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FAEM A 7 EUE R R RF . O T LB A s AR NRR A, A 0H7ee
TR 73 25 20 A 5 e M B 003 TR TR BE R 22 2545528 (SWNet ) o A
RFE o PN GRAE A 1 B Oy AR I ARIC AR B, M3 S IR SRR B AT P Rl 24T 5527
SIS, R NAEER BN 2 W 2 B PR AR o R o B O R AL A4 WP LR BB S 0 s
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KAEERIL . EArfERIREE ERYSCI R, MEEA IR, SWNet eI A
OriR o BRI R AR TERE .
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Abstract

Compared with the conventional face recognition, cross-age face recognition has more
extensive application scenarios and more complex technical challenges. It aims at solving
the problem that the pictures of the same person in the face database and the pictures
to be recognized are taken at differént-ages, in which the key technique is to decom-
pose facial features into two eempenents to represent age-related and identity-related
features. Then, the cross-age face Tecognition is realized by using the identity-related fea-
tures (features independent/of age). The existing cross-age recognition models have some
problems, such as inconiplete feature decomposition, overlapping of the decomposed fea-
tures and information,loss caused by decomposition. In order to better achieve cross-age
face recognition, this study proposes a deep neural network model (SWNet) for cross-age
face identity=recognition based on multi-step features decomposition. The model makes
full usé of, the marked identity and age information in training samples to construct a
collaborative multi-task learning network for identity recognition and age estimation. At
thessame time, in each step of the eigendecomposition of deep neural network, the iden-
tity and age features are directly connected with the final loss function for supervised
learning, and the features of each layer are integrated with those of the previous layer
to compensate for the information loss caused by the previous decomposition. Extensive

experiments on CACD show the effectiveness of the proposed approach.

Key words: cross-age face recognition, feature decomposition, deep neural network
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1.1 [y s

RN TR BOoR, @ m 2T AR B ORI AR T AR, 7ER R4
AR . HAE BT P REIREE, el 3 hiRsC a5 MR, 1]
BEARLE. mAEAIE. BRARG AR [ M —BSE TR, B4R
e NIRCFON H R sE Rt , WRA S Z AR 55 (2], HAE TR 25K JLEN
PHHIRAL . 39 BEAN SR USRS Rk 5 B A S Br (L, R EE— B
Al EREWORE Bt =2 L By A S I W = B e NG U N B e 5 1S PN 3 D S
n PAR B AR R ] — RSN I SR AR AL, IR An 5 4R I R 95 A1k 1
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B[] I EAT B A SROFIAE A TR 2] o BB BRZ MG FIAE 3 UIAH %, Fedl]
i L RE ) — ISR ] oy i A e N SRR AN A W Al P AT 55 o FRAT A B A 1
SO FIAF S AR SR I o > B A7 I N R RIS Al TR, sl i AT 552 T Bl
il AR AR AT DA R B ARG 3 A, FE A2 1R PORFAR A SRS AEAN S 3 4
REFALI o ARSI . [N T80 AAR R A FERHAE 7 h I R R A RE ), L IR
JEZ AL (AT ARFAE (] I35 A R 70 BRI BERRIE 2R
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AR LA AL o AR TN ) P AR SO A BB I 1) A ARy R, M [ — G
AR I B 1T (B A GG A I B G PR, iRt vl DA P B AR A ] 4 B A M
BIRIEA T AR o P I AR B A PR b R S A S BRI EA T B O 50, 3
SORFIEAE AN R AF I B A2 U BCRUE Y, R4 e JE R B0 SRRARVDS, X REdEA T AR B iR
BRSO B WA T4 ANESCIRATTR I FI BRIV

BB Ty vk ERORAR AR FHAEAR . FRAE 0 RIRFIE SIS (2028) , REAET A
B R SRIBONISR BCZ I 70 i . AERAESR IO T, @i AWTHT SRR SRIGOR , v HRE
UGAZ IR ATERRRAE , ATTEESRYE IR . B KRG . SR . FERAIE 20 % 5 T
HI -t B AR BRI, Tl R BT E R R ot (HFA) AR, BEERE
PR, AR SR TRl N SRR i e 5 A e AR A3 SR P 8 A 22 1
7% (CNN) $2ECNJRAFE (3], SRR L M2 R0 ERIEN AT, A
AR R SR B, PTRAE RER R R A& 7 WA ILAE, I BLA2 U
DRIEZFFIERT T PR PO R VA el . Aoy — @ AR . Tl B S 1) A4 A
HUBE BE S YIRS, AT DASE IR AR AR 45 A ) S A D A, A ARSI 27 ) g
B ERE, e R 22 4% 25 H M 22 ML ZR IR, B PR PR R BE N 5%
o AR MR RS R BT AR 45

