HEfEl LegREREER — AY)—X
(Ultra-high definition/wide-color-gamut

standard test sequences — Series A)

fEERE

@ —xEEA BEBERA T4 T7TES

ARIB —#umzs TkExe



HBEREE- LaEiZEsE G A ) —XDHEHIZH=->T

BRI A T 1 7 I, %@T%f%47’%#é%ﬁ%;@&ﬁ@‘\WL%&%
BIY ., o TONEICBITABGIERAT 7T OREIIHGTHZ L LWV HMIC
EE 2T CEVND £ LT, 20— BE LTINE CEMOEYER @%%ﬁbf%f%@
TR O SOV, N B 3 ORI OFEREE 3, A TIRIA S H & LT DB
P—ERAD VAT AOREELIEHER, T L TH LW — B A% X 2 B HF5ER R CRE AR
BRIZHT > CRERBEEZR-LTELEZEEFEI>ETHLIENERA,

DRETIIES, BEBEHRAT « 7 OmBEICmT 728 & N 20RICEATE Y . FiC
4K-8K B % 6 <o Tik, 2020 FEOHFA I Uy 7 % B2 THREKGE T ROKES
%@%ﬁ@%%@g FRAGIZHNT 2B M AN A y FTHED DI TWET, FEE, B
BAEMA T ¢ 7 L EWRPEESIIW I LT, 4K - 8K BME DO EFMEHETH 5 Rec. ITU-R
mmmo@%@7j%7y%_EMLkﬁﬁﬁﬁ-fé@%ﬁﬁtﬁ@%ﬁ@%ﬁuA%
AL TRV £7, BOXBIRIC T 7 MR &2 T0% & 3 5% < ORFZEBI SR & 5 T,
B U O EBEHRS L U728 EE M - IR IR R 3 2070 0 b B ERIC Tzl
AHLTELET,

X512, 20154FETHICHRBEA 1D T4K- 8K — R~ v FIClT 5 740 —7T v 7245 O
B RHRRERE T, 2026 F TO B e — R~y I0VREE L, BOEFER. K
IR A — I —IZE 5T, WUV METUPIEEY, —Z b RWVBEFE - Al oEiE
GOt e L BRSNS E<”%wwtﬁwfﬁwibto

ORI RERND, BOUTFRLEBRFEES L O CHRERM - A OB e T 5
DHWEEZHED TENY F LT, _037‘:0\ ZOMRRKLE L TELEOLN, AU —X&HHAT
DERNERD E L2 & BREDEEDO 2 72 5 T RINCELS B L £+, A v
U—21%, 8K EMnb ey 72k aK ZHIEL TR £9, Zh X v dketftmg
TEH AT ¢ 7 OFFEBIFRE S L 0 — @I L Sd, BEE- BENE D S5 228 Lz ek oy

FICAS EL L TN Z 2@ E-o TRV 3, 4%, il 4K I A T/I8K 1 A TIT X
Dﬁ L7=#EMIC LD B U =R R AV LET,

Pl

I

TRk 27 #12 A
—WAEREN BUBIER A T o« THR
=R Ik ERTr



HEfE- LeEELEHEBR A D) —X0EE - FEIZH->T

TR PE S W E MM AT M IS TR, B L OV B O B R E O FH A
TEZAT> TEWDY F Uiz, BB O BRI O MERE M I 2 & 72 D FEYE
HRIZHOWTEH, ZNET, N BV g - AT Ll FEEER G L O
By, EEREM - S AEEEERG ORE - HIEEZITV, BIRIEFHRA T 4 7 F
EMOLHEMEINTVET, ZAGEEBBROFRIT, EHEEEXB(E EA B
SEFATU-R) O LR —  BT.2245 “HDTV and UHDTV test materials for
assessment of picture quality”iZ b SN TH Y ENITIASTEH I LTV
£7,

