d= xcod + ysirﬁ (1)
, , Hough ,
1 Hough
( ) H ough
. R T R—T
, R U X0y X0Y
2 100 X0y
’ > 7dB, , 1 5dB
Hough , 3
40 # B 15
301
20l _
10} & B 47
g of
3 —10f
— 20
_30_
' : —40f
0 90 135 180 o . L L R N N
Theta —60 —40 —20 O 20 40 60
z/km
1 Hough 2 X0Y 100
BB
— 7 B ¥R
3 2 Hough
11
12
, H ough s
Hough X0y )
Xoy ) H ough ,
Nx Ny ) Hough Nd NO
Z Hough a Swerlng Il



Hough 55

Raylegh o Pr. PD? ’
Pr= | pdi= | esp(= s)de= exp(= 2 (2)
Po= | pdsyaes |, T ep ) des el (3)
=) p )z 1+ SEPUL g/ T ePU g
, S . Pr h :
7= — In(Pr) (4)
Z , H ough )
Hough
Co, Cr, (2} (3 : G . G
5> 0
N H ough , N
H ough > Hough N
m (v & L 2, m) Z
P (1-PY'™"  m a D, (y= Z,w
a) , Hough Y a :
D(Y> a) Z CRPF (1= D) "D (y= 25 x> 9 (5)
=1
D (y= lei> a) (5) . xi Swerling ,
p (x 5) Sexp( S)’ S x> L
p(x8)
ple )= P25 u(x - 2, (6)
, uw(x— Z) let, xi , ¥ 2n X’ )
_ (y —m&" ! y-mZ
p(y)= (1+ S)Y"(m - 1) exp( - 1+ S )u(y—mz) (7)
n . y 4 :
~ m . o oo (,V _m Z)m 1 B - m Z B Z
= Zrlxl> )= Ja (1+ SV (m - 1! exp( y—1+ S Ju(y — m 4)dy
~ co (/V _ mZ)mfl
- Jmax(a,mz) (1+ S )m (m — 1)! eXp( 1+ S%dy
1 agmz
- a_ mZy 8
- a_ Z m— 1 ( 1+ S ) ( )
exp(— | n:; ).Z/p)o o a> mZ
(8) (5 H ough (O
L agmz
= D) ChPE (1= Po) " ot (A= Ly (9)

exp(= g =R ’




56 1998 4

a_ m7Z
N mlfl I ( m A

. A 7 .
b= D) CHPE(1= Po) ™+ ) CIPB(1- Po) " exp(- ——25)- > —1E5—
m=m m= 1 1+ S = 0 k!

1

(10)

N
2GR (1P ) = 1= (1P

m=

m -1

a_ m7Z;

] £
C = — — v — s", m _ N-m a_ Z m-— 1 ( )
D 1- (1= P»n) EIG\PD(I Pn) {1_ exp( - m )2 A1+ S (11)
I+ S =0 k!

mo- 1 -
b N N —m a_ Z
GV )= 1= (1= Pr) = 25 CIPF (1= Pr) [ 1= expinz- a).;)iTm)i] (12)
Cr Hough ,
N o Hough s Hough
o q N H ough ,
G H ough o
N a
G™= 1= L= Gw) P (13)
N ma Hough ) H ough
. ;V"\‘:l‘,(
1- Cr1- Gw)
Cp = = N ( 14)
2 n=1GV
N , |
Hough ) H ough
N 4 N 0 H ough . Hough N
4 N Hough
2
, H ough . Hough
5 6
> Hough ,
Z l V4 Q

1 Hough . 5



Hough 57

310

232

155

y/km

77

0
%
z/km
5 1dB 30 ( 6 | 0
7 1 Sd dB Hough
SNR= 7dB)
7 )
7 1dB 30 Hough
. , 7
Hough M. H ough
G, Cr. (5 , Hough
N
Cr(V )= 20 GiPE (1= Pe) ™ (15)
m=M
H ough 1 ,
N
Cr= 1= I [1- G(v) (16)
G . [2] Brunner ,
Po (k) k
( Z P (m, n n
m ’
P(Q1)= 1-Pn (] (17)
P(L )= Pr(l) (18)
m, n 1, :
P(Qn)= [I-Po(n)P(Qn- 1) (19)
Pm,n)= [1- Pr(n)Pm,n- 1)+ Po(n)Pm - Ln- 1) (20)

P(n,n)= Po(n)P(n- Ln- 1) (21)



58 1998 4

M Hough )
N
CD = 2 P (m, n) (22)
m=M
3
. H ough
’ ’ , . Hough
H ough (d 0) (d*‘Ad 0+ AD) - Hough
., Hough ( Xoy )
d+ Ad= xcos(9+ A6)+ ysin(e+ Ae) (23)
Af ) )
di Ad: xc0£+ ysilﬂ (24)
Ad ,
Ade 3 €y @ (25)
R et\ ew X Y o ’ ’
, , Hough
. , H ough )
, H ough )
4
Hough .
H ough ) ‘

I DudaR O, HartP E UseoftheH ough transfom to detect lines and curves in pictures Canmunication of the A CM, 1972

2 Brunner JS A recursvemethod for cakulating binary integration detection probabilities EEE T rans AES 1990 25 (6): 1034
- 1035

3 Carlson B, EvansD E D, W ilson S L. Search radar detection and tracking w ith theH oug transfom—— Part I System concept IEEE,
Trans AES 1994 30 102- 108

4 Carlson B D, Evans E D, W ilson S L. Search radar detection and track ingw ith theH ough transform—— Part I D etection statistics
IEEE Trans AES 1994 30 109- 115

5 Carkon BD, EvansED, W ikonS L. Search radar detection and track ing w ith the Hough transfom—— Part [II Detection perfor—
m ancew ith binary ntegration EEE Trans AES 1994 30 116- 125

6 Ballard BH. G eneralizing the Hough transfom to detect aibitraty shapes Pattem R ecognition, 1981 13 111~ 12

s . . : , 1984