TEERUH MRS, B AR I A R i RS HE il B AR AR A6 AVRFAIE 19 73
TR . w2 HEA e 2] ONN 0GR [4), 22 )5 Xk
et I TAFIL AR . IR R AR LAV BRI, H YRR TG
BURHNBARFAL o738 1 S A SRR AL, (IRT IS 7 A 1 AR A DG ARAE ) T AR
A, BERR R ) SRR AR AT RE R Q@ 2 B Oy AR A 15 B DASE BRES AR e NPT E . A%
WO BT A R 3 ALY, T S )5 B B O AR IR R n] e A, 1
LA SO RN AR R AL T AT 55 RO AR 5527 IR, DA SR E 22 AP RRAIE 2 A A )
I, IRE RS AR NS O R AROR «

N HIFATREA Y G PPN A SO A VIR S AT, il FLSX MR Y7 J5 22 S5 Py
FIFATIER B A TAS AT AT EE T AU IR 7 ¥R B AT

1.2.1 JEPHAIEE 2 MBS AR N BUNER. (OENet)

OBNet 42 2018 4E7E ECCV 2l b4 i iy it BUBE T VR B2 i 28 00 25 1 5 4 i
IAEPGMR BRI (5], 40 2 . OENet 193 TR 482 — 125 ResNet [6] 1
ZEERMEME, ZIREIN— 25 2GR R 2, 7R 25002 Fonrie
FARFAE ) AN RN B O B RFAE ) it o R AR AR T, R AR R B 03X W AP AIE Jtm 17
AR, AR BNV R IEAT 28 ¢ o AFRIRRAE R 7 2519 1115 Loss pREUEES,
B UYFFIER I 253250 Loss eREL, PEEAIINIE - MUE R HIAE I Loss (1 H
PASE IR 22 AT 552 > 1)y s T8I 25



Face Feature Descriptor

3 x 3,64 3x3,128 3% 3,256 3x3,512

[3 %364 %3 3%3,128[x 4 ’3)(3‘256 ® 10 [SXS,SIZIXS
e 3% 3,64 3x%3,128 3 % 3,256 3x3512
I'raining Images

— >0 > o > Age Regression
1 12-Norm Linear Task
Transform

Identity
—> || — —> | Classification

Task

Age Labels

Normalization Scale

Conv+Relu == Pool == FC A
Identity Labels

K 2 OENet: BT 1ESCRHIE MBS AR I AR H i ) 45 2244

1.2.2 JEPARRASTHES AR NG DUME (AENet)

AENet j& 2017 454 CVPR B4 4 55 — P 30 BT IR BE R 28 X 4% i B 4 10 K
BRI R AR (7], AN 3 Frs . AENet S& i34 1 IR Sl R LES 4 85 AR50
FATVNTE MBS NGRS U AR N 2R IR A T AR E R I RR AR Y, 8 Tk
5[] — B A AN [ AF i B T B VR L, R AN ARRAE 2 BP O RRAiE Bt B e T
Boo FrRA, ETAFEBATH S0 7t 2 ARG THE 555 0T ReFR BUE A ) AR 0815 BT
MIBEFHE B 2. i =R BHER IR AR A S RE (BRZER ), B
PR 28 ZE A 2 JE il — S R 22 W 25 SR O R BRI, R4 — D 3215 2R
HNAFIE, 2 SIRARHE T &0 XA S B AT L &t — A~ e EE AR
WEHRRAE , R S0 3R 3 53 S RITR AR I B PR R AR A 25 SRR BRI, 4 01 A 1
Loss PR S 15 Loss PRELFIBSYIZRPIARESS , AT AR B0 1R 5IER A R H 245
2k Softmax Loss K%K

