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Fine-grained Facial Makeup Image Ordering via Language

YAO Lin-li,CHEN Shi-zhe and JIN Qin

School of Information, Renmin University of China, Beijing 100872, China

Abstract This paper studies text-based fine-grained visual reasoning in makeup domain and explores a novel multi-modal task,
which sorts a set of facial images from a makeup video into the correct order according to the given ordered step descriptions. On
this novel task, this paper first does data processing and analysis to learn the characteristic of the makeup dataset,and then propo-
ses two baseline models to solve the image ordering task. The first baseline model only uses image information and ignores the
guiding role of the text description from a single-modal aspect. The second model utilizes the text semantics to guide image orde-
ring, establishes the relationship between text description and images and can reason the visual appearance change brought by step
description. This paper conducts extensive experiments on the YouMakeup VQA dataset. The experiments show that the two
models are complementary to each other,and achieve good performance on the image ordering task,with the selection accuracy on
the test set of 70% and 58. 93% respectively.

Keywords Image ordering, Visual reasoning, Makeup domain, Fine-grained, Multi-modal, Deep learning
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Fig. 2 Overview of image pairwise comparison model
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Fig. 3 Example of compositional image retrieval
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Fig.4 Overview of compositional imageretrieval model
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Table 2 Data Statistic of extracted images
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Table 3 Data statistic of constructed training and validation
data for two models
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Fig.5 Statistical data of operation times of each face area
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Fig. 6 Examples of various face poses and cosmetic occlusions
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7o R Aol R 80 R (Accuracy) fE M BRI F8 ¥R 2 — . TR, B
T A P 1 S — A BT HE T (Pair-wise rank) [a] 8, #R 1A
B IC HETE T I R SR 1 HETE S T R P R Y
97k 0, I Al ] MRR (Mean Reciprocal Rank) 1 nDCG
(normalized Discounted Cumulative Gain) P >4 7 8 #5 >k T8
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(2)R@K. 7Ed 4 XA K RIT 5, A R@K Ok
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5.2 ELHET

B R X He A A5 A 1 3% B AR - i 465 ImageNet™ Hiil
i1 ResNet-18 I 45 1E oy 22 A W 4% 1) [ F 5 £iF 48 B8 . B
ResNet-18 % J5 b 1k J2 09 f 1 E S $: 4F 1] &, 45 1F 48 & 2
512, FEREALI I 25 v 25 SO T BE HLBE B2 T [ 1 (Sto-
chastic Gradient Descent, SGDE N AL AR s batch size BT H
32, W UR2 I ERE R 0.0001, Bl 5 55 2 R g5/ R
Fefy 1/10, 3145 8 48,

WA E KRR & BT [ A A% Ima-
geNet Tl 25 ) ResNet-18 W 44 A & i Zm i 45 . 4t 512 4
FRFAE 1] 1. SCA SR B2 1906 B0 26 W 4% LSTM 1B by 4
[EE N IR IR R AT = G NS O N1 R v - M S £
BA BR A5 /NG AR BB AT One-hot [8] 1 % . P H
ek 512 HEmiRl i, AR — A BRI 7R A SUAREES P
B RBC> T 5, 0 AR R4S 5 CUNKO AR . f e 3k 28 3R] 7]
w2t LSTM it 45 8 512 48 f9 8] T4 fE . FRATHK SCAR
&/ T A S F 4 B 00 4 3 12 )2 38 U 2K pR
BK=B.M=1, 76| g BB, 5 5 BEHLBE BE T B3 N i
2% BE batch size 24 32, ERIIRF T F Ny 0,01, il
12 %82 3 S /N R ROk Y 1/10, 391125 34 %6,

S oh BT AT 1Y g B A 3k TR 2 S HEE Pytorch”

6 LR

TE AL FRAS B 0 & B A L IRAT AT T R X R
LR (Pairwise) 1Y 43 280 26 A 240 & =B R K R AR (TIRG)
M R@K 2558, i —5H, AT AR 4R 58 T A A
B Akt 2D BREOG L ge S R e . R IRAT IR T T
VI A M HE P AR 45 b I BB R
6.1 BRI EAMLER

