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Abstract With the increase of colorectal cancer patients in recent years, the needs of quantitative evaluation of colorectal
cancer are increased, and the Computer-Aided Diagnosis (CAD) system which supports doctor's diagnosis is essential. Our goal
is to develop a “eCAD system” for colorectal endoscopic images with Narrow Band Imaging (NBI) magnification findings. In
this paper, we introduce an implementation of FPGA for type identification module which includes Support Vector Machine
(SVM) architecture of the eCAD system. We also suggest a hardware-oriented method for probability estimation using 5-bit 2-
stage look up table. Verification shows that the proposed probability estimation with 2" stage in the range of 0.45 ~ 0.55 performs
the same accuracy with software implementation.
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(1) : Dense Scale-Invariant Feature Transform, (2) : Bag-of-Features, (3) : Support Vector Machine
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P4 R LTE, BB Y A 7R TIEICL D2
B OBRICITbNL W RICL D7 7T —var~
y THEBROBICEBEBEZZ T D0, ERCE > TRS
WEORTITT—va vy SIS IR E 5%
I TRIEL TS BERD D,

F£ 4 LITICE YV IERIEREEZEH LEZLEED
ok B M RE b
SW 120 (1%=124)

SWHAX SW 60 (1%=124%)
BAlREALT A A|B 3|A A|[B c3
Linear approx. | 73.6 89.6 [ 63.8 69.0|84.3 96.1[72.1 77.1
6 bit (=64%4) | 07 04| 40 -50| 1.0 -08| -2.4 -1.2
Linear approx. | 78.0 87.4[67.3 65.6|91.5 92.4[75.9 73.5
6 bit (=64%%y) | 08 06| 24 08|-16 04| 62 87
LUT& FA&GBH [min, max] | [-2.5,3.1] | [-5.2,5.2] | [-1.4,1.8] | [-2.6,2.6]
(max — min, S fERE (5.6,0.08) [(10.4,0.16)| (3.2,0.05) | (5.2,0.08)

SWHA X SW 180 (1%=10%) | SW 240 (1%=0.64%)
BAREAAT A A|B G3|A A|B c3
Linear approx. | 94.6 96.3[70.6 86.6|94.8 97.8[70.4 87.0
6 bit (=64% %) | 00 00| 2.0 -06|-04 0.0]| 04 -09
PR [%] Linear approx. | 92.7 97.3 84 74.6[95.6 97.4(84.4 74.6

6 bit (=64%4y) | 00 00| -02 11| 0.0 -02| -08 0.1
LUT:#E A EEE [min, max] | [-1.0,1.2] | [-2.5,2.5] | [-0.9,1.1] | [-1.5,1.7]
(max = min) (2.2,0.03) | (5.0,0.08) | (2.0,0.03) | (3.2, 0.05)

# 5. 2QBEMERR LUT IC L W R PlE &R %

FHL L 7256 O8I MERE sk
SWHAX SW 60 (1%=124%) SW 120 (1%=12#%)
HEAlREAMT A A|B | A A|B c3

TP [%]

PR [%]

TP [%]

P (%] Linear approx. | 73.6 89.6| 63.8 69.0| 843 96.1| 72.1 77.1
5bit(AR{TE)[ 02 00| 10 -07( 1.0 -0.8| 19 -0.2
PR [%] Linear approx. | 78.0 87.4| 67.3 65.6| 91.5 92.4| 75.9 735
5bit(hR{HiA)| 01 04| 02 04| -16 04| 03 12

2E% B LUT#EE [min, max] | [-0.02, 0.59] | [-0.53, 0.50] | [0.06, 0.37] | [-0.28, 0.24]
(max — min, 2> f#8E) (0.56, 0.02) | (1.04,0.03) | (0.32,0.01) |(0.52, 0.016)

SWHAX SW 180 (1%=10%k) SW 240 (1%=0.68)
BAREYAT A A| B 3| A A|B 3

P [%] Linear approx. | 94.6 96.3| 70.6 86.6| 94.8 97.8| 70.4 87.0
S5 bit(PRfFiE)| 0.0 00| 2.0 -06| -04 00| 04 -09
PR [%] Linear approx. | 92.7 97.3 84 74.6| 95.6 97.4| 84.4 74.6
S5 bit(Rff5E)[ 0.0 00| 02 11| 00 -02| -08 0.1

2E% B LUT#E [min, max] | [-0.02, 0.20] | [-0.23, 0.27] [[-0.001, 0.20]| [-0.09, 0.24]
(max — min, 2 f#48)  [(0.22,0.007)[(0.49, 0.015)| (0.2, 0.006) | (0.32, 0.01)
XEMECILIERIELEDREL1%UTETT.
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5. ¥&H

AR TIE, eCAD DB D —>TH DX A 7kl
HWTHWSD SYVM OFEREHTE O N— KT = 7k
BLC, BRIk afiE iz VTR, v 3
2 b—a UORER, LUT & 2 Bef§pkk THESE L, & A
BATOHy NATHEMNEE 2 BEBEO LUT 12L& 0
DHBIFT D2 LT, BEHREBE ORDEEIT 2%
ETHHI LD LUT XA EALNEDTH S L
BT

O
AL D — X, ISPS B E AR AT 58 (C )2459102
L AR 42 (B )26280015 DBk & % F 7= b D T .
Altera FPGA # &Y — L 1C & % B % 1%, Altera
University Program O #£flt i & L7z,

X W
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