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Dynamic Programming Distance for the region growing
to segment 3D medical images

Takashi Morii ¥ Akifumi Makinouchi ¥

fTGraduate School of Information Science and Electrical Engineering

Abstract In this paper, we propose to use Dynamic Programming Distance to measure the
distance between two histograms. This distance is needed for the region growing method that
is usually employed to extract regions from 3D medical images. To compare the proposed
distance with other distances, we made experiments using MRI of Visible Human Project and

showed our distance is better than others.

CT MRI
[1]

[2] [31[4]

0390


島貫
テキストボックス
社団法人　情報処理学会　研究報告
IPSJ SIG Technical Report

島貫
テキストボックス
2006－BIO－4（6）
　   2006／2／9

島貫
テキストボックス
－39－


[3][4]

Histogram Distance

Histogram Distance

0400

!

B

R {ED TEE

1B TEE

B
L ]:amoan
S e

BBOTEE


島貫
テキストボックス
－40－


Histogram Distance

* *4
Histogram
Distance Histogram Distance

Histogram Distance

Histogram Distance

Histogram Distance

[5]

(bin-by-bin)

0410

L J

¥

L J

F ]

1.1

¥

,

L J

TR EE

i

(cross-bin)

Distance

¥

Histogram Distance

bin-by-bin

Histogram


島貫
テキストボックス
－41－


cross-bin  Histogram Distance

Histogram Distance 1
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g(i,j)=d+g(i-1,j-1)
M

dpe (N h,) = z |h1[m] - hz[m]|
m=1

L1 Distance
(4)(®) X 2
statistic Jeffrey Divergence
DP Distance  bin-by-bin
Histogram Distance
DP Distance bin-by-bin
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National Library of Medicine’s Visible

Human Project[7] MRI
256*256 mm
50
1.88mm
4*4*2

L1 Distance(L1 Dist), x 2 Statistic(x 2
Stat), Jeffrey Divergence(Jef Dive),
Quadratic Form Distance(QF Dist),
Kolmogorov Smirnov Distance(KS Dist)

Dynamic Programming
Distance (DP Dist)
2
3

Accuracy, Precision, Recall
100* (TP +TN)

Accuracy =
TP+TN + FP + FN
.. TP
Precison =—
TP + FP
Recall =—
TP + FN
TP
TN
FP
FN
Accuracy
Accuracy
Precision
Precision
Recall

Recall
DP Dist
DP Dist
cross-bin  Histogram Distance
DP
Dist 3 L1

Dist DP Dist
X 2Stat Jef Dive
DP Dist
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L1 Dist, DP Dist

Histogram Distance

Accuracy Precision Recall
L1 Dist | 0.991658 0.91633 0.81372
X 2 Stat | 0.992847 0.90717 0.86508
Jef Dive | 0.992305 0.92329 0.82855
QF Dist | 0.488522 0.02403 0.37823
KS Dist | 0.989620 0.90960 0.75031
DP Dist | 0.993370 0.90072 0.89109

DP Dist  cross-bin
National Cancer
Institute[8] 512*512
0.70mm 0.63mm
cross-bin
Histogram Distance  DP Dist
4*4*4
region filling
Distance

0440

Histogram Distance

DP Dist

Histogram


島貫
テキストボックス
－44－


Histogram Distance
Dynamic Programming Distance
Histogram Distance

Histogram Distance

[1] Jiann-Der Lee, Neng-Wei Wang,
Chung-Hsien Huang, Li-Chang Liu and
Chin-Song Lu, “A Segmentation Scheme
of Brainstem and Cerebellum using
Scale-Based Fuzzy Connectedness and
Deformable Contour Model”,
Proceedings of the 2005 IEEE
Engineering in Medicine and Biology
27th Annual Conference Shanghai,
China, September 1-4, 2005

[2] : : : :

13
1

, pp.7-14, 2004
[3] Heimann T, Thorn M, Kunert T,

Meinzer H-P, "New Methods for Leak
Detection and Contour Correction in
Seeded Region Growing Segmentation”,
20th ISPRS Congress, Istanbul 2004,
International Archives of
Photogrammetry and Remote Sensing,

Vol. XXXV, Part B, pp.317-322, 2004.
[4] ’ 1 1 ’

MRA
VOL.J87-D2 No.1
January 2004
[5] Y. Rubner, J. Puzicha, C. Tomasi, and J.

0450

M. Buhmann, "Empirical evaluation of
dissimilarity measures for color and
texture"”, Computer Vision and Image
Understanding, vol84, nol, pp.25-43,
October 2001.

[6] : :
7, , Vol. 27, no. 9, pp.
483-490, 1971.

[7] National Library of Medicine’s Visible
Human Project,
http://www.nlm.nih.gov/research/visibl
e/visible_human.html

[8] National Cancer Institute

http://www.cancer.gov/


島貫
テキストボックス
－45－