Face Recognition task

— e o e e e e e e

N
subtract ]
1
— S
whole feature r\' :
S e e e IS age-invariant feature y |
l ——————————————————————— 4
| Images with
| identity and S function g(.)
| age label Training M f
| G .
N ~ age feature v Age Estimation task
Basic Training outputs whole feature 1 ,’ _______________________ \
1 Age |
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| Loss |
| |
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K 3 AENet: BTARRMETTAIESFERE NRIR BN 2H. Hrb ¢ FORANRIR AL, « FoR1EAF
W AhTT 23 STAT 55 HIAFIYHIE , y R S AR IR TC R S PR -
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Gray-scale face  f—— L o
image I Amax max® A softmax
& o
P — (o) le)
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Conv MFM Pooling Conv

Kl 4 T Light NN A9 AR BERFAESZH 2%

Representation

2 RIIJ5TE

2.1 gl

F R X 254 U A B 03 IR AT 55 19 A A 2R AT AR 2R K S0 3 s AR Iy
R RSB AR IR BB AN AA S R, SEOT R R A, SEFR T iR
ARE, HHA R IEA R i, ARE— PR . BREAE w5 =05 v
C N L, FHH i TR 22 M 25 1) K R AIAE LS A B BOMTRAAE 702 05 ThT (1 K
L%, HEPARO IREAER R T IR BRI 2 I 4511

AT s FE AR U O AR IE R VR R AR TR I SRR &, R
TR ARAE R0 5 ZORARBULRT B A G IR o LA 183 [7] i 5 [ A S 2 AR
KT (CCA) BER RIS By RHAEAAF I R TR A O, SR et ek
PP SN Rt/ MU ATE— 25 Al 0 S IR IR . (B JCiR A 7Tk, 7 fRAS
TR SR IR S E R R R T ERRA I . AERY T
RARAEM 25 1 55 5 A SR B AR i, FAV X AT B2 S B A
MR A . IS %, FRATREREE 2 20 0 fRHR G R 2 AT A, I Ho R
Py LS IRDEEISE P SRS TN

AR AR 732 0 (stage-wise) 730, 22 R MM 5422
MRS I, BOP TR B O R AIAR SRR AR B R B S 1) Loss BREUEAT
gk, I HAEAH B BIRRHER R 65 7 Z A0 I By BEsl i — Ao B ARHIE A
SRANZ BT ORI R Bk . FRATIRFX —Jr k44 SWet.,

2.2 Jjik

22,1 M &ER

B MR EE R B TR BB AR AE SRS (backbone) . 73 RHIE 7 AR |
i, Horp g AR 2l ResNet A9 FRIESH R BLEUR IZHRIE, X SUARAE
WREFZIE T N NTEARE S, ENFER S B0 E BAERE R, T IEme s
fifto FRAESM IR K PR G HFATI K =4), B2 a5RRE, oy a mikh
veRE: IR (K5 ) Rk (1816 ). Hih Xn R4 if e it 5 — BBt i
HUARAE, [ T — R AL, Hn SORMZEPRIBER (BE TR ) . 3
AR MRS B IR AR EA T /0, HEANEE — B BARTR G RHES H(Xo) o 2043



fife 2 J5 i By FIAE IR FFE AT 2 5 B B S5 1Y) identity loss Fl age loss H1DATEFI 65 20 7 il
PIRFAER IR SR A T RN P B RE R 2%, TEA g, BB Al iR &
FHIEELE T Z A By B tH e (52 DenseNet [9] JH& ). 5=, 50
IR R IEAL & T ol — I Ben d B AR AE , BIE R &0t — B S $ B TR SR AE Tin
FRET—BrBRE, Bl Xy = Xy + Ho(X1), Hr Hy(Xy) FoR5E W BIR A FRHIE,
X1 FoRGE— P B A A\ B B Be R RRIE . X ARV ERE AT DASR DA 48 90 28 B2 1) 1% 4
FRIEEARE RIS, & MG HRIZF R80T, WA DAR 24 5l B BOER BRI THI Y 2 RRAE
HHREEHEEEFE (5 ResNet [6] JHK ).