& R % b A (Pairwise) BB AE 43 2541 45 FHE R 11 55 B Y
SEREERIME 4 A B — Ao KA, MR -
AR T 82. 65 I MERI . 245 H A 1E—1> pairwise ranking
5] 55 B, 2 B9 MRR FI 2DCG B 20 935 2 7 0. 913 8 Ml
0.936 7, [FFERIAA . A LML 4> 28 50 %6 1 43 ol 3R
Pairwise S AIE WA SCA R8T T BAEAE R Z G
T IE AT P B A AR L X A SR A SR E S T —
A HWL G AR AR — AN A WA R L AR T (flsle D 19
T AR PG TE R A 0T AR T R B R i 4E B SR
FHEVE AT AR XTI 76 55 4 B R HE T AT 55 L, Pairwise
T AL E 1200 A 10) B A 30 IE 4 b 3k B HE B RN 65. 70 %, 1
A28 1500 A~ Il M3 48 b e B ol 0% R 67,900 % . it
X LR B BT Y R AR R ] AR T R R, O
B R HE P AT 55 v, Pairwise #5815 B2 b 45 C2 AN I e 3o A1) A e
N A BERAIN 5 3l A A R LN . I E 2 R IR R X e
AR 25 5 B HL o LA e 43 T 5 6 i 5, DN S5 BOHE ) 4 R
Hi % 4 7T L& 3L, Pairwise #5 5Y B K 78 5 3k 1B A 1) HE )3 1)
HAT A I 22 3, (HR T0 AR 4 b A e 22 3Kk IR 16 e Tl

PR I S A B A S0 48 R S AN T Y
#* 4 B R BB (Pairwise) 1) 52 50 45

Table 4 Performance of image pairwise comparison model

Choice Accuracy/ %
Accuracy/% MRR nDCG

Valid Test

Random 50.00 0.7500 0.8154 25.00 25.00
Pairwise 82. 65 0.9138 0.9367 65.70 67.90
Pairwise+ 83. 65 0.9182 0.9399 66. 20 70.00

FRATHE— 2R T PSR B R 18] B 14 fott 25 R B50xt 43 25 o
PR, 38 S AR R AT — A B R AZ . —
RS B 2475 5k R I B 1) Aot 25 BR B D B ARG T3S 1
AR Ak AL R /N 224 ) B 0 Akt 2 BB £ i, ARG T 2S 19 AR fE
MK AN, 2 225 AMIR R — Al A5 BRI L IR R % R
B A% Ak LT X DA S5 5 10 24 28 aod T A1 IR 2% i P AR £ L e i
BORHERE S Z A0k A, IR A2 T W R,
T AT iz JR ) B 4 Akt 25 TR AR G2 Step gap) BB R 43 30 TIE 4
R B XL AR R AR A T 4B L T D A R ) 43 S T T R
LIRSS RN 5 ATy, 450 WK, Pairwise A5 R [ 43 2% ofE
HEBEA Step gap 3G TN H = o T H: o e s DX 43 194 J2 1T R
— AL T (Step gap =1 B XF AT 863 T L3 B0
RO A B

25 Pairwise B TERE Step gap 15 FEAER R
Table 5 Classification accuracy on different Step gap for

image pairwise comparison model

CRAE . 20)
Step gap 1 2 3 4
Pairwise 61.51 70.94 76.87 82.96
Pairwise+ 61.90 71.59 78.95 84.33

# JEF| Step gap 235 M Pairwise K55 (4 43 M &, 3%
TSI T IR 25 330 1 3 s ol ik A 780 . 5 1 4 4 2 B
& Step gap=[1,2,3,4, =58 — L% 53K 5 ~F 4L B R
BB B R XE A R HERE ] (hard samples) K (8] B 25 3%
B B T AT O A7 B RE 5] Ceasy samples) . 76K R 5 v
FATIXF R K 4y T 5 AN BB, 7E A B B R ) 9 S04 R 5
2 AR B, K I AR AR 2 T SR B T R L
AUCAK Pairwise+ . B RIS I 45 R A1k 4 RAT RS, HAEAR A
Step gap EHYEARTIME 5 RITHH], L sERELH, R
TR 2 > S W £ /I W 7 45 T AR 114 3 3 ofe i 30 0 e 88 U R
6.2 HERBERREERNWER

414 B R K2R (TIRG) 58 8 78 43 24T 45 AHE T 1T 55
RSB EE RN 6 BrF . AH LG T REALAS R 19 45 3R, TIRG #¢
RIFERAEE A R@1,R@2,R@3 iX 3 48 L A R BASA K
W B3R T 43 BRI T 30.15%,49. 16%,63.20% , 1Ak,
FRATEXT I T 4l F A R (Image-to-Image) #il TIRG 5 £ ()
M, Hob ai B 5 KRk B E KR B AR E L R
PG R 6 55 3 ATHIA., X H R R B A LB I,
TIRG BRI ERIEHER R@1,R@2,R@3 3% 3 NE4r L #A
da A, XU B T R R A L Sk A R B
i B R IO 5 22, T TIRG 78 M 3E Al Boin A T 18 2 SC AR

D https://github. com/AIM3-RUC/YoumakeupBaseline/tree/master/image_ordering
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Table 6 Performance of TIRG image retrieval model

i i} . Choice Accuracy/ %
R@l  R@2  R@3 v

Valid Test
Random 9.55 19.11 28.66 25.00 25.00
TIRG 30.15 49.16 63.20 58.67 58.93

