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Management and use of multiple video formats and resolutions in ROVs

Mitsuko Hidaka-Umetsu'2*, Dhugal J. Lindsay'2, and Hiroyuki Yamamoto?

A variety of cameras have been, and presently are, mounted on remotely-operated vehicles (ROVs) owned by
JAMSTEC. Usages of this video data is varied — from front-mounted cameras for research and research-related observations,
to rear-mounted cameras for checking for tether cable entanglement, and pen cameras to check sample canister contents
or dial readouts. For biological research it is mostly the high definition video camera data that is used for studies where
species identifications are a prerequisite. In 2012, “Ultra High Definition television” was presented as a new digital video
format. The most popular format at present is what is termed “4K”, which has a resolution four times that of regular HD
resolution. These movies are not only beautiful but reduce the need for zooming to identify organisms and thereby allow
a stable, wider field of view for in situ field investigations. Therefore, 4K technologies are slowly being introduced into
the arsenal of ROV-mounted cameras. In particular, one camera capable of capturing video at 4K resolution, the “GoPro”
camera, is cheaper than almost all other 4K-capable cameras and has begun to be used widely experimentally. The large
file sizes of ultra-high definition video files presents something of a problem concerning how the movie files can be best
managed, archived and used. With the arrival of the “era of ultra-high resolution video” at our doorstep, we have to explore
different integration techniques and analyze their advantages and disadvantages, particularly with the dual perspective of
“how to take advantage of ultra-high definition video resolution” and “dealing with legacy video data”. Consequently, we
have developed a method to integrate multiple video camera streams synchronously and output them as a single 4K video
file. For this pilot study, video collected by the uROV PICASSO during a dive on November 13, 2013, was used. Video
generated by the broadcast quality HDTV camera, two GoPro HERO 3* cameras, and three NTSC “standard definition”
cameras, as well as video captured from PICASSO’s Logging System computer were captured and converted to .mov
files. These were edited in Quicktime Player Pro and output as 4K video files with embedded timecode. In this paper, we
discuss the full scope of the method development, as well as a protocol for naming video and video frame capture files. A

step-by-step manual for the methodology is attached as an appendix.
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Camera . GoPro Hero 3 (CHDHX-301)
Record media : HDSD card (36GB)

Image resolution : 2.7K (2704 X 1524 Pixel)
Original movie format : MP 3 (mp3)

Camera : GoPro Hero 3 (CHDHX-301)

Record media : KiPro HDD (500GB) /HD-CAM tape (120 min.)
Image resolution : HD (19201080 Pixel)

Original movie format : Quick time format (.mov)

Camera @ WAT-240 Vivid (G-2.5)
Record media : SD card/ Log PC HDD
Image resolution : NTSC (792X 480 Pixel)
Original movie format : MP 3 (mp3) /ASF file (asf)
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Fig. 1. Camera, recording media, image resolutions and movie files format for the uROV PICASSO (Nov 2013)
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Fig. 2. Video data flowchart for PICASSO’s HDTV camera
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GoPro Studio
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Save to local harddisk. Not external!

in QuickTmePlayer 7.6.6 find an event / frame on HDTV also to sync times

|

QT Change (2.26)
Change start Tmecode from 00:00:00;00 to GPS time-derived timcode
(setup DF,Do it!)

Fig. 3. Video data flowchart for PICASSO’s GoPro cameras
3. PICASSO ® GoPro 71 A J WHE D2 & H77
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Fig. 4. Video data flowchart for PICASSO’s NTSC cameras
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Y RS R NIDE— 3 U s, MoB)E T 7
ANEELFEUBHOEE 7 L — A% BETERL2THL,
QtChange £ \»9 ¥ 7 b % (videotoolshed.com) FV>T4
BECHED S A Ao — FESRLE L7, FAERGEE:
WX, TofEEEEEL, YU TL—v 3 KR-F®
FHFEFEOMY) R TVRRRE— T a Y 2ilg L THL<
LRV, COEERHEZTZBERTHOTC, v~=a T Wi
WML 2FHRICL2WBEOMELIT) T LMK S.