Age Label

Stage-wise Age Features Age

Regression
Task

1 \ \ Identity
= S ket = Classification

Task
Stage-wise |dentity Features a3

2

Identity Label

Kl 5 SWNet A2 7 it

Age Label

Stage-wise Age Features

o wigiwin|

Stage-wise Identity Features

Regression
Task

2 NI‘

Identity
Classification
Task

/l\

Identity Label

K 6 SWNet %254t

2.2.2 FFES iR
(1) IEAZSHfiR

T = Tage * Tid
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H Toge = oz, ma = {0 B o BN laialle = 1o 2age = llzlle 75
L2 {5, BRI, 98 5], SHBREAHE o = Hlzo, oy, ... o)), RIF
A 1) SRR Tage B e 2 PTDARERUIR CHFERY L2 SO IR AT , SRR L
G AN B £ R 12 B R AR B GEAT I S F S0 A A TR
B R R A R TR 25 5, SR T B — R0 M RIE R , K HF B O
AERL IR AR AEIR DA L2 S i, ATRAFA T AR 5028005, AFBREHAE
B SRR, TTDAECEE I T AR R R 5
(2) Be2brim

T = Tig + Tage, Tage = H(2), 2q = x — H(2)

RIEE 6, HIrEMIRERHE 2 = Hi(vi-1) + o1, SRR Hia-?) B Tage,
xi-1 — Hi(xio1) B8 ma. HRETETERZESME T (B 3), fildn BLAT7) 4, #eiE
HEGHME N R GT| ASERZ, IHEEM AR GREMEE DSR2, fld et
2 2P PRI AR RHE , S8 5 IR SRR R i 4 1= 2 A R I8 254 1
FEAEAS 2 A RRAE 7] SRR 8 R B RPAE

2.2.3 Loss HEERE
AR Loss RECR H i B P31 4a Xt iR 22 (MAE)

M
Luge = 525 1/ (wy) — 2
g I X~ age

Toge o 1 DINGFEARRTRGRHER L2 Y080 (RIXF R 20 S5 AR REARAE) . = 2
F i MERIAER RS, (LRI f(2) = k- o+ 0 WU IR B0 FE
TEASA, Loss HBFTNA £ Huet, AT MRM A-Softmax Loss [11] 5 Large
Margin Cosine Loss [12].

(1) A-Softmax Loss

M
]_ 684/1(9%.,1‘)
Lid—ang = M Z — log <es.1j)(9yi,i) + Z];ﬁy es-COS(Gj,i)

=1

Ot () S8 0(0y,) = (1) cos(mby,) — 2k, Oy, S5 i A SHRHER 5
ORRREE i XEBERORURIIREZ IAIFIE, 0,0 € (52, CE07] € [0,m = 1),m > 1,5 > 0,
m O REER AR MORAIESH, s RATHRN R IR T, AR Softmax 1
A

OENet #578 [5] (5 A\ S 3 IR BT 55 451 2% eR B2 R T A-Softmax loss %L
H Y Softmax loss BACEE LIS AR Z D HAT S , RSB 2T
R0 ]IS . (LR A-Softma loss B0 T F BT K 4 A B
L, MRS A G A BER S EAT PIIPEROREAE , 472 BB A0 AR R 14
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Ik 1) R FH LS 2 A B ASA B ) it 2 TR B e AR T RE/DS (BRBEBR AT RBIR) , A
EAE R I AR T RER (RIEE R AR ) -
(2) Large Margin Cosine Loss

M
1 ps(cos(8y, ) —m)
Ligime = = —log | ———— -
M ; e (cos(0y,,i)—m) + Zj;éyi es-cos(0;,i)

Heor W= g, = i cos(0),0) = Wy, a 25 i MEARFHERSE, X S40
R ys, W, 25 ] KMBENE, 0; 2 W; fl o ZEMHE. NFEXTT AR,
Large Margin Cosine Loss HSEA1 A-Softmax loss ZR{0L, HASRRHE il f 46 AR
ARSI m RFEHIAZER N

2.2.4 FFAEARHY

R R T 250 N G 1 S R AR R AR RS RRAIE 2 [R) BRI R RL 1, R
B2 AT BEAEAIG . B — R IR 153 B Oy RRAE AR AR, 70 SR T35 B Oy AR
PP R FNAE R B, @2 AR AN 2 BB 2% , RS | AR n s, FRATi02E
JE RIS 1) B Oy R AR AN AR WS RRAE 2 [R] AR AL BOCIRRE | 3 A S A3 2% v A A
OLPH: B SRR