Image-to-Image 17.22 31.37 43.69 — —

16 TIRG BB , AT R AR IR 58 T Step gap A BRI R
R, KM HL, Step gap & X RFEEF 5 HARE 2
V1 TR0 I £ 25 B8 5, T 7 ) 16 W5 S AR ) 2 TR TR0 o A 20 SR 4 ik
BIPEEE . B, W T =R LS L) S U LRI A |
I, 2 AWRE F AR SCAS, = Concatel Sy s+, S; 1G=i+1)
Step gap=CG—1) ., HATEIEUFLE P (9 =041 4% B 18] b 09 1k
A A BREL (Step gap) TR 4. R 5 76 B4 F 4 L E B
BRI R@OK , SCH 25 R0 7 FF3 ., SCRss REW . 5 Pair-
wise A5 7 1) R BUA . TIRG B A (4 K R AE BB Step gap
BB I R AR . FRATIN N FEA B AN DB E Step gap
H R B B SCA AL 1) 38 22, SO R AT 4 T8 5 T XA 42
AT BB R S0 AE B 2) Step gap MUK IRE R 5 B ER
Pl 22 ) Y 22 B, T B I R ALE 75 2 AE R ALE 1] 5 2 ] o i
A7 R BE B A RE R E AR B R B RRAE X % TIRG #E Rk
ULTCBE T AR . P BERYFE Step gap A MR BB T
PIE B BAME IR AT L3 £ A Pairwise B AR TN Step
gap BRI E R XHF 0 TIRG BRI T Step gap B
JIN B B S I

F£ 7 TIRG BAIFE AR Step gap FHIR@K
Table 7 R@K on different Step gap for TIRG model

Step gap 1 2 3 4
R@1 34.73 28.83 27.62 26.92
R@2 54.83 50. 69 47.93 46.96
R@3 68. 54 65.62 62. 54 62.92

6.3 WANERELRERMITLL

b SR AR R S 0 8 L Bk 43 BT, T TELEE 43 A RO
XoF B AN RS T AR AT 55 e B A HERR R . i ER 4 FEk 6 T LA
3] R Y Pairwise £ 81 7E I A2 b Y 2k 5 o 2 0] LU
KB 70% .7 TIRG Bl HAEIAF] 58. 93 %, MHZEH T, XA
S 5 BN U R A Hp R EAEAE AN R - 1) PR A
B R HEF AR5 i BERNRELERAGMRRESR . Parwise &
T B 5 5 v X b RO RT LA R 5 ak R B B A . T X
T TIRG #E8Y, &A> [a] 8 o O o 2 B 9 A0t 20 B8 A0 5 5k I R
AN EAG XN O FR T 2 E o 5 2% 0 R R At 25 3R 4 UL
T 43 LAAR B0 B 118 BSCAS , IR AEAR KR A, 2) TIRG #E
R TORRL BE Y [ R N SCAS RRALE L S BB A 80 b A 3R SCAR Y
HHRER.

AL — I TIRG BRLE B —E R B s T
AR RYE LIRS R . T RSB A P AR A [F] AT E
HHEELE L RMEX BT TIRG R @ X, 5
Pairwise BB 5 — 80, HAAM, X F =040 (L. S, ). 7]

LI 3t TIRG R AR E £, S, A E Ar B R FRAE
S AL EE 53 B score,; » [A) B S5 1) o 55 45 30 46 81 BE 73 %1
score;—; o U scorein; >scorei, » UL Wl i JE IR F . 3L
Fry Bsf ] B B X 20 R 1 R Z R G B e ) B R
MR 0, FET XA AL AT LU TIRG KI5 7326

2 B R ST v B A B A 0 I R 2 S, R SO
T AR UE P A8 R I 2R B0 1 — BOrk , DL#EAT 5 A R X LE
T E T Step gap=1 1 78 375 =LA B (I, .S, . I
G (LS, 1) ) B B e eh (9 (T, 1) A Ry v o 1 61 R X
B S 43 90 ok R U 25 SRR, fE R 2887 A~ =00 d
(B R % S TR b FRATA ] T P AR Y 23 S HE A 22,
8 A . NI LT LIF B, 4E Step gap=1 WEHE L,
TIRG BRI L AT b Pairwise B 47, 23X §6 B TIRG #5 A fifg 5
AR 4 3 Se AR i S B BRI =),

F 8 Pairwise BRI TIRG #1473 25 i 5 R %) 1L
Table 8 Comparison of classification accuracy between Pairwise

and TIRG model

Model Accuracy/ %
Pairwise 61.24
TIRG 61.69
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— DB S5 VR T 7 0 BRI AT 364 [
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Xof SCAFNEN R (0o SCRRARBE ) . A SO BB S R Z RS 1 A
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145 BA RAFRY R ENHRE LB R 5508 70%
H158.93% , TiHE— Ry ILIR R W], R £ RS R TY A
W LRI L T RBCSEIR - S5 FA# 8] T 3ok
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