
US006430303B1 

(12) United States Patent (10) Patent N0.: US 6,430,303 B1 
Na0i et al. (45) Date of Patent: *Aug. 6, 2002 

(54) IMAGE PROCESSING APPARATUS 5,150,426 A 9/1992 Banh et al. 
5,177,794 A 1/1993 Abe et al. 

(75) Inventors: Satoshi Na0i; Hiroichi Egawa; M0rit0 5,243,418 A 9/1993 KllIlO e191 
Shiohara, an of Kawasaki (JP) 5,301,239 A 4/1994 Toyama et al. 

5,309,137 A * 5/1994 Kajiwara .................. .. 348/148 

- . -- - - - 5,515,448 A * 5/1996 Nishitani .................. .. 382/106 

(73) Asslgnee' FuJltsu Llmlted’ Kawasakl (JP) 5,590,217 A * 12/1996 Toyama .................... .. 382/104 

(*) Notice: This patent issued on a continued pros- 5’8O9’161 A 9/1998 Amy et al' 

ecution application ?led under 37 CFR FOREIGN PATENT DOCUMENTS 
1.53(d), and is subject to the tWenty year 

- - JP 61-243569 10/1986 patent term provisions of 35 USC 
154(aX2) JP 63-20578 1/1988 

' JP 63-314988 12/1988 

_ _ _ _ JP 3-206574 9/1991 

Subject to any disclaimer, the term of this JP 5.159057 6/1993 
patent is extended or adjusted under 35 JP 5-159058 6/1993 
U.S.C. 154(b) by 0 days. _ _ 

* cited by exammer 

(21) Appl. No.: 09/564,535 Primary Examiner—Jon Chang 
(22) F1 d M 4 2000 (74) Attorney, Agent, or Firm—Staas & Halsey LLP 

1 e : ay , 

(57) ABSTRACT 
Related US. Application Data _ _ _ _ 

An image processmg apparatus for extractmg the speci?ed 
(62) Division of application No. 08/681,485, ?led on Jul. 23, Objects has a background image extract unit for extracting a 

1996, now Pat. No. 6,141,435, which is a continuation of background; a ?rst average background extract unit Which 
agphc‘liatloclll NO- 080207929: ?led on Mar- 31: 1994: HOW extracts an image that includes a plurality of stationary and 
a an one ' moving objects each having a speed not higher than a 

(30) Foreign Application Priority Data predetermined ?rst speed and also the background; a second 
average background extract unit Which extracts an image 

11:281. 3;, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. includes the Stationary and moving Objects eaCh having 

ay , ( ) ........................................... .. — a Speed not higher than a predetermined Second Speed and 

(51) Int. Cl.7 ................................................ .. G06K 9/00 also the background; a ?rst difference-calculation process 
(52) US. Cl. ...................... .. 382/104; 382/106; 340/937 ing unit Which Calculates a difference between an Output 
(58) Field of Search ............................... .. 382/104, 106; from the background image extract unit and an Output from 

348/148, 149; 340/937; 701/117 the ?rst average background extract unit as a ?rst speed 
image; a second difference-calculation processmg unit 

(56) References Cited Which calculates a difference value betWeen tWo outputs 
from the ?rst and second average background extract units 

U_S_ PATENT DOCUMENTS as a second speed image; and a third difference-calculation 
* processing unit Which calculates a difference value betWeen 

2 ;/ ($316561; """"""""""" " 348/149 an original image and either one of outputs from the ?rst and 
4’667’233 A 41987 F?fllllkawa second average background extract units as a third speed 
4:937:878 A 6/1990 Lo et al. lmage' 
5,034,986 A 7/1991 Karmann et al. 
5,109,435 A 4/1992 Lo et al. 7 Claims, 27 Drawing Sheets 

LIJ 1H 

2 110 __ _ i‘ _______________________________________ _ _ 

2 I- 0 1| 

5 = ZFEEXESSED 44% 1 
% UNIT T aEJgillglG UNIT UNIT EEITTRACT POgU'ION/ git}? : 
_ i S 5 S g ??lngULATlNG g8; : 

| 122 I23 1 4 _) I l 121 125) 126 i 
l l 

I ----- ~1 ,I 

I l l I 
g I t I 
I 1488 4988RPM I 9888888 9,4888% 
l EXTRACT UNIT } I TIME-SERIES OORRELATING : NIT 
I T I ' TABLE MAKING UNIT I $ 
I j 2 I 1 UNIT 5 I 
L2,_212_9_2___‘§?__2' L ____ £151 222222 12L“ ' "3 







U.S. Patent Aug. 6, 2002 Sheet 3 0f 27 US 6,430,303 B1 

Fig.3(A) 
p, TIMET P4 
a r“ 

w I 

1 
P2“ 

/ K\ \\ 
F? I.» Pg P5 

Fig. 3(5) 
TIME T + SEVERAL SECONDS 

P1 ~ i , P5 

P2-- I 

3 | 

‘ l 

/ / I 
/ \ 

P3 L. 



