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4D portrait generation based on neural radiance field and facial expression similarity

Fumiya Kimura®!, Hidehiko Shishido*? and Itaru Kitahara™

Abstract --- This research aims to generate 4D portrait of a person that can be playback over a
long time period. 4D portrait is a free-viewpoint video of a person with temporal changes in facial
expression. In our proposed method, the parameters that represent facial expressions and head
poses of a person are obtained from a video captured by a monocular RGB camera with
continuously changing the viewpoint. Then, a neural radiance field (NeRF) is trained from the
captured video and estimated parameters. Using this radiance field, 4D portrait is generated based
on the similarity of the person's facial expressions. This paper describes a method for determining
transition frames based on facial expression similarity to enable long playback.

Keywords: Free-viewpoint video, Neural radiance field, Expression, Head-pose, Video Textures

1 [FC&HIZ

AW TIX, ANDARTEAR — R —NERKIEIZ DU
TRARD., AR TR =R —hEE, B2 70507
SO GIRZE B 722G DBIEE TREZ R Th
% AATE RGN E SRR 58 (AND) &k
B U-HIR RGB Mg L, Z OGN HHEE L= E /<
TA—BE ANNELT, ERDORIEG TA—FEEDT-
SRILET N =a—FNGRIUC K> THEE TS, %
BLle=a—I V800, RRFEICES TREDN AR
IZZEALURET 2 A0 B A S BLE A FTREZe 4R TR
—h—bh2AR T 5.

SR A H BN TRAL, EEHEANLD
2 %872 8 BELURMGOWFZE0E T I TH
ALTWB[][2]. TERD SR R DR FEIEITIE, K&
LBV FRBFET D, — 2L, FIREOHE
KOV DI GRFILL) BOIATEZBEI RIS
LI NSO A2 ERE T2 5EO, 95— Fi%, #
GARZR BT XHIZ 50D B AT % Fid il U R HIHR 5
LHEQTHS. fiE DO FIEOTAWE T LIZGA,
ARIXEM IR CTHH N3 LIRS LT A ARSI
B CElEINATW, EmEREKTEHEO WD TRED
HEULD. ~RXXF Lo THOLND Freeze Time
Effect 1%, 2O R4 FIZE> CIEBL S A H 7
LG HIETHD. —HTH& 1T, A MBI O
NEkEATHERERBR TCHHEEZ, TORBLER
D—DTHHEE" DOFE RS B BRI
B 52T, AqEOFRI %0 ESEAHHFICEY

*] FUEKF AT MER T AT RE
* B KRR BRI e S —

FLATNWD. %BF DT IEQ T ARG 2 [F H i
FTIUL, BiEOHLH BT AMRBEO ALK ATRETHD
25, e E O B B AR 2 AT DT O IR H A
IR AL E N EL I BT, HEY — DR—hL—
S EOBAIEDME . T2 AT B KO fig
BEDOHIMNZ PN KT g 7 — 2 &3, Av—Fh
T AT EBTARANVER ECOMEDREELRDILL
asnsd. KRETIE, BARIREBOKEERDEE
BEi§ 505 GREI1X1) B OHAT T L2 D,
W25 EN DB E 2D B LA A LR T DT L
2L T IR L2 Z S DOREDIREL, AWDAR TR
—h—hE AR T2 FIEEIRE T 5.

W EARE72 D N OBNZIZIE, BAEEENC LD K& e
&L, RIGEMREEREKRROBMLEEZ N DD, AU
ZETI, BRI REBREETIIRL, TI7AT ¥
EENCIVEBSNAIRR H OMAM/ BN X125 B 5.
BIZIE, ColLTWBEXYTH, —ERMBIZRT DL,
MR R 72 E OB XL > TEE QWA I LA MR
HIEWTED. BAIIZDOII B EEIRTHIET
BB IZAE MR 52 bN5EB 2T, BlzIE, v~
T70%, &R EHEROERR R OB Z T LT
EmREERBL, BIREOREELF| &M oME 1k
THY, Web [LE72ETANRREESTND. AAFZET
X, R~ I7RED IS, KRR EOWMR B X%
H AR SRS P O BEARICAH 5375, Bh& a7 58
BROEVEBETH1IEDNAT THRE LTG5,
BB IZ G ENLENE 2 ED A g & Ak 57
DITIE, LT OO EZ ffE T2 M0 B0 5.

