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Abstract: To achieve innovation for film production, Toei Zukun Laboratory, which is a department of Toei Company Limited,
has been developing video and image products which are applied advanced technologies such as computer vision and computer
graphics. As representative projects proceeding by our Laboratory, there are “Virtual Production” and “Digital Human”. In this
paper, we firstly introduce details of these projects with examples in actual works. Secondly, as introduction of Digital Human
technology in our laboratory, we describe production process based on 3 points of view (Physicality * Physiology * Psychology)
for Digital Human. Finally, as a new project in the Digital Human, we introduce a study for facial shape reconstruction with
machine learning using data set obtained from Light Stage developed by Institute for Creative Technologies (ICT) of University of

Vo0l1.2020-CG-177 No.8

2020/3/17

Southern California.

Keywords: Toei Zukun Laboratory, Virtual Production, Digital Human, Light Stage, Machine Learning

1. [FCHIC

kRS hE, AIST 1951 47, fE3EE 343 4 (2019/3/1)
DOEAETHD. ZNET, BE, TLE - T4 - T =X
—a I, ZERRMGERYEL, ENOOIEMEITH L
THAMNRERICE > T, BE Loy X —T A A
VORI O TE 2L BRI T R G A S Y —
ERA, VT Ry =V DOEERMEICHE, BRI A
IR0 &< REIFBIN AR Z b 2 F T TV 2D REod, HE -
TR & 2 LR OB T A s, — B LR o
bR RERICTF Yy L LTINS,

RS AL O — Uk CH 2 Y — 7 U HFEET T,
e e DO BRAR A 2 BRI IR D AdL, =T YV HIEIS
AR T I AEI vy vari L, IN—F T ugy
vav) R IFOELa—<| AT —< kb
STHAEEH LTS,

2. EHEN

AR TIL, AN N ETICEVMBHATE 2, (13—
FyrTaRrgr] [T a—<] ITETS
BRIz DWW T, EEHEZHNCETRHRN T 5.

1 B — 7 BRgERT
Toei Zukun Laboratory.

(©2020 Information Processing Society of Japan

2.1 TV X AR Experience

AMFSEETCIL, NHK IR 23 2B %, TV & AR
(Augmented Reality) & $l A5 H 7o KRR OHEIER X A L) D
BT MG RN L. T LEDR LA Dz E S —
AVRAZREE, BEEONEBRIIESELTETUZ ML
TEESNDTED, AR 2L > Th DWW D MDD OHER
NAREL 0D, TUVEDRKRHSOTFTA TR LEDRAY v b
DT, AR OR Y v MEBETE DT - 2Pl
KR AEFREE Uiz, 28T B AT 47, T34 R, Bk
A YA AZFRITHKETE D NHK B ZeTo o v
UVARERAN) &, ARWRGEERD [ w X s g R &
DELE L, FkOFHRAT 4 7 O—o0fetk % B3k L
7-7uvxl hElholz
22 ARG A Y LEE

2020 B, AAROEHZ=RE TR R T oA=& Wb
nod TRE| L EHMUGEMI SRS Lz Thb - - B8 =K
HE ©02020] (X 1) 2MREED IO TOEI TATHENS.
[(R—FyruZrar] tnwrarerrobt,
M TZ X, T NTTARNY, FE—var¥y
Fx, F—=bhxoPr, VINVEALVEX, Tudzry



TR 2R
IPSJ SIG Technical Report

BK1 A7 27 LEE
Figure 1 Spectacle Noh.

arwy BT RE, KexiT s v Y— R A
HETH LOMBEHIEA X AV, HLWEBREZWYT 5
ZEBAMEF O REEL L EZ TS, FIEFIEIC
O3, 7Yy hETEZEDIIICTBT 2a—AT D
MBEELRY, FERBEERFIARD TV D,

23 TYANLEA—TY

AWFFEATL, FALLNLT PZ e a—< I lT5
Kz 7B A EAT IR > T& Tz, LT, 2017 FFIZT VX

NE 2= NZET OAKMREREICEFT 5 L aRE.

FED 2018 LI, BEED CG F— LN THRITF — b &R
K, WEREIEY —2 7 a—% KRB TE D AMEBEREED
7. TLT, 20194, HzloT PN 2 —~v VT —
LEIEESHET.

3. FUANEA—TUEIR

TUENE 22— UL, BEOAORBEEZHRE LT
CG EHWTIELN D LR NHRELTHD. KRETIE, 7
QX7 ETOF AN 2 — LV EYEIZ DN TR
L. FaE g tBNT, REOHEE LR%ICKRD S
NOEMHERE, REHMZ EomBRHRIcL, 7

Vo0l1.2020-CG-177 No.8
2020/3/17

VAN 2= DR KRDOBETHD “RNIERDOR” &
MR DDONELTO 3 DOBLENLIERRS.

O WP FIHEDD (BT vz — )

@ AN EXZTHDEN (V7 T=A—vay)

@ LEME L EEEH D (T=A—a )
3AHiITHE, T v 2 —F—TOWEEORIIZOWT
32fiCIE, VU T = A= g L CTOARM, DEMEOR
BLUZOWTRA S,

31 EFN - TTUTFILTOYMEERE
AETIE, T OBIR) - v =—% (A=H) IcL5TF
UHENE a—v U OYEERBUZOW TS, Bl L

CG DEIFBEMREICHD. ABANERZRFE T ISR L
Db, FEEICIE L VM2 E WA R A m L R
SN TWD D (B 2 1Tk OIER ML LD B2 &),

C G T 2BRCZ OMMNRIFEHENRE L TV D & EE

RICZDEER Y, EEMEEZ 7T “RREOR”
WHEDH D, INERUEICE SR 7256, BERICHE L
TWBLLDOEREPunbiis EFons7—7 4 &
FEE < hwnw., ok, ESOMMEE L TIE

Photogrammetry % W\ A% v T —H 2 _R— |, T —
TAANPREEZMZD ZENERHER->TND. K2

RTDIE, AX ¥y INeT —FERICET LV EY = —F
—%EMmEL, NMOMREEZ-HITHL. BRED A
T ARREIC L D EBER Y 72 PEBR LIRIET, Dik%
DHDORFFOMIRH e RIAFFEE LV L IEMRIZEDLZ &
NTENIE, T rvailBiFs AmEIITNE &4

EMEEM ESHHZ N TES.

32 DT 7oA —=2 3 TOEEN - DEBEYERE
AT, V7 @EofiAA) (K3) - T=A—va v
(BhZ) ([C L DA, LEEORIUCOWVTIERD.
ZAXARERIER) C R 5 A BEME & X, ERAREDORE FL O ULHE 72
CHEEHR T TIThN T 28X 289, DEME &3 F 20X

HWRTHY, BROBIZLET TEOAYOLEERT L

B2 Original IZ7 —7 ¢ 2 MR FEIMZBIO NP4 3 FEIER L 74
Figure 2 Examples created by redesigning original by artist.
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Figure 3 Rig for controlling facial expression.
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Figure 4 Light Stage.
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Figure 5 Facial shape and textures obtained by Light Stage.
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Figure 6  Structure of our network.
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Figure 7 Shape estimation result with our network.
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Figure 8 Example of our facial database based on FACS.
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