4K - SK EEREME T L B Y a U HEO BRI T - A ED i b H T,
UHDTV A% VA BRI HERL L 7= 4K - 8K OBURIEERO U AT L ORI 258 L
TAEMEBE R ~DEENHE > TNE LT, 2O, MEBHEHRAT «+ 7T%2
DEAED H &, UHDTV A X VA AT HENL U 7= 8 E R Al « A (38 0D 12 v i
agiE - fEL., &M - ISESEEEERIEG A > — X BRRTIIND Z
ET72 0 F Lz, 4K - 8K Bk D K« FERRIZIAIT T, AFEEAEBN B 23R < & H
SNDZEEWFFLTVET,

Wk 27 4 12 A
— A RHVE N R P s
i B R AM L AR A F0 s
ZER VHH &



K AMRHE O ZEAEMEIL—RALENE AR AT T F RO NS — AL EITE NI PEHER
(IR LET, o, IR LA B EGOFFHET B AREHSITRBLET,

X AMEEB B G2 B CHEEENT D LIIF DR ELRVEST O T, ESBEILET,
HL., FRFEFRFN R L EA~OIHE H LT DD OV TIZEL LBV EE A,

X OAREVEB) B O HAYNILL T OSEHIZIRV ET,

(1) BeArAREAm i H
o IR AT LDAFFERFE
o HESRLERRICB T OB
o A BB ITHIT ALK
o HEIRDALT IR

(2) JEoRAH]
o R MR TORRER
o JRRRITBITOEEOVERE - BRRERIR 1
(Hr7efetEz B HIELTcb D2 fR<)

L ZoBTHEMT 25 A1, FANC(ABREIERAT A7 R ETHEEIOET,

_3_



AREHERN R DVERLAZ T T=DIE, IROEHERI D J5 % T D,

ZAK
(A=
eSS

—AEENE AR AT T2 TAN v —RAR

Ho fik
e W EL
HEE &b

HOEA

(NHK)
(NHK)
/==)
(NHK)

(KDDI #FZ2Ar)

—IRALEE ARG AT 7 2 R IR AR B m G N R B =

FA
%8

=R

SRS
%A

FH )R

A —
W f—
AR R

How

—HRAEEIE N B ESE S A

B plz
/N S
THE JKZ
B
KN E
HZE Al
ANV SE
UES R T

CGRACER R
Fr/v) P HE
(NHK) I RIE
B A A R
(WOWOW)
Cx—7) EIREY4
V=—) A
(=ZEEK) (AN
(NHK) AR R
(AARTLE %M OB &
(ZYFLEVaY) M B2

(KDDI #F527r)
(NHK)

A S — A AVEEBE

Cr—7)
(HARER)
(NHK)

(NHK)
(FLERH)
(TANETHAY)



HeEil - LesREHER - AV —X f§

4y
EIILI
I
i}
%

1 MEEfEM - LREIZEHER —ADU—X] OBEE. ., 6
2 URER T 4 T U B e 9
2.1 T A ILBRERR oo 9
A iy e ) | T e A B 10
3 ZAEFNEMRDFER ..ottt ettt ettt 12
31 BKEBEIRIY—7 2R (L1 D=7 UR) ittt 14
NO. 1 BEEE A (TIAINSA) ...eieieeieicee ettt ettt ettt ettt ettt et et et et et et e s ensens 15
NO. 2 BEEL B (TrAINSB)....ciuiiuiieiiiiiieiieee ettt ettt a e 16
NO. 4 B IEIEIE (EXPIESSWAY)....c.evvereeeeteeeeeteeeeeeteseeseseseteseseseseseseseseseseessseseessseseanas 17
NO. 5 BUEKFT (STEEIPIANT) ..ottt en e, 18
NO. 6 [FADERY (FESHVAI ....ocvoeieeeeeeeeeeeeeeeeee ettt 19
NO. 7 FEJ (RIVE) ottt ettt ettt sttt eeens 20
NO. 8 #8 (JAPANESEMAPIE) ....ocviviiiieiticiicie ettt 21
NO. O ZEIH (MAIKO) ....oveeeeceieeeeeteee ettt ettt ettt n et en et eneeeseenaeas 22
NO. 10 FOEE (UMDBIEIA) .....cueiviiitiieeeictieeeee ettt ettt sttt ee et nnenes 23
No. 11 + 2B (LayeredKimONnO)........c.coiiieiuiiieciecie ettt 24
NO. 12 [BE] REIE (RAICA) ...coeceeeeeeceeeeeeeeeeeeee e, 25
32 AKBBEIRY =7 DR (10 D U R) e, 26
NO. 3 FEEL C (TrAINSC) c.veiveieieieieeieeie ettt ettt ettt ettt e et e et e e e senens 27
NO. 4 BEEIEEE (EXPrESSWAY).....cuevvvevereeceieeesetetesesesesesssesesesesesessesese et sesesess s enesnes 28
NO. 5 BUEKFT (STEEIPIANL) ...c.ovvvieieiciceceeeteee ettt 29
NO. 6 [FADEY (FESHVAI ....cveiicieeiicieeeeeeee et 30
NO. 7 FEJI (RIVEF) wviitieiieteeeeetee ettt nas 31
NO. 8 8 (JAPANESEMAPIE)........cuiiieriiriiereitei ettt s et enes 32
NO. O ZEIH (MAIKO) ....ovieieieeeeeeeeeeeeee ettt en et en e en et ae e tese e, 33
NO. 10 FOEE (UMDIEIA) .......cieeeeeieeeeee ettt 34
NO. 11 + 2B (LayeredKimONnO)........c.couiiieiieiiieciieie sttt 35
NO. 12 [BE] KREIE (RAICAr) c.coeeeeeeeeececeeeeeeeeeeeeeee e, 36



