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Recognition of Echocardiogram by Cooperation of Global Extraction and Local

Tracking

O Mo m M
H. YAMADA

In model-based dynamic image tracking, in order to stabilize the results, global
extraction for initial frame or key frames and local tracking for successive frames are
combined. Elastic Edge Sequence Matching method is proposed where the constraint
by a window for local tracking and rough-to-fine mechanism for high speed computation
are taken into account in a unified manner by introducing each coordinate system for
each evaluation point into a conventional dynamic programming matching method.

For the problem of time difference between local high-speed tracking and time-
consuming global search, we introduce time delay for the input image of tracking in
order not to make the control of the system complex. It can be called delayed real time
processing. Some experimental results for echocardiograms are given.

We extend the model to have multiple contours where the evaluation between con-

tours is performed hierarchically, and applied to inner- and outer-contour of the heart

in order to obtain more stable results.
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(a) Input image, NMO1 (b) Non-max supressed

. |
(c) Clipped without supression

(d) Model shape

Fig. 1 Input Image, Edge Feature, and Shape Model.
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Fig. 2 Conceptually, a shape model is a chain of pieces
each of which has rings at both ends by which the
pieces link each other. The shape of the whole chain
changes within the allowance of the rings while the
direction of each piece is fixed. The generated shape
is put onto an arbitrary location of an input image
and an evaluation of that case is measured.

000000000 (Fig.2)DOODODOOUDODOODOO
goooooooogoooo

{5 s

(i —%m—1:dm —JFm—1) m=1
—(Tm =Ty —1,Ym —Ym—1)ERAay,

E(R,U) = max
{(im,dm) | m=1,2,..., M}

oo0d (im,jm) OOm OO0O00O0O0OO0OOOOO
ob0oooootoMy ODODOOOOOOODOOO
0000000 U0OmOOOUOOO (4,j) 0000
000000 em;i,j) D0DODDOOOODODOO

e(m;i, j) = sign(am) - [u|(7 (i, )

XInax{O,(1—_Bﬁi%%%¥zgﬂ)}' (9)

000 “ign"0O a, 0000cO00000O0O0O0OO
uooobooob -0 -000000000DO0O00O
gb20000000000000000000D000
el 000000000 O0COOOOOOOOOOODO
gooboooogo
gbobobooboboobooooooooboobobon
oooooowiooboboooooboboooooogo
gboboo 200000
gooooooa -

(im,jm) = (XRvyR) + (xmvym) + K- (k’l)a
W = {(k,1) | max(|kl, [I[) < Wg}.

gbooooooag

(imvjm) = (.’L’m, ym) + kK- (k7 l)7

11
W:{w@|ogmk<Lognw<J}( )

0000000000000000000000000
000 mO00000000000000 (k1)0000
00000000 (10)0 (5)00000000000
oooo (110 (k00 (,/)00000000000
0000 «00000000000000000000
0000000000000000000000000
0000000000000000000000000
ooooooo

000 mODO00 100 mO0000(00)00
00ooo0o0o0oooo0

m

m}{ze(m,; s jm/)}(l?)

m/=1

f(m,i,5) = max
(i) | m/=1,2,...,
Gt =/ — 123! — It 1)
@ =Tt Yt ~ Yyt 1) ERAG
(imdm)=(4,7)

0 @®ODO0000000oo0o0ooooo mOOO

dooooooo0oooooo»oooo (,5)000
oooooooo0oo0ooo0 MyDOOODODOOD



342 00D0000oo0oo0oo0og 620 70

{?oooooo
o000 O0
Noooo M

o

(=]
o
0
[+]

max i (k- K,I- ) + e(m;ij) O flk.)
(K'.I)€A

Fig. 3 EES Matching Method. The large-sized square is
an input image. The m-th evaluation point is con-
strained by the window W (middle-sized square).
The m-th stage of recurrence calculation is enlarged
at the bottom. At the last stage of forward recur-
rence calculation, the preliminary evaluation ® and
the penalty for the gap 7 are subtracted. Bold solid
arrows show the extracted correspondence by the
trace-back after the forward recurrence calculation.
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Fig. 4 Result for NMO1.
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Fig. 5 RS Matching. Main difference from EES method is:
(k,1) is not introduced, and A is set along a line

segmet.
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Input Image / > /

Fig. 6 MAP Matching Method. Recurrence calulation is
executed in parallel by preparing multiple directional

images for input feature.
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(a) Global search for all 36 frames.

SN Tﬁé% A SR

;“r x'ffﬂzgzi (AT

..,L?..,L "‘lj "r;‘l el -}-
AN R

(c) Global search for every 6 frames and local tracking.

Fig. 7 Experimental Results.

(a) Original Image NM19

(b) Result for NM19
Fig. 8 Result by Global Search.
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(a) Original (b) Result
Fig. 9 Result for Vertical Cut
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Fig. 10 Tree Model with Multiple Contours.
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(a) Multi-Contour Model (b) Result for Multi-Contour
Fig. 11 Multiple Contour Model.
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