
c12) United States Patent 
Pirim 

(54) IMAGE PROCESSING METHOD 

(75) Inventor: Patrick Pirim, Paris (FR) 

(73) Assignee: Image Processing Technologies. LLC, 
Suffern, NY (US) 

( *) Notice: Subject to any disclaimer, the term ofthis 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 134 days. 

(21) Appl. No.: 11/676,926 

(22) Filed: Feb.20,2007 

(65) Prior Publication Data 

US 2007/0140526Al Jun.21,2007 

(51) Int. Cl. 
G06K 9100 (2006.01) 

(52) U.S. Cl. ........................ 382/103; 382/128; 382/168 
(58) Field of Classification Search ................. 382/100, 

(56) 

EP 
EP 
EP 
FR 

382/103, 107, 128-132, 168-180, 199-206, 
382/224, 291 

See application file for complete search history. 

References Cited 

U.S. PATENT DOCUMENTS 

3,725,576 A * 
3,760,377 A * 
4,364,089 A * 
4,386,848 A * 
4,783,828 A 
4,847,786 A * 
4,868,871 A * 

H713 H * 

4/1973 Crawford et al ............. 348/170 
9/1973 Attridge et al .............. 382/103 

12/1982 Woolfson ................... 348/169 
6/1983 Clendenin et al. .......... 356/5.01 

11/ 1988 Sadjadi 
7/1989 Wang et al .................. 382/171 
9/1989 Watson, III ................. 382/103 

1111989 May et al .................... 382/103 

(Continued) 

FOREIGN PATENT DOCUMENTS 

0046110 Al 2/1982 
0 380 659 Al 8/1990 
0 394 959 A2 10/1990 

2611063 Al 8/1988 

I lllll llllllll Ill lllll lllll lllll lllll lllll 111111111111111111111111111111111 

FR 
JP 

US007650015B2 

(IO) Patent No.: 
(45) Date of Patent: 

2751772 Al 
06-205780 A 

US 7,650,015 B2 
Jan.19,2010 

1/1998 
7 /1994 

(Continued) 

OTHER PUBLICATIONS 

Stephane G. Mallat, "A Theory for Multiresolution Signal Decom­
position: The Wavelet Representation", IEEE Transactions on Pat­
tern Analysis and Machine Intelligence, vol. 11, No. 7, Jul. 1989, pp. 
674-693. 

(Continued) 

Primary Examiner-Manav Seth 
(74) Attorney, Agent, or Firm-Novak Druce+Quigg; J. 
Rodman Steele, Jr.; Gregory M. Lefkowitz 

(57) ABSTRACT 

A method and apparatus for localizing an area in relative 
movement and for determining the speed and direction 
thereof in real time is disclosed. Each pixel of an image is 
smoothed using its own time constant. A binary value corre­
sponding to the existence of a significant variation in the 
amplitude of the smoothed pixel from the prior frame, and the 
amplitude of the variation, are determined, and the time con­
stant for the pixel is updated. For each particular pixel, two 
matrices are formed that include a subset of the pixels spa­
tially related to the particular pixel. The first matrix contains 
the binary values of the subset of pixels. The second matrix 
contains the amplitude of the variation of the subset of pixels. 
In the first matrix, it is determined whether the pixels along an 
oriented direction relative to the particular pixel have binary 
values representative of significant variation, and, for such 
pixels, it is determined in the second matrix whether the 
amplitude of these pixels varies in a known manner indicating 
movement in the oriented direction. In each of several 
domains, histogram of the values in the first and second 
matrices falling in such domain is formed. Using the histo­
grams, it is determined whether there is an area having the 
characteristics of the particular domain. The domains include 
luminance, hue, saturation, speed (V), oriented direction 
(Dl), time constant (CO), first axis (x(m)), and second axis 
(y(m)). 
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