1 TESHEHE - LeERFEHER - AV —X] OBE

BGIE A 7 4 7T, BBRICBD . AT A0 FRAOMRETAN, 3 X O
B RS D OERICITZA D Z L2 AME LT, T E T X Ao el 2 3847 L C &
oo FRIINA Y a I HFROBIEBICOWVTIE, 1993 FIC A BV a v - AT AFHE

MR e ) (FEVEENE#R 60 fE, &M} 10 F)[1]. 2009 Fi2iT IhnfEevary - v
AT LEHIAAEER (S 55 2 R (%R 44 TR, Rk 34 MR1ET VX LT — X4
ELTIRIEL TV E, Zhvd OfEHERYEGIL, EREESARIB) L OHFEIEEXICLY, £
NENDRHRD T OWGHI 2 W THWEE N7 b D TH Y . S HIKS HEX LT D
AEVay - VAT LAOMFERBIEHN SN TE T,

—J . T A ALK REE O EmEE BN OESITERE L, BUTONM EY 3
Y HERTHDEREMET L Y a > (HDTV: High Definition Television)[3] & Fb#i L T, #it
B 2 (4K £ 721% 4 RO ZEMfEEE . 2 5(60H)L Lo 7 L— AL — b RIBIZHLR
SNTo I E AR T DR O m GRS — A0 FEHR AL HIE L, A—— At
Vary LITEERMET L EY 3 > (UHDTV: Ultra High Definition Television) & I
T S AT LOERCIZINT T2 NBES Y vy FCED LTV D, 2D X
O IetEBR O MBIEMA T« T L EINFEESIL. 2014 I DEEREM - A IR
Wit (FrlbmEifg 10 f8) [l ARG LTV, ik, EEESEE A SRS
FIATU-RIC L » T 2012 4EIZHlE S 7z UHDTV (Cf+ 25 2 % U4 #iko#E ITU-R
BT.2020 [5] (ZHEHL L 7= S E e ff Ll 2 W H R EE L= b DO TH Y | BN OMFEE
FHEBOEH 2 HED L LI, UHDTV (Zxs LE-8iBg T — 2 2 R Fm N L < FEbh
DfER LMoo, ZOXIRBEAIIEZ D5 MBIERA T 1 7 Fa & B ELEDIT S
AER, 222 DEERBM - AOaEiEEEE G - A ) —X] 28772 L ko7,

Alalgk L= —7 A%, ITU-R BT.2020 B2 (2 HEHL L 7= BhiEjig 7 — & 2 B85
52 Ea AL L. BABEHENHK OBGEBHFZEETH b RN HRdE S h 7= aF5eH 8K
MAGFEM ZRE LT b O TSN TN D, 207, HEROEEENE G & S TRIFO
N 2= g VIRRRERN TH 50, SHBFAEDOELZ KB LTHRY TA L& E2m
2TV —=XEKD T2 EDERNG, AR ATV —X] 25D T05,