*1 Degree programs in Systems and Information Engineering, University of ‘202‘

Tsukuba.
*2 Center for Computational Sciences, University of Tsukuba.



BERN—FYILIT)T4FR EERERMESR  Vol.66, 2022

e L — ERDBE DL IERIER DOBAR 2L RL.

R R R 3 R 72 5 (FERIE) 2R RE R B
PODWEEDIRTETV Y.

2 XN ET, B BB ABE T O BIRICE
A 52 5 HEL T, BEIRD3W TR, 1K
72BN XN E NG ET IATF L CTo 7T
HREERRELUR3]. v~ vE 75— A 1T —E
REThoi0, Apkiirig % KRR T DB I3
LA THIUENSHD. L LRSS IS4
HZLIZE S TG BIERE N AME TLEIZ LR, Mg
DEAE D DI ~DOYVRVRZ, #E 5RO Bz K
LKEDLLHENBREINT. T TG AR
Video Textures [4] ZE AT HZEICLD, #GIRDOENX
(2T B WA R ClR B EORR IR L D3 A %
BT 2L, 7L —2 00RO B2 T OF vy
%ﬁﬁﬁé_&;ﬁﬁbt.$ﬁ THEED T 7 a—
FAZROWFZERRE LI 5.

RFZERRBE 21T, TRIEF8 2 W 3R e R B Tk
T 5 Neural Radiance Field (NeRF)[5][6][7] D& AIZ

OB L/NT A —RHETE

FoTxHET 5. NeRF 1%, AR IEE AT /3T R
— 2 A AN E LIRS FE ko T, mRE7e 33Kk
LR EZEH T D FIETHD. NeRF & 725
ZENTIX, B — ORBUCKIG LT FIEBFET 5.
¥FIZ, NeRFace [6] TliX, i GIRD BRI — & i
INTGA=HTIH72L, ~RR—ANRGA—=HLER[F TR
— A CRBLT D, BRLFATOY— %A INEHT
HHENGNTA—ZTRIRTHZEIZLEST, NeRF DA
FZEMOFEAEALHZENTE, BRI — D3R ITE
FVTINATRETHD.

LML, BElRL7z 2o OxiiEd BATICH 2 OE S
720 TIE, EAE 7R 4R TR — M — MR RV I R R B
Tdhb, IRERE, BRI ~DOxtaE, TR AEN
BALL 72 W SR OB IR EL Th, — 7T, %t
A2 ~D X SIE, 25 NS HRE LT iR SN A
b2 EROBAGEZBEL CNWDINLTHS, £2T
Foxlx, K 1 IR T IO, ~yRR—XZIEm [ X
WE— L To WD, B SR AE 225 (R O<RAG O PUE
EEHL, BREBONTZRETS. EREEITH

Q= a—FNGRR

= |
- A Ray#>7Y>%  Neural Network
Qe | Ay FE-X o
) L RGB
g =H
NFA—%
BENVHAFICED IS
” FA—R
PRES e
HE SR
@_ﬁﬁﬁfwczg« EREEE \

fi; zﬁi? Rayh‘/7 Yyv%  Neural Network
~y F#—X

EE RGB 'ﬁ"J;L N

EA1 Lwd )y :'}
RS A—4

~y FR-XEE g~y oRE
M6 4 B
BREEBERTADTS Yy 75280
HREBBFEAY FR—ZXDEASHERTE

ﬁ;ipj"jf Raytf/j' Y Neural Network

A‘y_F?ﬁ'—z’

nIA=% RGB FVa—b

LwEYy

1
\\"5)‘-9

4 RTHE—-rL—F

/

1 ==2—FWGRB LK

AL H S <4 oeAR — P — MM RkiA

Fig.1 4D portrait generation based on neural radiance field and facial expression similarity
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