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ABSTRACT he regions which do not correspond directly with image
In this paper a new technique for partitioning a non-rigid  Objects. Contour tracing is one of the fundamental
body (human body), when it is in affine motion is presented. methods used in shape analysis [4]. In literature the
The technique is based on finding the contour in the contour of a region R is usually referred to the set of pixels
“modified difference framé. These contours can then be used in R that have at least one neighbor which does not belong
in identifying the regions of interest. Results show that the to R. Thus contour tracing is a technique used to
technique eliminates a lot of stationary regions and thus can getermine the sequence order among boundary pixels

reduce the amount of computational time required for the based on a clockwise or counterclockwise traversal
processing of the image. It reduces significantly the total bit '

rate required for transmission. It also provides an algorithm
for contour tracing using extended boundary concept and
contour compression by contour merging.

1.2. Segmentation using motion information

If the stationary foreground and background regions are
1. INTRODUCTION not of interest, the stationary regions of the scene image
) need not be analyzed and attention can be focused in areas

Jéere motion is detected [4]. This results in reduction in

Segmentation-based motion-compensated techniques ﬁe computational time. Moreover. the analvsis of a
considered to be very promising for video compression. P . ' . Lo Y
guence of pictures makes it possible to accumulate

These techniques start by segmenting an image in . ' . o . .
homogeneous regions then performing motion estimatidﬂgggsast'ol\r;lagh's,[fcr%z“ desr;]a\?led?)elenn t?g (')T:crjptrgtsgogem
and compensation on the basis of region. The contoursphne mov-in og'ects bgse d on motion i?]fofmation Hur?]an
the segmentation and the motion parameters, if any, haﬁ/e 9 ob) ’

o

to be transmitted to the receiver, producing fewer moti ggy ffgg]mtigtfggolr?arth%a%f (:riii(;o_riig::eztsaarzugﬁn
parameters, and no block artifacts are created 'i:h y y 9 : P

reconstructed images. However, significant number of pifg vious and current rame of a sequence of pictures. The

are required to encode contours of segmentation [1%;2?(“;';r?d;ﬁ?ir:aetre'tde?df]p'cwre with most of the stationary
Present technique tries to remove these constraints. 9 '

In the present papea new method to segment an image
when it is in affine motioms presented. This algorithm is
based on finding the contour in thenddified difference

1.1. Image Segmentation

Segmentation is a process to partition the picture inWamé’ These segmented frames help transform a
meaningful parts. It is always desirable to develo :

seamentation  algorithms that do not reauire aprioncdtence of images into a form which requires limited
€9 ) 9 . q Prof formation for storage, transmission and to reconstruct
information. Motion can reveal the information that can o images at the other end of the multimedia network

Intuitively two bictures of the same scene. taken undrﬁe present paper focusses on the reduction of number of
y P ! § gions, contour coding and DFD compression.

different conditions, give more information. The main goal
of this process is to divide an image into parts that have a
strong correlation with objects or areas of the real world

contained in the image. Complete segmentation results in a
set of disjoint regions uniquely corresponding with ObjeC?

2. NEW APPROACH FOR IMAGE
SEGMENTATION

. . : ; . ideo transmission requires large bandwidth, so it is
i the input image, whereas, partial segmentation resuts J4 22, B0t e btain the mited
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Nelhi Inivergtv transmitted. We have usednbdified difference image



techniqué to get motion information from the video may change from one frame to another because of
frames and estimate the motion partially on the regidominous disturbance. Hence |f1(r,t)-f1(r,t-1)| is not always
where motion feature is detected. If the human body doegual to zero in the regions of still components. This can
not move, the number of bits required for transmissiobe reduced by thresholding the difference. The luminous
reduces significantly. Total number of bits required by oudisturbance is eliminated by thresholding f(x,t) at threshold

algorithm is given by : T. To recover the entire moving component, we define
— I — o two images : first difference imadeg(r,t) , which contains
= + +
N = (bits(DFD(v1), Q1) + bits(v1) those gray values of the previous image which are above
bits(DFD(V2), +DitS(AVS) + ..+ thresho_ld except t_hose coordinates yvh_ere elthe_r.the.gray
! (v2).Q2) S(avz) values in the two input frames are within a specified limit
bitS((DFD(\Z"\) Qn) + bitS(A\ﬁ,) or the gray values in the current frame are a part of the

R L . 9_} information €1(r,t) Nfa(r,t)). The second image
where Vi is the motion vector of frameAli VF—Vi-1 ., f,(r,t) contains all the information of theurrent frame
DFDi(Vi) represents the DFD of block i, andwhich might have changed from the previous frame, and is

bitS(DFDi(\ﬂ),Qi) is the number of bits required for required during the reconstruction process except
_ _ f1(r,t) N fa(r, t)[7]. Fig.1shows the process.
this frame difference. When the DFD growsyi als

i N ] N ig. 1 : The “modified difference Operator”
grows up sincebits(DFD;(Vi), Qi) and bits(avi)
also grows. We assume that the object in view ifhese can be represented as :
undergoing affine(non-rigid) motion. In what follows we
define our new approach for segmenting objects in affine
motion. This can be applied to detect the motion of human
body parts like the arm movement, the head movemer
and the body movement as a whole.

