
JOURNAL OF INTEGRATION TECHNOLOGY

Vol. 3 No.  1

Jan. 2014

2013-11-20
(81171402) (973 )(2010CB732606) (No.2011S013)

( ) E-mail yq.xie@siat.ac.cn

( 518055)

16 T2
*

3.8 17.4

Q 819 A

An Improved Method Based on Tissue Similarity Mapping
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Abstract The similarity mapping plays an important role in the medical image processing field, including signal 

investigation, image segmentation and pharmacokinetics of local tissues. Based on tissue similarity mapping (TSM), the 

concept of dynamic imaging was generalized in this paper, and an improved method was proposed. By the new method, the 

brain images acquired from 12-echo T2
* weighted magnetic resonance imaging, these experiments validate that the signal 

to noise ratio (SNR) from improved method is increased by 3.8 to 17.4 times.

Keywords tissue similarity mapping; magnetic resonance imaging; similarity mapping

1
T2

* [1]

[2] [3]

T2
*

[4]

[5]



87

Rogowska [6] (Dynamic
Imaging)

Wiart [7]

Haccke [8]

(Tissue Similarity Mapping,
TSM)

[9,10]

TSM

2
3

4

2

T1

(Time of Repetition, TR) T2

T2
* (Time of Echo, TE)
T2

*

TE
n

n

I J (i, j)
TE n

Vij

[6] [8]

[11]

L2 ( 1)



88

384×384
3.0 mm 0.9 mm

T2
* TE

2.61 3.3
38.91 12

4 24.75
4

16
192
3.2

mTSM

(3)
ROI AIR

mean std

2

( 1) 20×20
2

mTSM

1

Fig. 1. Manually segmented regions of interest and air area
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Fig. 2. Two reference signals of the 1st group of image sequence from these four volunteers
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Fig. 3. SNR of the 1st image sequences and corresponding generated mapppings from these four volunteers

0 2 4 6 8 10 12 14 16
0

50

100

150

200

250

Image number

SN
R

0 2 4 6 8 10 12 14 16
0

50

100

150

200

250

300

350

Image number

SN
R

0 2 4 6 8 10 12 14 16
0

50

100

150

200

250

300

Image number

SN
R

0 2 4 6 8 10 12 14 16
0

50

100

150

200

250

300

350

400

450

Image number

SN
R

A B

C D



4

Fig. 4. SNR statistics between original images and generated mappings

1 (dB)

Table 1. Statistical SNR analysis in original images and generated mappings from the 1st volunteer(dB)

2 (dB)

Table 2. Statistical SNR analysis in original images and generated mappings from the 2nd volunteer(dB)
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 3 (dB)

Table 3. Statistical SNR analysis in original images and generated mappings from the 3rd volunteer(dB)

 4 (dB)

Table 4. Statistical SNR analysis in original images and generated mappings from the 4th volunteer(dB)
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Fig. 5. Visual comparison among original dynamic images and corresponding mappings
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