MG FEM OIRFIL, NHK kB 7R TR S vz 7 U igg s 8K 7 2 7 6], [7]1%
FERL, >—I0s T 2 MEHO L X& WS-, AL ATBLIOL Y XDt
BeaxZhnEnE 1-1 &£ 1-2 1T T, —FH, BEZD7 +—~ v ~E, ITU-R BT.2020
BEIORE SNz 2 PO ZERREEESK B L ORKICHERLL T\ 5, & 1-3 I2ZNENn o
74—~y MEEZRT, WTIOT7+—~v v bb | 16RO HDTV DR ¥ A TH 2
ITU-R BT.709 [BNZHARTEIENKRIBIZIER SN EREREBIZHA L THBY, Zh b0
#BIE 5D RGBfiZ HDTV OF RV AT LATEOEEHALTEH, ELWEHHRLITIADL
RNZ EICIEE SN, F0, AKMGE DY — /4 v AT, 8K GRS DFEM LS 4K

_6_



FIY DEFEHOMEK(3840X 2160 M) 2 ZDEFUVHLEZLDOTHD, ZOB, xfIsd
% 8KBIED > — 7 v A D BRI 2 BE L > 4K i E D> —r v A & LTE
WOH LR LD XKD, U0 H UALESCREL R 13— 7 V AMIZEER M 5TV
5o LIERoT, ALYy —F U AFSOMBETH- T, SKMREE L aK @D v —/r
VATEIREELRON AT V= P—B LTV LRREARN I LIS EENBETH B,

E 11 b X TR
o OFEEE 3300 7% CMOS A A—Y &
YA X 29.8 mm X 16.4mm (HZEH 1 X 3.8 um f4)
R 7680 (7K ) X 4320 (F(H)
Retg 7= 3 Bl
HFHA X 254 F
7 L— AR 59.94/60 Hz (IE& EH)
WA v B =T 2 —2R SMPTE 2036-3 (CCU /)

*1-2 LU XHAE
L RO B4 = A
HFHA X 254 F 2514 F
e R R 31 mm 50—80 mm
TA U ZE B T1.7 F2.0
IR IERE (MOD) 1m 3m
i 28 kg 18 kg




#F1-3 g7 +—<v b

fRAR B 8K 4K
55 A XK X FEH) 7680 x 4320 [ 3840 x 2160 [#i#
7 L— A EE K 59.94 Hz (IEX AL
VAN S RGB 4:4:4
By & K fE5 12 8>k
=1k ITU-R BT.2020 %L
KR ITU-R BT.2020 %L
TrAINT F—=vh DPX A GEEMGEER T 7/L)

[Z2Z 3R]

[1] Tra Eva 27 LARHl TR EE G MHE), 7L EYa V8, 1993 4 104

2] ThAEevar v 27 AFHIHREBIEGR 5 2 R MRE] , BURIEWRA 7 1 7%=,
2009 4= 11 H

[3] Rec. ITU-R BT.709, “Parameter values for the HDTV standards for production and
international programme exchange,” Apr. 2002.

[4] THEEERGH - IR CBARER G ME) |, MERERA T« 772, 2014 4E 5 .

[5] Rec. ITU-R BT.2020, “Parameter values for ultra-high definition television systems
for production and international programme exchange,” Aug. 2012.

[6] T. Yamashita, R. Funatsu, T. Yanagi, K. Mitani, Y. Nojiri and T. Yoshida, “A camera
system using three 33-megapixel CMOS image sensors for UHDTVZ2,” SMPTE
Motion Imaging Journal, Vol. 120, No. 8, pp.24-31, Nov. 2011.

[7] T. Yamashita and K. Mitani, “8K extremely-high-resolution camera systems,”
Proceedings of the IEEE, Vol. 101, No. 1, pp.74-88, Jan. 2013.