First Difference
Image
First Image

2.1 Motion-preserving simplification

Wodifed
Difference

Generally, filters degrade and sometimes eliminate movir Operator Socond Difference
components since moving components appear as “sm Second Image Image

components” on the time axis [13]. Motion-preservinc
simplification detects and restores moving components

while removing still components. We have usedf' ( t)=1f,(r.t) = (f{(r f5(r iffrt)>T
thresholding so as to remove very low and very high (1) =Ta(r, ) = (R (r, O N T(r, ), 1T (1, 1)

frequencies. = f1min, otherwise

2.2. Image segmentation f’z(r,t) =fo(r,t) = (fo(r, ) N fo(r, 1), if fo(r,t) > T

The image segmentation algorithm presented in the present = fomin, otherwise

paper assumes that there. is & small motion. It iNvoNggere f1min and f2min are, respectively, the minimum of

applymg't.he fo!lowmg steps: gray levels for f1 and f2. This recovers all the moving

* modified difference operator components as well as the still components which are
* contour tracing darker than their surroundings. It removes all the stil

® region/contour merging components which are brighter than their surroundings.

2.2.1. Extraction of motion information with modified ~ 2.2.2.Contour tracing

difference operator The present algorithm is based on a modified/extended
Let fi(r,t-1) and fi(r,t) denote the two successive framegontour concept. The extended contour of a region R
at time t-1 and t in an image sequence. A part of a movig@nsists of pixels that belong to R along some directions of
component can be obtained by |f1(r,t)-f1(r,t-1)[>0 if ther&yraversal (see figure 3). It is a form to represent the shape
is no noise. In 2-D space this part, usually appears ahthe inter-pixel boundary on the original image grid.
linear structure and belongs to the edge of the movirlgetermination of the sequence order is not
component. From this part, the entire moving compone#traightforward. A traditional contour tracerillvsearch

can be recovered. In practice, the natural images diough its eight neighboring pixels based on some order
always corrupted by noise and their average gray valuassociated with the direction of its previous step in



locating the direction of its next step. In the extendedequence, using the direction codes as in fig. 2 and the
contour, the search order does not exist and a pixel maydefintion of the extended boundary. For this algorithm,
surrounded by 8 other pixels that are also elements of thiwen the first pixel in the extended boundary, it will
same contour.We will use PO(P), P1(P),.. P7(P) traverse the rest of the extended boundary automatically.
respectively to represent the eight neighbors of a point P at

(i,j), as in Fig.2. 2.2.3. Contour merging

The processes of contour tracing produces an over
segmentation of the difference image. The step of contour

1 merging aims to merge the homogeneous contours into
one contour by boundary elimination. If the average
i 0 pixel-distance across the boundary between two contours

is lower than T/2, then boundary is eliminated and both the
contours are merged as one region. Contour merging is
carried out by successively removing the boundary with
the lowest distance between contours. After contour
merging the number of contours decrease by
approximately half.

5 6 7

Fig 2: The direction codes used to represent 8 neighbours

Fig.3(a) shows the extended boundary for a simple
example where the bold line is the inter-pixel boundary,
the hatching \\\ denotes the contribution of Left and Rightrhe chain code techniquéias been used for contour

points, and the hatching /// denotes the contribution of = ¢oding. It describes the contours by relative movements
turn right, turn left, go straight on a hexagonal lattice of
3x3 / 5x5. This is used to locate the starting point of the
new contour. The resulting chain code can be further
compressed by arithmetic coding, say of order two or
using segmentation sampling to reduce the contour length.

We conducted the experiments on the real video frames.
The results show that our method using the current
segmentation technique can keep tracking the motion of
the human body.

Upper and Lower points. Fig.5(b) is the corresponding The images used for this project were captured using the
traced contour by a traditional contour tracer video recording system and multimedia systems video
capture program at IIT Delhi. Video sequences were first

The following boundary definitions are used to derive thEecorded on a VHS tape in the studio. Then images were
extended boundary for R: captured frame by frame one at a time.

Left pointif P € R and R(P) € Q and QR 3. RESULTS

1

2. Right poi.nt i_f PeRand B(P) e Qand Q=R The algorithm as described was applied to both the rigid
3. Upper pointifP € Rand B(P) e Qand Q+ R and non-rigid bodies with encouraging and consistent
4. Lowerpointif P € R and R(P) € Q and Q+ k results. Figure 4 shows the original images, their difference

images and contour traced images for a particular hand
Now, the extended boundary of R is defined as the unionotion sequence of frames. Many different sequences were

of thefollowing sets : analyzed giving the average compression ratios for
1. {P|P e Lef(R) or UpperR)} Non-rigid Bodies between 3-10 (ie., a 66%-90%
2. {Ps(P) | P € Lowe((R) or Lef(R)} compression) and fdrigid Bodythe

3. {Po(P),P7(P) | P € Righ(R)}

The search sequence used in a usual contour tracer does
not exist in the extended boundary, so a method/rule is
needed to determine the pixel sequence between starting
and ending points of a boundary segment. We trace
regions in a counterclockwise direction to get the contour



Fig. 4 : Results of the segmentation process for a hand motion sequence. The figure shows respectively binary firstrjragmrina
frame, first difference image, second difference image and the border traced image
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