Searching for Alignment in Face Recognition
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Face Alignme

Significant differences between matching scores
are observed.

Re-formulate conventional align-
ment process (red path) with tem-
plate ¢ to blue path:

Template with landmarks R;
and crop size [wy, wp]

(0’ 0)
Wp, Wb)

Transferred ige 1 :‘ Aligned image I?lign

Trans T;

e Align face I with a base land-
marks Ry to 1.

R; = A;R,

e Crop the corresponding area
based on transformation A,.
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e Resize the cropped image.
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e Goal: Search for the optimal tem-

Let m; = wy - s;, 0; = y;/s; and define alignment policy p = {m,d}.
plate for face recognition.

— (zo0al now is to search for the optimal policy p*.
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Require: Current policy search space P, SuperROI
Do = {Mmaz, 0}, population size of models N.
1: Initialize N models f(w|p,)

e Verification performance at different
alignment policies.

e SuperROI. An initialized Region of In-
terest (ROI) containing all internal fea-

tures (eyes, nose and mouth) and external Training Set Method LFW | AgeDB-30 | CALFW | CPLEW
: . . , ReST 99.03 i i :
2: for e?}Ch model f (w‘po.) | features (jaw-line, ears, part of the hair). ArcFace (190,-7) | 99.43 | 9442 | 9092 | 85.15
3: while not end of training CASIA MFR (198,-15) | 99.43 94.47 91.15 84.75
. . Int £ b d C TigthROT (160,0) | 99.17 | 94.23 0115 | 85.07
4: w < step(w|p) > train current model with nrersection base rossover. SuperROI (232,0) | 99.43 | 9447 | 9048 | 83.97
. bascline (184,4) | 99.45 | 95.03 01.07 | 85.88
policy p | p’  argmax, . piou(A(p), A1.2) FAPSo (1924) |0048 | o525 | omor | ssa
UV < ACCva,l(f(w|P)) > evaluation i* = argmax, .1 o iou(A(p’), Az‘) ArcFace (190,-7) | 99.72 | 98.02 05.23 87.08
if read (f U) then i€{1,2} VSIM MFR (198,-15) | 99.77 | 97.78 05.47 | 87.28
VAWE W' — wi TigthROT (160,0) | 99.73 | 97.95 0547 | 88.13
) | FAPSc (192,4) | 99.78 | 98.10 95.78 | 88.12
if v meets 'requzfrement] then FAPS)s (200,4) | 99.82 98.08 95.65 88.95
/ / . .
enerate w via Intersection based ., . .
& P e Rank-1 recognition rates for differ-
Crossover ¢ MultiPTE
o argmax,cp iou LA )—p en OSeS On u 1 °
10: If p’ doesn’t exist currently then Hpep S P P
] / / Training Set Method +90° +75° | +60°
11: w,p<—w,p ArcFace (190-7) | 895 | 97.0 | 99.3
12 else MFR (198,-15) | 91.2 | 97.7 | 99.7
' ;o CASIA TigthROI (160,0) | 90.8 | 97.6 | 99.7
13: W, P < egcplofre(w , P ) SuperROI (232,0) | 90.7 97.1 99.3
. , baseline (184,4) 90.4 97.5 99.6
elif v meets requirement?2 then FAPSc (192,4) | 91.7 | 98.3 | 99.7
: ey ' GridFace 75.4 | 94.7 | 99.2
15: get w,Pp throug}} eﬂipZOZt Benchmark CASIA MS-Celeb-1M-v1c ArcFace (190,-7) 70.4 98.8 | 100.0
16: W <— erx lore W Searching Set CASIA Reduced MS-Celeb-1M-vlc MFR (198,-15) 71.9 08.9 100.0
» P p ( ’ p ) . Training Set | CASIA MS-Celeb-1M-vlc MSIM TigthROI (160,0) | 68.7 | 98.4 | 100.0
17: update model populations with new f(w|p) Validation Set [ CCW CCW SuperROI (232,0) | 70.7 | 98.0 | 99.9
: : . LEW LEW FAPSc (1924) | 746 | 99.0 | 100.0
: h highest v among trainin AgeDB-30 AgeDB-30 © onn
18: return p wit g g g Test St e e FAPS,; (200,4) | 76.6 | 98.8 | 100.0
CALFW CALFW
NPt Mo e Results on IJB-A with searched poli-

Require: current alignment policy p = {m,d}, Su-
perROI, magnitude parameters s = {sm, Ss}
: for param in p
if random(0, 1) <0.2 then
sample param uniformly from search space
else
level = [0,1,2,3| with probability [0,1, 0.3,
0.3, 0.3]
if random(0,1) <0.5 then
param = param — level X Sparam
else
param = param + level X Sparam
Clip param to stay within SuperROI
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Arcface(190,-7) MFR(198,-15) TightROI(160,0) SuperRO(232,0)

FAPS-(192.4) FAPS,;/(200,4)

cies FAPS. and FAPS,,.

Method | Verification Identification
Metric — @QFAR = 0.01 | @QFAR = 0.001 @Rank-1 @Rank-5
GridFace 92.1 £ 0.8 83.9 £ 1.4 929 £ 1.0 | 96.2 &£ 0.5
ArcFace (190,-7) 94.5 £+ 0.6 87.1 £ 1.4 93.1 £ 0.8 | 9554+ 0.4
MFR (198,-15) 94.7 + 0.6 88.6 £ 1.0 93.7 £ 0.7 | 96.0 = 0.6
TigthROI (160,0) 93.6 £ 0.8 82.1 £ 2.8 92.4 £ 0.7 | 95.0 £ 0.6
SuperROI (232,0) 95.1 &+ 0.7 87.4 £ 1.9 93.7+ 0.8 | 95.8 £0.5
FAPS- (192,4) 94.8 £+ 0.6 89.7 £ 1.4 93.8 £ 0.8 | 959 & 0.5
FAPS,, (200,4) 95.1 + 0.6 91.2 + 0.6 94.1 + 0.7 | 96.4 + 0.4

e Verification of searched policies’ gen-

eralization
Alignment Policy | LFW | AgeDB-30 | CALFW | CPLFW
ArcFace (190,-7) | 99.10 |  93.18 89.05 78.43
MFR (198,-15) 99.12 93.30 89.45 79.22
TigthROI (160,0) | 99.02 93.73 88.78 79.30
SuperROI (232,0) | 99.18 93.38 88.80 79.22
FAPSc (192,4) | 99.20 | 94.02 89.47 | 80.28