35 77 ANBIIWYED A 2 F— 2% AT 3
BATHRELZY A 20— N, MELEEE2 LT
BERITFNVTHALEI LIS DL ELHS, Bl 7 71
% R A B el A28 R RSB B 1S e o A e 31| R )
72OOREHIOEE B . Fl 2L, A@mmfmamﬁ)
OWARIEZIEMTH A T 6HBTOMGT—7 %24k H =
W20 0, DR GgET—5 & Lf%h%a)(mlﬁl%[%
Cleo, ENHBETHOEM Y 7 A V& LTHRINTE
THOE BTN FEEHO b O & H W R L EED I

l.léE%El/\/f\_77/f}]/%f7§T<VC i&%&b‘, Z OfE
&, — HICEBIROEM 24T - HEFE T L) Y ET

K&%.%;T,ﬁ&#mbfw%774w%®w~
Vo (145) 13
position—resolution—starttimecodetoendtimecode.mov” T®H

BB Ry &, ARG HRA 20134411 H 131,
9hw 7 00%) D PICASSO LT, s - Rk S AL7zml
ROMFEA 27K T, LM (Starboard) (2D 1T
5172GoPro 1 X 7 THusg S M7z, SRS 4 20—

“vehichleyyyymmdd-localtime-cameratype-

PIC20131113-10053012-GoPro-SB-2.7K-10053012t010063111-Hormiphora_palmata-Mitsuko_Umetsu.mov

<> <> < DD D < D < D> <> <>
® @ ® @ &6 O ©) ) @
@ Vehicle (PICASSO — “PIC" ) (@ Date (yyyymmdd) 3 Local time

@ Camera type (5 Camera position (© Resolution

() Starttimecode

@®Endtimecode (©Species name Identified by @D File extension

Fig. 5. File name format for digital video files

(5. 774 NVEOREREL—L
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F£%09:15:00:00, #XM#T & A4 & 3 — N5 11:30:00:00
DOBJE D 7 7 £ V1E, PIC20131113-09150000-GoPro-
SB-2.7K-09150000to11300000.mov Tdh 5. —RE T
JHS 2 D7 7 A VAL, e B L Cwizbl kg
COA)y Mab7-6F. ¥4 53— FURIOT7 74
HETT, ZOMGET 74 VDS, WOIFbi: EOEHM
TEDHATNSELENIZLDTH BT HWHRS.
LHhL, TOIALT—=KRPT 74 VHKIIALIET
—HIZEER OB DD 728 LTH@EED LB
NAHEERTIDZ N E N TWIUSHFHZIRFE SN A Z &1
v, BlzZiE, SNSOHET v AV ET—FRX—AY
TN TEHYAGE, AT EEEZOND
CLIZEST, VI MDY Y IR DIE Z LD
B, FMAICTRELRRY L DR &2 & T, 7%
SNTT— DB 7 7 A NEFIZR o7 LT, T
F=F ORI EL I EH RIS, E 512, MR
AW OFEM E LTE 2 /2R, Blgg LAY oM
R EcEdWERICT L. fl2E, brHBAEDE
[V 9 10:05:30:12 2 5 10:06:31:11 D 1 53 B 4§ 52 D —
Tl — RO EY 2 B L TRl S 2 & h
X, 2077 A NVEIIHBAYS L EORIEE L INZ
72, PIC20131113-GoPro-SB-2.7K-10053012t010063111-
Hormiphora_palmata-Mitsuko_Umetsu.mov & 72 5. & 5
2, TOWE» SN WL 2o A F )V % s ERIE L
#t % — (CEIST) 2ERS 2 MEEEYY » 77—

% N — A (http://www.godac.jamstec.go.jp/bio-sample/)
BT 5 A 13, PIC20131113-GoPro-SB-2.7K-
10054508-Hormiphora_palmata-Mitsuko_Umetsu.jpg O £
2, ¥y 7 Fr—LEBMo7L—a8 f 23— F - [H
ELTEMREREZ DT 7 7 4 VAIZEDIE, £
DERIZ Y 7T SN2 & L TOMRRE RS,
BRIz, ZofEEOTTEYE = i 7EimCIC B 1 2R E LT
TBETAHAICE, ZOV LRV E LTO&REL R
T. 26, ThHEOMET—FI12IE, ¥4 La3—F%
bEIZLTHALNARBEERL D L0 5, M CHED
B~ A a I X EGREOKEZ T 2BL, A
& = RN I E TS & i LIGH - #2492 2 & 250]
REE 5.