FAVH AR AU S I AR . TE 2NN BRI, AR w] DAE—25 80/ Moy
il S 1) B 0y FRAE RN AR WS RRAE 2 18] %) S E R RINE o 0I5 0 A7 I R A AT B A -1 1) i
FEA]PAK H H/ME CMM  (Canonical Mapping Module) &/ IMbnE40%. AT
AN 52 T AR R B PR R T, ] DA S5 5 — 20 2 R IR APk
7o REEARAC I FRAR ) BE S A B L4 2R R R — [A] BB 2 g 1 5

CMM JE KRBT -

Vt € {id,age} : vy = O(x;) = w/
C'ov(vid, Vage)

B \/Var(vid)Var('Uage)

CMMUGEHIoR B 5[] & 2 [A] P A B IPE , [10] 5IAGXANE N T JE & By
SFAEFIPS FRAE 2 TR R, A S R s AL 3 T e MBI SR, AR B HE—25
FEAE S Dy FAE RN AR R RRAE I H 1 . CMM K B 0 RRHE R AR A A 8 o A 2 B S 3] —
ANy Canonical 285, B PPUEAESHE X, A5 HE X Canonical FHK4VE p,
RIY canonical correlation, i# i D5 AKX ANAH &P 2K SEEAF SN B 0 FRp Ak IR 2540 56 o DAk
WA SR AN ) A8 s T BB A S S B0k Bt KAE canonical correlation
FEL, O B8 S A AR RS 5 2 B O AH e PEIR B e AR 28 Mk > D B2
55— 2022 B 1 5 0 R U8 22 T8) Y e RAH S M I AR B 2 ) 2R pR B T/ M, PUR
W REMRAR B FREFAE SRR o SX s > K, (AR B AR AR AR A2 I N S 07
FEIE AR W RRAE 2 [A] ) B K canonical correlation, XA AT DA G2 25 MR B 00 F1AF 1%
AR SRR R T B S AR E

p
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ETRZIER, WA WA B O Rk 1) 2 18] 1 R 52 (E . Bl A % (e
IR LA B P RHIEZ R AR B, RS IR S R ok s B —e itk . A SCR A CMM
FEEA o

2.2.5 Mg IZRIEALTs i
[P0 £ N 25 R T B o) A2 R SR RN BEAILBE B2 N R R4 & (3]

3 B PN

SEEEHIRATR A Dell TAEUEAI—3 NVIDIA 1080Ti & -RAE MRS, R
CentOS £4¢. Python 3.6, HE2#3JHEZE Pytorch 1.0 {E N 35E .

3.1 Bedhide

SCEEUER I CACD g4I A diie sl [13], Bt diad 16 J7akiE iy, Wd
2000 AR, AFRERHE 16 2] 62, FATHIEIL ST AUSCIBE, Wl T S0
ID 5 1 3] 120 A9 A B VR Ja e — Pl 07 S gl (Fkf 14424 CACD120),
ok 1880 AN A B bsic AR B Aric iy A B SR ZRdE . X TR At 2,
FATE S MTCONN BEZRUAGIGH-2 I e B0 A AR 4E—h 144 x 144,
TEIA 28 21, PEREPLECOY I 128 x 1285 A 4 A A O BEAL AT —fL. X —
NJREASN A2 TE RN R FAL PR ARENT Ff7R

-~ - F e
\ 1 3 S
— :e 4
\ - /
-~ -
-— — :
S E -
b \ L

B 7 SATREIRER, S AT R ARSI B

J1— Pl %2R I CACD VS ¥4k . CACD_VS ;& CACD f—A+4, —fik
FFEMRSE, B E 2000 HiEAEA (R MARIFIKE R #2000 A 5FE4 ORI
MRRFIEK I ), —35 4000 41 8000 5K M. i BLHAEFRATTEE — APl 2t il 4E .

