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= Abstract =

Digital ‘Scan Converter Algorithm for Ultrasound Sector Scanner

Keun-Ho Kim, Jeong-Hwan Oh, Seong-Ho Chang*, Hyun-Wook Park

In the conventional digital ultrasound scanner, the reflected signal is sampled either in polar coordi-
nates of R~ method, or in Cartesian coordinates of uniform ladder algorithm (ULA). The R-6 scan
method necessitates a coordinate transform process which makes hardware complex in comparison with
ULA scan method. In spite of this complexity, R—f method has a good resolution in ultrasonographic
(US) image, since scan direction of the US imaging is a radial direction.

In this paper, a new digital scan converter is proposed, which is named the radius uniform ladder
algorithm (RULA). The RULA has the same scan direction as the US scanning in the radial direction
and as the display space in the & direction. In this new approach, sampled points are uniformly dis-
tributed in each horizontal line as well as in each radial ray so that the data are displayed in the Car-
tesian coordinates by the 1-D interpolation process. The proposed algorithm has an uniform resolution
in the periphery and the center field in comparison with equi-angle ULA and equi-interval ULA.

To extend the scan angle, concentric square raster sampling (CSRS) is adopted with reduction of
discontinuities on the junctions between horizontal scan and vértical scan. The discontinuities are re-
duced by using the junction filtering along the ¢ direction.

Key words : Digital scan converter (DSC), R-6, Uniform -ladder algorithm (ULA), Radius uniform ladder
algorithm (RULA), Concentric square raster sampling (CSRS)
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Fig. 2. Block Diagram of Digital Scan Converter(2)
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A3 vertical center —
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Table 2. Local PSNR of DSC

Al 17 1,

A 4 3, 1996

Start Puint R-¢ ULA(Equi-interval)  ULA(Bqui-angle) . RULA
Al 16.17 16.96 16.12 16.44
A2 23.01 25.06 24.88 24.94
A3 29.00 28.54 30.40 29.41
B1 20.61 20.02 20.57 20.43
B2 24.39 21.34 19.75 20.54
B3 29.40 22.15 21.54 21.82
C1 24.81 24.89 26.42 25.61
C2 28.28 22.19 21.67 22.09
C3 - 21.10 19.52 20.19
D1 - 21.81 23.46 22.70
D2 - 21.93 22.35 22.38
D3 — 20.97 20.09 20.61
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Table 3. Result of Total PSNR (Width and Height):center point (300, 200)

18] =~ &

UL A(Equi-angle) RULA

Width x Height R-0 ULA(Equi-interval)
300 x 200 20.46 20.40 21.33 21.03
580 x 380 — 22.34 22.39 22.53
I 4. DSCZHe| Ajatak »lm
Table 4. Quantity of Calculation
Interpolation R-# ; ULA( Equiéihterva}) ULA(Equi-angle) RULA
+ 20,524,100 1,289,200 1,277,100 1,266,200
X 15,213,900 981,200 967,800 959,600
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Fig. 13. (a) Result of RULA after Junction Filtering (b) Comparison of Local PSNR

E 5. Tx2| Ee{2le Aot (PSNR:dB)
Table 5. Result of Local PSNR (90x90) in Junction Filter-

ing
Start Point - RULA ost Filtering

Al 16.44 16.44

A2 24.94 24.94

A3 29.41 29.41

B1 20.43 20.43

B2 20.54 21.31

B3 21.82 22.21

C1 25.61 25.61

o o e C2 22.09 22.26

2 =] s St AL AES 3l ofA

I_=—l|;I 1: f’eitE Icr)j'lagHeoch-)_ﬂrL i;fgfr: iesokjlatlon |f|611|rectlon cs 20.19 21.88
D1 22.70 22.70

D2 22.38 22.38
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o), GAle] 93450 Zr}elsivt. AA <dAbe] PSNR2
22.642010dBZ 0.112dB7} =x8]2 <qlsle] skAb=lc).
28 132 Hgwel Hels @ F FA4E gaw 4o
W PSNR9| %7} 2o =22 MeiZ).
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Rt A5el A g
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B 6. RULAZ} 7t M & 7IX=718 HAES Znt (PSNR:dB)

B1 14.18 13.34 14.11 13.67 13.67
B2 14.15 14.78 12.85 13.70 14.01
B3 13.93 12.91 13.79 13.33 13.33
C1 15.92 14.34 15.63 15.00 15.00
c2 15.87 15.17 14.83 15.28 15.28
C3 15.84 16.34 13.76 15.35 15.82
C4 15.68 14.69 14.51 14.68 14.71
D - 13.50 13.22 13.34 13.34
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# m 2

g 2
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