3.64K7uv 7 bOEEML

3300350 AT Yy TR ) TINUE, Ridv=a7T
WIZZE S TEERIT) DA TH L. FEOFMII~= 2
TIUVREEZZBLCELIEETILH, TONEZME
IZFHBH9 % &, QuickTime Player 7 Pro % HI\23.3 %*5 3.5
THEN L 72 G FM ORI 2 RFF L 72 KEETA T
DOTUTY Ly M ELTHRE L, 4KOMFERETHT
THEW)FETHL (6K, AkzbiE, T
WUR T2 A T 4 7O REEE THIIT 5 T h R
DEIIRDNR DS, TOMMFEEIISKz#@ATLE
Y70, BEORERTE= S —T7 VllHZR TR,

Fig. 6. Screenshot of synchronized and amalgamated videos at 4K resolution

6. QuickTime Player7Pro T L 7= 4K f#AT ] 1 0 SE L X

8 JAMSTEC Rep. Res. Dev., Volume 20, March 2015, 1-28



M. Hidaka-Umetsu et al.

FIT, TNOEHZTIKFTA ATHIOLTBLZ LT,
LSBER T D EEZ SN D AKREIIIS T S BYEHE &
RN ERE L7 (X)) VFVEHMOER L L TIES5K
HESE) . EBRIZ, HAFEOMac PCOH T HB CTEidhk
ThbHMacProZfEHL, ~=2 7 IVOFNHIZZ > THE
BROME AT T4ER, AT OBE 7 7 A VOFEEH L
WHLZ IR ZEL, 774 V34 XiZ10GBUETH -
7o IhaEZNUL SEEICBOWTEATEL Zits
HEV) AT NOBRRAERTHDOTHo72h, EE
12, XY AL SRS 7 M (Adobe Premiere Pro CC
(2014)) ZHWTARFE L FEOEREL EE L 725612
X, 1077 HIAOH & W LRI Sz, CoR%
ZUF, A ZBUAE LM Y A7 L8 AR TFHERS  E
Lahs, THo OGRS - T FEoFERLx #D
Tw5h, 512, HETEz UL EEETFEE LT
OPUAEIEE . Bl 21E, SDHECHDHE CRigk S
TV % 8 ORI B AU E % RO T TRa T 11
E, BT 2RO T — THE» S, —FiS
EOMUE T 7 A NMIZT B ENRETH L. SHETD
BWERMEOBIS T, HAHHEMPFRINLDIETE
WO & THDHH, AT OWE T CHRA DBk 2 B
REx i 2 72 % 7 — 3P, Tk, WiZE - T
W% & L CLTO* 7 — 77k E OEN/ZRR B A TR 5
ZEDHEIE, BETF—FOT A AT EEHO
BT, BREEFRROFRICHELWFETHL LT
5. Fz, )R EBETER TN, 260AT L
FARAT VAT LAREMICEEL, HELI2ENEOM
BreT) v L7ZREBTHRATIUE, 3RTHRIcE
DWWzt A RME T — 712 & B EYIRZE R, MElE
B-MYFa TR0 7 s M) —FIEEA~OEHIC
T HRT v VHRELMDTNL, Wim, ShE
FLTCWBFEPRENERHTIZ RV b ANV, L
ML E, TOL, —OOBUEE - RITOFE%
“—ODEEE LTHEITFLZET, NS> SHT %
R LR RS e AR D, RIS, 4FEE T LD
DELLT, FORZEEFREIZOWTENRSD.

