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(57) Abstract

A method and device for real-time detection, location and determination of
the speed and direction of movement of an area of relative movement in a
scene, are disclosed. According to the method, the digital video input signal
S(PI) is subjected to a time-based processing step wherein changes in the
value of each pixel between one frame and the corresponding previous frame
are used to generate a binary signal DP representing a significant change or
the lack thereof, and a digital signal CO representing the degree of change;
and to a spatial processing step wherein both signals are distributed over a
matrix for a single frame passing therethrough, and the relative movement to
be sensed as well as the parameters thereof are deduced from the resulting
matrix distribution. For this purpose, the device comprises a time processing
unit (15) combined with a memory (16) and a spatial processing unit (17)
combined with a delay unit (18). Clock (20) and control (19) units are
provided for clocking the operation of units (15) and (17).
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METHOD AND DEVICE FOR REAL-TIME DETECTION, LOCATION AND
DETERMINATION OF THE SPEED AND DIRECTION OF MOVEMENT OF AN
AREA OF RELATIVE MOVEMENT IN A SCENE,

The purpose of this invention is a process and device for identifying and localizing an
area in relative movement in a scene and for determining the speed. and oriented direction of
this relative movement, in real time.

Relative movement means a movement of said area (which may be composed of an
«object» in the broadest sense of the term including a living being or a portion of a living being,
for example a hand) in an approximately motionless environment, or more or less complete
immobility of said area (or «object») in an environment that is at least partially in movement.

The invention relates to the processing of a digital video output signal from an
observation system composed of an optical input system or objective capable of forming an
image of the observed scene, and by an optoelectronic conversion system or sensor capable of
converting said image that it receives into a digital output signal.

In general, the observation system is composed of a video camera or camescope that
observes the scene to be monitored (said digital output signal then being composed of the
digital video signal output by a camera with a digital output or of the output of an analog/digital
converter, the input of which is connected to the output of a camera outputting an analog video

signal.
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The observation system may also be composed of the objective of an optical instrument
(binoculars, sighting refracting instrument, view-finder), from which at least a portion of the
outgoing light beam is sampled and by a photoelectronic sensor, for example of the CCD or
CMOS type, with the normal associated electronic system, sensor receiving the image formed

5 by said portion of the light beam and converting it through the associated electronic system
into a digital video output signal.

The invention consists mainly of processing the digital video output signal from an
observation system, particularly a video camera, with a digital output to determine signals
signaling the existence and localization of an area in relative movement in said scene, and the

10 speed and oriented direction of the displacement if said area is actually moving in said .scene
relatively to an approximately motionless environment, in real time.

The best system yet developed for identifying and localizing an object in relative
movement and for determining its speed and oriented direction of displacement is animal or
human sight, for example a hunter in his hide localizing the displacement of an animal, and the

15  direction and speed of this displacement.

Prior art surveillance devices like artificial retinas, either analog (Giocomo Indiveri et
al, in Proceedings of MicroNeuro’96 pp 15 to 22), or digital (Pierre-Francois Riiedi in
Proceedings of MicroNeuro’96 pp 23 to 29), have been proposed, but the first article deals
with detectors and analog units with complex structures, and the second article deals with

20  means of identifying the edges of an object; furthermore, very fast and high capacity memories

are used in the devices described in order to operate in real time, and limited information is
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