3.2 gheueilh

YRR ACHCEARTE T B0 AR RS 0 N G o i S R o0 i I 1) AF I AR AIE
(age feature) FNE4FAE (identity feature) . Y%k H4EE ARSI B 15y loss PREEN 2
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FOBERRV S AR S5 loss BAE. A0S ARRHBE TR RE R AR Loss BRAL.
A ZAESS loss BREUNT :

L= Lid(xid) + AlLage($age) + )\2Lp($id> xage)

H DS —IUE B 0 H TS50 loss BRER, 5 IUZ4AEALTTAY loss B%L, =
T FAE AR loss K%L

AT TR FEHATA X, AT T G IR, -5 B _E SCHE 2y
CACD120 f1 CACD_VS, Wiy S HARGE A AR, E#RE R0 5 40
{1150l 21 i i R R (V5 =

FT CACDI120 gy, FATEIERSC [7] Ahsci i E, FATEE Sy id
1-120 Ff H. rank F3ic2 3-5 AR MR, oo 2013 4E408 B R b A 1
% (query images), |~ EVERE SR ENBAEREIR (gallery imagesy. FEA {4
. {§iff] MAP (mean average precision) YENPEAGTMY, Cosine g /| 318 W 5K &
J Z B ALRE . Bk, 4 ¢ € Q 1F query images, Q& query images 65, *f
T g, MHXERBEER mi, HXEEPTPAFTIRA Y1, Youu Y, Eie 52 ¢ M EFITR
MR REER . ¢ WPFEREEE (AP) Wi :

1 &
AP(q;) = p— Z Preeision(E.)
b=l

Horp Precision(Ey) s248 Eie FRRGEE BB ZEA RS KRR, K5,
Q WA EER (MAP) i AP W EaATH AT -

Q|
MAP(Q) = ﬁ > AP()

T CACD_ VS Bl SRy ilrh, FATEIFIESC [5] AL &, M55
A 4000 A& Fr AR SZARMARE , KF 4000 23973 i 10 £y, B 9 it BT R o2 Ay
UEERIE, THAERREI A B EH BRI R Ay 1 Oy, AR DA BidAR 10 ), m)a BUS(ELTE
A HERfR AR

3.3 gk

e FIASCRBIRA LI BT, 52 mah R AR 1 HIR 2 Pos . SLhl 7S
ITH S IR AR RN Ry SWNet-Res HIEA AT SWNet-OF)
EE B TAHKTARE [5, 7) FRBIPAEL (AENet FI OENet) PAISRXFHL, Hop
AENet SR T Light OCNN #F /%%, [RS8 7RG b, FATEX AT AR
fi#i) AENet F1 OENet #I8HEAT 75080 . 9 1 X0, FATREA SA FHE o AR A
Basic #n, GIASFALRIEEAL] Decomposition k. T DA 2522 73 R
FEHEBE fie ey, 1T 1B A2 R TR e R T 2000 2 22 DR LU B T AR 2 O s e e —
B, WRERM T RE M, IR ARG, (S E R &K,

14



NN AN SR h BLE batch size K/ 64, FAEMEIT T 4 AR, —4
SEHEY epoch (YIZRJAIMT) K#y 20 704h, BILIRE T 80 4 epoch, 2£>JFRBLN 0.001,
T K PR Y s 1] 297 2.5ms,

s 4 H IR TR 2~ T IR PERE 2 1 2 R A, A 4R/ Fldate
Tk MG TT iR SHORATRIEES, AR IESE . RYERATS e KT RER
HAR AR I ARE SO B, (H2 500 A0 5 A ARAE SRS SCH A5 DAV I BIRE, 3K
AR A O R B A SRS B AENet f1 OENet 595

# 1 CACDI120 4% Fhaa vk Hu i it 2 SR

ol MAP
AeNet  Basic 0.804
AeNet_ Decomposition 0.802
OENet Basic 0.670
OENet Decomposition  0.645
SWNet-OE 0.786
SWNet-Res 0:815

# 2 CACD_VS 4Rk R k45 1

fEi FHAALEE
AENet Basic 0.897
AENetN\Décomposition  0.904
OENet'Basic 0.870
OENet Decomposition 0.712
SWNet-OE 0.837
SWNet-Res 0.930

8 A SR IR CACD. VS b SR BIIAG LALRERIZE R, 1 9 Ak
JrAE. CACD) BUinsk PR B A —SEREf . FTIA%HL, R IRBIRIN, (LRI
Sl T Ny L P A R S RARIDARG o A S50 -4 T DA HE B A0 A 55 5
PERGLADE A PERY, ik T IS T X — PRI Eh 71
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1_probe 1_gallery

-

4 _probe 4 gallery 5_probe

7_probe 7_gallery 8_probe 3_gallery 9_probe . 9_gallery
°

K 8 CACD_VS iR Bl S0, BRI R 25— 5k Aih » SRR R R — B
T A

55 16 46 44 17
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