4. RAEMSE I ORE L g

4.1 TRATBED DR IE Wi 5 2 RT3 3

% % LD E R EMERAUE, K& Al oHES
LRI R T -7 27267, BHER Tnosor—
5 REOT RO &, RRIITENS ZTEHT S
7o DI K BT MM TH 5. JAMSTEC T
EHEN TV BHERIE, EA4PERL-a0 2T MO

DRI SN YRR TH L, MWRICES T
DIFFEARERER L THRAIEVR W, L L, SR
KB LTERIE, COUER"THLIEIPR o> CHE
BEL e BB d B, FHRERRIEBREINLE I AT TR
T A, B DHCIIIEGET — F HURIZBE T A RAERRN O ¥ X
T ARET R, &4 OFIEG O T — S IIEEICZ L
WIERE R o TS, BlRETIE, 75 OBEHOBIM
"o OB RS BE, FHEEROL ) D F VT —
S RILBOEME 7 7 ANV E L THRET AEIR SN T
W5 (Saitoetal.,2014). L& L, EIUIHEERICERS
NIV AT AZDL OO EEWIRRLHENT OBIGT 7 IV
WHT AL ALERLZ-TLE ). F00, AR
PHELND A T4 TOWGT — 51, WEEHI» A
IZFFBIAAZZRIDOFE 2 A T LIZPRAE LT B OHELIR
THb., ZOkR, IARyF I EEz-TE, Hil
DAEA R A — 71 — W OFFHAL b b o T, WUERTEIX
SHICHEMS 2T 2 L FHENE. ZOMEOEE
I 2 728, BABAZEE - BREWK T — & 2 Vv 50
GoH - TR - R - SRR MRS O BN & BRATHE
OMYET — &7 OBERICHET 2 L@ ST w2 L, 45—
B, EEBROMGET— 5 & L )RR FTEORE
EMREDPMETH L. BlE LT, ZOMBISEO—Z %k
NRpE, EOC=7VIZHIBHTRER T e Ron ¥
YTV AT AR O NG, WKy 2 ATHEBUE S
YA TOaARTF = —7) (] : BNC, HDMI, DVI)
BB ENTWT, WMIREVPENEFES LEMT L7207
TR C BRI BN TH B, BIZIE, 20
Ry 7 AW, FEEMORE 7O 7 7 1)V &g —
FETHT Ny 712, —DOOMNTHERE 7251
FUTVALDPHARAENTNC, TNEDT—F D34
THRALN, REETFT—F7—TIREENDL LTz
bOTHAH. Ihxd1) VS )& LTCEIST IZREL,
Fges MG B 1L JAMSTEC BAZ O CED Hh
7o, HWLEOWYE 7 +—~< v PTELHELAKET L2 &
PHRWIEBN TH L. 0L ) BT AT 0BT,
EOBEBOMGET -5 b, TNIEEDAF VA E
VEEETI, LVEOFHTHHT LI L ThEL
b, ZOX) BRI, BELFNEEST L), &
DTV A 7 AN—IL, “JAMSTEC Original” & L CTHi4 7
EFICERNT B 1@V,

4.2 “JAMSTEC Original” ®WY%5 — 2 {6 H % H§ 3
KNI BWTHN L2FETE, “BIfi RS & w
AF—T—=FNIZHE LD, IR - BELRT /=y -
HEAEZET L L) mE2E/L3 UL, Adobe Premiere
Pro CC (2014) % H\WT—Efy OMIET — ¥ % cfitg
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DT IHETHTEDHIHEIEATH S, AFED
R WUEHA 2 5 L 720F98TlE, 7 2 S ofs, 5
OfEH, MGEORGFENX (av7F - a3—-7v2), PC
DR, V7 by, Rk G Bk hsos
TOEZRVEMAEAT 5. HE (7 - ) 12
b, ENLOVAT AN EMARZ T, T %
WA - BT 5. Fkald, U, RO Y 2T L8
BolZ# L, ARV EGEM oML BRkTH 2 &
T, WEMZERZEOBBGIZB VT X ) BRI 257 —
FOERETF—EHIIOL Do TV DT ZWHE
EZTWAH, Sk, INOOBEIS, HEROBS
F—=% E RO R T Lo, RIS
WYMATITE VW EEZ TS,

o

KA CHEICH L, L ahEaEtBrl &% HE
X CWEABYEILABIT AL VELEBEL RITE
. F e, BIE2EMICED, ) = 7 BUEEAIC BT
5 ZIREZTHWMHK, ARIRICBT 5 BEEM O
BURIZES LT 21 TEV 72 PICASSO F — 2 Dk, HIL
KEZIFWIZERT OB, TEH—IK, EE%TIRES <
DORIFRE OBRRICER R L 9. Ao, JSPSEE
Wi (24248032, 23405031) JZ TNIST Crest (k&Y%
W 7edfiste 253 CRES T ZE 58I [HEEA S ikt L 0
BEROMRA - FAEICE T 2 BBEHA ORI ) 12 & %R
D—EBTH 5.