[8] IEFBE—ER, VoM, BIRIESE, [A—/S— A Y3 rOJAAKEREATR @ &SV
& FEWER A RIS 2T LY g v, BEREE TS EIRP R, Vol. 111,
No. 35, pp. 19-24, 2011 45 H



2 WEgEIA+—< v b

LUFIC, D - At Emhmd —A oV — X (2381 2946 HDD O 7 + /L 2t
RBLIONT 7 AN T 4+ —= v MNIOWTRT,

2.1 T ILETER

AREAEEN 413 HDD (2 X Y 4445, HDD ®/b— b5 ¢ L7 b U LU FICAfEER X
O T %5 DPX 7 7 A VEGAHTTmd D 7 a— RaeEte IManual] 7 404 &

[4K| 7+ W% 18K 7+ NVEPFET D, 4K 18K 74 N HF{T—r v AT LD
FEIEMEEZR DPX 7 7 A VZFANT 2 7 4 L X TS LD,

X Root Directory
— Manual
— manual.pdf

SampleCode

— a03_TrainsC_4K

a03_TrainsC_4K00000.dpx

a04_Expressway 4K

— 1]

a01_TrainsA_8K

a01_TrainsA_8K00000.dpx

a02_TrainsB_8K

0 G

2-1 HDD WD 7 + VA 1Rk

_9_



F— T U RFT Y =X O", v U AE S QM) T A A MV B
T 8K HDHWVTAK Z#FEA LI b D TEL, —F U AEMET 5 DPX 7 7 A Vv
— T ALDBEAI B MO T L= FEEMMLELD TR (B 2 1F
a01_TrainsA_8K00000.dpx), %> —47 > AL/ /L~/L 60 7 L — L8 L UOAMR 900 7 L —
LDF 960 7L —ALTH D,

22 774N F+— v k

DPX (Digital Picture Exchange) 7+ —~ v MZIX V| 17 L — 2D EEMOEIRT —
B 177 AMIEET D, BT D DPX 7 7 A VIE 2048 XA D~y X — D% AITH
EFRT — X B ATREETH D, ~y X —DH%RAIZR, G, BORIER CTHEFZET — X 3k
MESND, BEOLE ENSHEGFIINAZ, EOITE TOITIZmN ) EBIRTSH 5,

DPX 7 #—~ v MIBUR BT.2020 RN TH D 72D, ~ v X — BN OGO (Al 2 R
7~ Colorimetric (% 0 (User Defined) % . 155X %~ Video Signal Standard % 0
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Manual¥Sample Code¥] (Z DPX 7 7 1 /L% R,G,B OEFNC T L7 a— |
AL, Y —Aa— RIZFROmY Thd,

#include <stdio.h>
#include <stdlib.h>

int main(int argc,char **argv)

if (argc != 2) return -1;

const int width = 7680;

const int height = 4320;

const int headerOffset = 2048;

const int bytesPerPixel = 6;

unsigned short *R = (unsigned short*)malloc(sizeof(unsigned short)*width*height);
unsigned short *G = (unsigned short*)malloc(sizeof(unsigned short)*width*height);
unsigned short *B = (unsigned short*)malloc(sizeof(unsigned short)*width*height);
FILE *fp = fopen(argv[1l],"r");

if (fp != @)

{

fseek(fp, headerOffset, SEEK_SET);
for (int j = ©; j < height; j++)
{

unsigned char buff[width * sizeof(unsigned short) * 3];
fread(buff, sizeof(unsigned char), width * bytesPerPixel, fp);
for (int i = @; i < width; i++)

int offset = bytesPerPixel*i;
int pixPos = j*width + i;

R[pixPos] = (buff[offset] << 8) + buff[offset + 1];
G[pixPos] = (buff[offset + 2] << 8) + buff[offset + 3];
B[pixPos] = (buff[offset + 4] << 8) + buff[offset + 5];
}
¥
fclose(fp);
¥
free(R);
free(G);
free(B);
return 0;
}
[22&30#ER]

[9] SMPTE ST 268:2014, “File Format for Digital Moving-Picture Exchange (DPX)”, Nov.
2014.
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