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[1] LBP (MATLAB code): http://www.cse.oulu.fi/CMV/Downloads/LBPMatlab
GSIS, Tohoku University




O — 4
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30 28.8% 26.0% 33.1% 44 352% 40.0% 25 30.9% 33.3% 27.6%
B5E 8 77% 3 29% 6 48% 10 80% 2 18% 3 37% 1 14% O 0%
e 23 221% 19 182% 21 169% 11 88% 14 127% 11 136% 11 153% 14 18.4%
E# 3 29% 2 19% 4 32% 6 48% 3 27% 3 37% 2 28% 1 13%
10 96% 7 67% 8 65% 24 192% 16 145% 4 49% 1 14% 3  3.9%
S 0O 0% 3 29% 5 40% 6 48% 7 64% 2 25% 2 28% 2 2.6%
LB 11 106% 18 17.3% 12 97% 12 96% 6 55% 16 19.8% 13 18.1% 16 21.1%
E 30 13 125% 4 38% 10 81% 4 32% 4 36% O 0% 5 69% 1 1.3%

ZDith 6 58% 21 202% 17 13.7% 8 6.4% 14 12.7% 17 21.0% 13 18.1% 18 23.7%

ICBA: International Conference on Biometric Authentication
ICB: International Conference on Biometrics
IJCB: International Joint Conference on Biometrics
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Face and Ocular Challenge Series (FOCS)
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http://www3.nd.edu/~cvrl/CVRL/Data_Sets.html
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v2.0-data-license_rev2, (iv) MBGC-v2.0-data-license-
agreement, (v) MBGC-v2.0-UTD-video-DB-permission,
(vi) MBGC-v2.0-UTD-video-license-agreement
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[2] A. Ross et al., “Matching highly non-ideal ocular images: An information fusion
approach,” Proc. ICB, pp.446--453, April 2012.
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AN E{R1
(BB E) -0.00350 0.1094 0.2940
ANE{E2
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[3] OpenCV 2.4.9.0 documentation -- Histogram Comparison
http://docs.opencv.org/doc/tutorials/imgproc/histograms/histogram_comparison/histogram_c
omparison.html
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RIBANRINILE R THED (1/4)

|F(k1, kz)l |G(k11 kZ)l
> F = abs(fft2(f); > G = abs(fft2(9));
> Imshow(fftshift(F)),[]) > Imshow(fftshift(G)),[])

GSIS, Tohoku University
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RIBANRINILE R TH KD (2/4)

I IFK/2,k) 16K /2, k)
> plot(fftshift(F(1,:))) > plot(fftshift(G(1,:)))

GSIS, Tohoku University
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IRIBANRIRILER TH LS (3/4) o

i J ,log{]F(Iﬁ/Z{ kz)] + 1} g | 108{|G(K1/2g kz)l + 1}

> plot(fftshift(log(F(1,:)+1))) > plot(fftshift(log(G(1,:)+1)))
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RIBANRTNILE R TH KD (4/4)

log{|F (ky, k)| + 1}

> imshow(fftshift(log(F+1)),[]) > imshow(fftshift(log(G+1)),[])

GSIS, Tohoku University
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[4] Y. Chen et al., “Fingerprint quality indices for predicting authentication
performance,” Proc. AVBPA (LNCS 3546), pp.160-170, 2005.
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o Xk [2] ZB BT BHRY, EDFiEFFEo-ELTEHFE
L EREIZZE DL
O FHEIRETELFETAHWNS
® modified SIFT (m-SIFT) [2] #{#->-B&FE%FHL\5
® vl-feat [5] £LYD MATLAB DRS4S ZFE->TLNVS
o EKRBIZIX SIFT DUE(ZEDLVTLVS
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[2] A. Ross et al., “Matching highly non-ideal ocular images: An information fusion
approach,” Proc. ICB, pp.446--453, April 2012.
[5] VLFeat: http://www.vlfeat.org/
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m-SIFT @ MATLAB X&)k (4530 -

% VLFeat 5= DHFELLELET S
run('vifeat-0.9.20/toolbox/vl_setup");

% BEREANT D

Im1 = imread(“input1.omp®);

% BEHRDRKESZTIIFT S

[Ny NX] = size(iml);

% EfRDKES% [640 480] (295

im1 = imresize(im1,480/Ny,'bicubic’);

% BIGEANT S LEBILZEBZRICERT S
iIm1 = single(adapthisteq(im1l));

% SIFTZRAWTHBREZDERFZHMET D
[F1 D1] = vl_sift(im1,'PeakThresh',2);

% L2 — A DERLEIRGLEZIZEST
Im2 = imread(“input2.bmp®);

[Ny Nx] = size(im2);

Im2 = imresize(im2,480/Ny,'bicubic'’);
iIm2 = single(adapthisteq(im?2));

[F2 D2] = vl_sift(im2,'PeakThresh',2);

GSIS, Tohoku University
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m-SIFT ® MATLAB X5k (BBE) *

% BB FEIVFUIT TS

[matches12, scores12] = vl_ubcmatch(D1,D2,th_match); % & &% -> A 7

[matches21, scores21] = vl_ubcmatch(D2,D1,th_match); % A 71 -> & 8%

% Xt REIDEHEAERD S

dist_tmp = sqrt((F1(1,matches12(1,:)) - F2(1,matches12(2,:)))."2 + ...
(F1(2,matches12(1,))) - F2(2,matches12(2,)))."2);

ori_tmp = abs(mod(F1(4,matches12(1,:)) - F2(4,matches12(2,:)) + 3*pi,2*pi) - pi);

% BIELYVELEREKALTWARIERDAUTYIRERT

ind12_reject = find((dist_tmp > th_proxim) | (ori_tmp > th_orient));

% Xt REDEREEAEEZRDD

dist_tmp = sqrt((F2(1,matches21(1,:)) - F1(1,matches21(2,:)))."2 + ...
(F2(2,matches21(1,))) - F1(2,matches21(2,:)))."2);

ori_tmp = abs(mod(F2(4,matches21(1,:)) - F1(4,matches21(2,:)) + 3*pi,2*pi) - pi);

% BEXYLRELAL TSRS RDAU T VI RERT

ind21_reject = find((dist_tmp > th_proxim) | (ori_tmp > th_orient));

% BRI RERET S BR il

matches12(:,ind12_reject) = [ h Iar.oxim — 0.35 * 480:
matches21(;,ind21_reject) = [J; th_orient = 20 * pi / 180:
% RATEHET S e

score = (size(matchesl12,2) / size(F1,2) + size(matches21,2) / size(F2,2)) / 2;
GSIS, Tohoku University
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EER4E R (ROCHIEE EEER)

— All (EER=24.7950%)
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di: EEEX NS LDEEZRE, d2: BEERAN L0 L EHEE, d3: BEERN S LA
DINFF ) T1&RE, d4: IRIERARIMLO I RAE—, d5: Quality index [4]
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RERFER (LEEREFLED) ~
HIBL 1B R i3

PDM [2] 23.4
GOH [2] 32.9
m-SIFT [2] 28.8
Iris [2] 33.1
m-SIFT (All) 24.8
m-SIFT + d1 19.2 1,731
m-SIFT + d2 19.0 1,420
m-SIFT + d3 20.2 935
m-SIFT + d4 19.8 1,099
m-SIFT + d5 18.7 1,227
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o BMEFIETHAEI HELOIERRTIE CASIA-IrisV4 [6] 7
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[6] CASIA-IrisV4: http://biometrics.idealtest.org/dbDetailForUser.do?id=4
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