Ut

1. 4K : AKFREE &%, WO HiEH£34,000 : 2,000
Y7 L IVETR ORI S L7-BYE 0 2 & 289, 4K
123, MU OB DCI4K (4096%2160) S0 Y 7 £ v
YA ZXHD L0 7D 205, K4 OBEAHHD
BUEOR 45 1B T 5.

2. KiPro : AJA® Video Systems#+# 1) ¥ )VHDD ¥ 7
Fla—F— ToS ¥/ raRarN—=Ta
12L& ->T, SDB LU 720p, 1080i x &EHITkE— L, H—
DR EZVES 5 Z &A% HE. SDISHDMI, 7+ H 7 7%
EDOETFBLOF =T 1 FEFENLED 5729, KiPro
MO EE L FEICRETAIENTEL. e 77
ANAVR=F =R NGV AT—F—%BEL L,
3. CineForm : CineForm#1:72%Bi%8 L 72 MEH DO ¥ 74 2 —
T v 7 ThbH. CineForm#lid, BT L DIy T~
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VERVEDL T U A X i T AR LTI INT— 7 T
OB FFORM TR L T 5. CineForm I —7 v
713, 3DMLER G ENIR D H O O B HmA LR A 12
MM EZ R TV,

4. LTO:LTO!%Linear Tape-Open DH& T, IBMAt, Hewlett-
Packardft, Seagate Technologyft?® 31tA% [ CTHE L 7=
R T — TRLEEEORE. KARE, migAsFEEEH
fBLT—7HETH L. REZHDDORFHDIERH S
HHT, BENT— Y IR L L THIfF ST
W HAREINTIER, 20124 F 17 1V otk Skt
AR N T 07 254+ (BaFe) &ffio 72 KA =
7 —7 [LTO Ultrium 6 77 — M V) v ¥ | OBFEALIZHEI) L
TW5,

L5k
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QuickTime 7 Pro
BGHmEE~Y =27l

Mac Pro OS X Ver.10.9.4
Mitsuko Hidaka-Umetsu, Dhugal J. Lindsay, Hiroyuki Yamamoto

IIRE I TE £ v & — - BRI L 7 — 7
KA IR A BN BTE 70 Y = 7 b F — 2 - ARRBMFEMEL= v b
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T LI

R =2 T7VE, BEEDOH AT OMGEHE LIFNT - EHT 57-01HEL-FEE~=a 7 WLLZbDTH 5.
WYEHEA L, 20134E11 H7H A5 14 H ORI247H 172 PICASSO (uUROV) DR K OSFRASEMIC & > T S vz
W CORBICBITLMOTCORAE LT, HEROHD N F7 4= a>y) AATEIBEDNTISCH X FI2H0
Z, 220DGoPro# X F (27K) #IERL TW5D. GoProl A F1%, Gtk HEHEBICHERIN TV AT EIZELY
ML LIz AT ATH L7720, 1 AT OFKMBIIGHZSMMOH X T &85, F/2NTSCH X T, kS h/izmgz
DLDIZH A L T— FERPENDOT, TNOHOBYEDL, ZOMOHATOHOETMY LM GET -5 Thsb, Fx
X, IS, BEEDOH AT SEBELNT, WMET 7 A VDR o 2REER T 23R e o 2RMGED T — ¥ # AL
fEHT - PS5 &) HEEICIEE L 7.

FIT, R¥v=aT7WVlid, B4OMEESHOFH THRIFMAEIN TSI MacPCEH VT, ITNHOMGERIAES
2, PORMMTHRAELEET 2 HEXELHTWD, IN6DS, £ OFROMZERENCEm L, HEAEEROBG %
VWD 4 DFBIZEFES T 52H 52> T 5.