U.S. Patent Aug. 6, 2002 Sheet 4 0f 27 US 6,430,303 B1 

Fig. 4 











U.S. Patent Aug. 6, 2002 Sheet 9 0f 27 US 6,430,303 B1 

Fig. 8(A) Fig. 8(8) 
TIME ‘r TIMET + SEVERAL SECONDS 

P1 

.. 5* /@= 
P3 | P3 | 

Fig.8(C) Fig.8(D) 
TIME 1 TIME f + SEVERAL SECONDS 

P1JQ P1 P2~/. P2” 

P3 P3 

Fig. 8(E) Fig. 8(F ) 
TIME T TIME T + SEVERAL SECONDS 

P1h® P'YéE 
/. R3\ /0 ‘R3\ VA VA R1 //L1 R1 \ 
P3 P3 



U.S. Patent Aug. 6, 2002 Sheet 10 0f 27 US 6,430,303 B1 

F ig.9(A) Fig. 9(5) 
TIME I TIME T + SEVERAL SECONDS 

II5 I0 
I I 
| | 
I I5 I 

Fig. 9(C) Fig. 9(0) 
TIME T TIME I + SEVERAL SECONDS 

“5 I5 

Fig. 905) Fig. 90-‘) 
TIME T TIMET + SEVERAL SECONDS 

[LI 0% 221 g 

/ L2 R2 / L2 R2 \ 



U.S. Patent Aug. 6, 2002 

Fig. iOiA) 
TIME T 

Sheet 11 0f 27 US 6,430,303 B1 

Fig. 70(5) 
TlME T + SEVERAL SECONDS 

/ 
/ . i 

| 

I 

Fig. lOiD) 
TIME T 1- SEVERAL SECONDS 

Fig. lOiE) 
TIME T 

Fig. /0(F) 
TIME T + SEVERAL SECONDS 

LO Q] @ 
/|_3 R3\ 

/L2 R2 \ 
/ LT 



U.S. Patent Aug. 6, 2002 

Fig. I /(A) 

Sheet 12 0f 27 US 6,430,303 B1 

5 

/ 

é 

Fig.1 1(5) 

/Ps 



U.S. Patent Aug. 6, 2002 Sheet 13 0f 27 US 6,430,303 B1 

Fig. /2(A) 
L0 L1 R0 R1 

L2 L3 R2 R3 
CO 

1.4 L5 R4 R5 

L6 L7 R6 R7 

Fig. 12(5) Fig. 12(0) 

J 

SP1 

SP2 

Fig. 72(5) 



U.S. Patent Aug. 6, 2002 Sheet 14 0f 27 US 6,430,303 B1 

Fig. /3(A) 

Fig. 13(8) 
n Y. 

W Y 

X3 X4 Xn 

SP1 

SP2 

W////% 
X0 X1 X2 



U.S. Patent Aug. 6, 2002 Sheet 15 0f 27 US 6,430,303 B1 

3% mt 







U.S. Patent Aug. 6, 2002 Sheet 18 0f 27 US 6,430,303 B1 

Fig. / 7(A) 
3 m 

WHITE LINE R1 
ROAD 
WHITE LINE R2 
ROAD 
WHITE LINE R3 
ROAD 

WHITE LINE P24 
ROAD ‘ 

WHITE LINE P25 
RoAD 

F ig./ 7(8) 
SHARE-9 RECTANG LE 

( 50,480) 50cm __/WH|TE LINE P25 

(TEN 58% /////~ ROAD 

F ig.l 7(6) 
LEFT RIGHT 

WIATBEER uRRER ligvgER END 

P1 (50,0) (500,10) 

P2 (50,20) (500,30) 

P25 (50,450) (500 ,490) 



U.S. Patent Aug. 6, 2002 Sheet 19 0f 27 US 6,430,303 B1 

HCHS .LHSIH .LV 
HNI'I DEL-WELL 

HGIS _L:|3"l .LV 
HNFI QL-L-IVELL 

690.008 Swqdo: 80 6m .oomv Swdo: Na 8_ .008 6 do: i 
oz Oz mwmznz Ego Nani M2: #66 Em: HE; @E 3E 

35 .90, 






















