Mgt 57
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L BUSFEM OB L ¥ 2 7 A DL

1.1 WSRO Hefiii
1.1.1 QuickTime Player TH/ENTREL 7 7 £ VIBRIZE

COXZaTUVTRTDIL, HLETEERON AT oE0N:, SHEMLUGEHRA L, T - ST 5%

. TNSOMG T RO EHPOLMISHE LEHT 525 ETHS. €I T, A2 7V TIIFEA D, HEMZEE
ibd)ﬂ!ﬂﬁr%iﬁum LCWwWAMacPCE VTV 5. /\IEI%&OHHH% FM OFHMEIE I m T2IK &, HD DG %
KEL LBIZEGEY A XTH L. LREEHELRIUE A LI HE IS, SMEOER - REERX, 77 4 VL
HEKTEY 7 FOPHERUHERN ORI 2 EVPEETH Y, Hﬂ%f%%ﬂ?wwﬁﬁi%f‘fh(ﬁ‘?foﬂf\/\%@%f%‘ﬁ%‘/
7 & (Adobe Premiere %° Final Cut X 72 &) 1%, ZOETIEBEBRLTWS. LaL, FhbznaidFEFciail, £
NBYVDAFNEEST L, 22T, AY=2 7NV TE, Macl—HFORTHIENE S HbiiCwn b GFEE, FE
VT NOHns, FOEMRGEIGERT 2ME% 7Y 73 % QuickTime Player 7 Pro 125 H LFELZMEIL L T 5
Z®72%, QuickTime Player 7 Pro COMEIZ A B ATIZ, #if L7242 TH 7 — % %3QuickTime Player 7 Pro J:ODFL
L FF o727 7 ANV 5 TR 08 0 ? 2iE,®, £ THRWEEIL, ZRLTBLENH L. 40
AW EBEEM IOV TORFELVAFIZOWTIE, HELI2TERRTWSDT, ZEICLTHEZW,

1.1.2 # A SWHRT — 2 Lk FE MDD T+ —~ v b (PICASSOM)

>

>

HDTV 51 x 5 W%

H AT ORI, Sony HDC-X300K. PICASSOMD A A ¥ 77 X 5 CRIFIEH D H.0ERIZHEHL. PICASSO D4 Z DL
B2, FEEICEBRSN/ZGPSB Y A A — FV 2 AL —F —POERINI A 20— FEFHATIENS
LINHELTH D720, EHROT 77 7 4V EDOREANTRE. ZomGgi ikl L homgr—s %) v 7 &
TLHT, BRI X ZWIEHO T — % Ofi s @ﬁﬁ#ﬁiié JC7 — % &, HD-CAM 7 — 7 IZKi PRO (AJAg
Video Systems #) |2 X o CTZH - fR7F 1172 QuickTime (mov) OIER. BEEILX, 7 WA ETa ¥ (1920 x
1080 pixel, 7 L — 24 L — £29.97), I—7 v 7%, KiPro TiApple ProRes 4:2:2HQ. T 72, TIN5 DMYEII/NNY &
Ty THELTP2 La—F—THEFKE SNS L) IZREL, mxBRXOBH 7 7 A VTLHRFEL TS

GoPro 1 X 5 WL{5%:

B AT DAL, GoPro Hero3+ (GoPro CHDHX-301). PICASSOHI S EE AR - EAEHNZTFE N ¥ ¥ 712
MENIIREET, 2B SINL. HBEEILX, 27K (2704x1524 pixel, GoPro CineForm , 7 L' — 4 L — £ 29.97), JC
FMEIMPAIEA TIRIFE NS, GoPro) A 7 DG, SEISN/TETF D7 7 4 )V A X33.78GBIZET 5 &, H
BIIZH LB 7 7 A VAMER SN D 720, Eﬁﬁﬁ@@%ﬁugmam®%%774wﬁ@ﬁ%ﬁéhé.%
N 51L, QuickTime Player 7 Pro COFMETEHEDHFIIZ, MEYV T MR ET—DDL—-E—=T 7 AV E LTHRAFL
VEDNHD., SHIZ, KXx=aTVTIE, 74074 2% LS, LVEMEOEHCH264DT—T v 712 #
L7zbox w3

AT VANTSC 27 - Y X aRENTSC 77 X 7 W4

H AT OARIE, WAT-240 Vivid (G-2.5). PICASSOIEHE LB T A A ¥ 4 X 7 &Mk, AR - M —
OFOHEIWEND. NTSCH A T DM EIZGoPro I2455%H, AT LARICL AT A4 XAMEEZHME LETHL T3
INSOMET— %1%, SDT— FIBEESNL DL, OZ7HPCICEEENLEIDONDH L. PCIREEEINL DD
1%, Windows PCHEMETH L0272 A5 4 L DR E.asf & W) Windows HO 7 7 A VMERXTF—% 124 5. ZDi
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¥, — % Wondershare Video Converter Ultimate 72 £ 7 »C, QuickTime Player CHA 251 &7 .mov 7 7 1 VI
RICEBT LLEDNDHL. 2HHH, H2640 I =Ty 7 IZEM L 002 H\wb. o7 — % OfEEILX, SD—
FIZBREFE SN D b DH640 x 480 pixel (7L —24 L — 129.97) OMP4IER (mp4) T, T Z7HPCIZHRFENTW
% b DODIREEEETI2 x 480 pixel (7L —24 L — 129.98) OASFIERX (asf).

> PRECBEIRRE J O BRBE T~ — & Féor ol i L 45
SLEF S NIEABIRREFORME LG D1 777 7 4 V% PICASSO HICRZs S -a ¥ 7 7u s 5 4% fivy, NOU
View (Flash) T4, PCHE ETHAL, HABEEZHDE= Y — 23R L, ZFOME % KiPro T#HHE ¥ ¥ 7F v —
T4, IS, HEWIZmovIERXOWE T 7 A VTHRESINS.

1.2 PC- v 7 MEBE

> Av=27NVETHOWEPCRTY 7 iRk

e Mac ProOS X /¥—2 3 » 10.94
e Adobe Photoshop CC /N—3 3 »
e QuickTime Player 7 Pro /X—3 2 > 7.6.6 (1709) / QuickTime™ /N— 3 > 7.7.3

aon =0 Mac [ 2T

kﬁq Fa AT LA ARL—3F XFEU Hi—F H—F2
Mac Pro
Late 2013

FOEyY 2.7 GHz 12-Core Intel Xeon ES
XEY 64 GB 1867 MHz DDR3 ECC
574w @A AMD FirePro D700 6144 MB
LUFPIES FSKMPOFDFEO4

V2R F 05X 10.9.4 (13E28)

[ 2ZFLLd—I..

(Bl L e MOl e o |
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‘@800

QuickTime Player 7

=23z 7.6.6 (1709)
QuickTime™ /{—2/32 7.7.3 (2826.19)

Copyright & 1989-2010, Apple Inc.,
All Rights Reserved.

2. # B e & Bl

21 7ANFHEREFZHMDT 74 LH
2.1.1 WYEHEMIZATRIL 7 + U X THBI

> WBURHREY 7 N ETHEEERITOSE, V7 P ETHRO MG T — 5 (FM) 13, ko TeY s bbb E
OERIIZFE E A= F7 4 A7 FIBET 2. SHICEZE, FL7+ VIRICRETNETHL. h
&, REREERCIER L7270 bOY Y M-NTLE D )R 2 BET 5720 THSL. Thid, &k
D22 TEKT S, BRFEMSED, QuickTime Player 7 Pro - CHiE 3§ 2 WUEFEM & TIZFEHT 5.

212 PCOWEN— FT 4 A7 TIEEZEITS

> Sk BGEMIE, BIRGENEE S AT, IMFIN— FF 1 27 THEERITH &, EMOFHEA
A - RELEZIHLOBICEU LR ZELTCLE)DT, RLEILVEEEEOZVTIX, PCAK
OHDD XIESSD ECIE¥E% 4T 2 k2 BT T0OT L. T2, WEHBHRELT, v 7 MOMEHICL - T,
PCAEDOHDD THWEEE LWV 7 S HFEELTWIDOTEEETH L.

213 @ILRTVT 7 A NBDOIFE

> FBL7 7 AVHBAZFIBOTEIILRT W T 7 A VHEHET A L RERMLER T THAL. FIZ,
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