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A method for on-demand lectures using blackboards

Yoshichika FUJIOKA!

ABSTRACT

In this manuscript, a method for on-demand lecture using four (2 x 2) blackboards based on taking videos
of the lectures with a 4K action camera and the video size reduction using GPU hardware acceleration is
proposed. The 4K (3840 x 2160 pixels, 2160p) high-resolution lecture videos are distributed on YouTube.
The data traffic of each 90 minutes lecture video is compressed to several hundred megabytes. The
contents of the blackboards are also provided on Google classroom pages as pdf files of multiple
blackboard photos in addition to the YouTube links for the lecture videos and some related documents. The
on-demand lecture becomes ready about one hour after the lecture ends. By using a smartphone with full
HD (1920 x 1080 pixels, 1080p) display, students can take the on-demand lectures and can take notes on
the contents of the four blackboards.

Key Words: On-demand lectures, 4K action camera, FFmpeg, NVENC, Blackboards, YouTube, Google classroom
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ffmpeg -i FILE201127-133934F.MOV -b:v 1000k
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ffmpeg -i FILE201127-135432F.MOV -b:v 1000k
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BEGIN{
FS="r
}

printf("file “/mp4_1p/Y%s.mpd\n”, $1);
}
END{
}
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(Z 14 L2 V) B THRAIOmMpigenlpOlstart batz
FITTHZ TR, EFFTUARLINHY X K3
DT 7 A NPERZI, FEWVTY R R3Oy F
7 7 A VHRFAT SHEhEIZE R A B B I AT S
5, BYEZEHTE T %1 <mpdgenlpOdend.bat7s FE4 T
I, BECEEK TZmbE 5,

BEGIN{
FS="r
printf("“mkdir mp4_1p\n\n");
fileno=1

}

if(fileno = 1){
printf(“ffmpeg - %sMOV
mp4_1p/%s.mpd\n”, $1, $1);
Yelse {
printf(“ffmpeg i
mp4_1p/%s.mpd\n®, $1, $1);
}
fileno++;
}
END{
printf("ffmpeg -safe O -f concat -i _mp4gen1p02index.txt -C:v

Hv 1000k ss 4

%s. MOV Hv 1000k

copy -af dynaudnorm -bia 128k -map Ov -map Oa
output. mpd\n\n");

printf("date /T\n");
printf("time /T\n");

printf(*'mp4gen1p04end.bat\n');
}

VA N6 BiEE#fia~y RNy T 7 7 A VAR AKW
227 U7~ (mpagenlp03fimpeg.ank)

UbEXY, ERBEREE ORI, K
FEAS 2 BhIm S A X = B L C B > o
TNEBET OIS, BT 7 A VDB RIES
NTWD T 3 AZITY A RMIS Y A MexETd
ODT 7 A NEAE— L TRIDNNyF 7 74
N EET HIEEDHR L 72D, BEAHIL T
1%, ARk &N 7-outputmpd A TEY) 72 7 7 A VAT
ZE T L CYouTubel 28G5k d 2 DIVEE Nt < .

FEBRIT BEC D A CHEhE 2 U 72 BE O iy 2Ry
M &, RS TompdEhil 7 7 1 VDR B4 K8
(R, AKDOIRGIE 2R > 7o FBE T 7 1 )V
BEATBMANA NETHEMT D Z N TET,
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AN RIEHER 0] 959
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BHRTDOEFE T 7 A WVERELTIIM S A | &
% EFKIUBITHD LTS, T2, B Omps
77 A NVOBUGE DT —H kY FL— b
1%1007kbps & 72 0, #Edaffmpegd 2~ > KA v
3 > CHEIE L 721000KbpsiZ TV ME & 72> TN B,

IS LT-mpd 7 7 A /L% Windows b TR L
el A, AKE=F OGS T 2% 7 /LHD
T4 AT VAU D~ VT T =H FITERERT
5L, BESRT I IICEBROTTMNIE-ZD
RZDZENyINoTe, KT 7 a v AT
“HTEESNTEY, KT 7 a AT &
B & OFINELE ST BRI E O T2 NE
DNER IR OARFBIC TN = 8, Bl ] OO 17 S A
PN 7 L — AL — RMEFLTCHZ
DREND W=D EEZEZLND, £z, HH
BREMRISN TS0, HEOBE IS T
THITLTEbDERoTVEDR, bbby
R L— RSB BT 128Kbps & ARV E A T
SEEEN D EEEHBE CH o7,

—J5, BRI TR S 0 D & SR
Me5 & 7eolz, Fio, BRI O L % 5
b2 6 fEOENE T 7 A LOJEREE#F O CPU B
BRI 1 IR T X 9 I2IETE 100% Th o712, E
X, SENE mpd T~ OEh SR B D
BEA IR C2 A a2t bbb ol
23, BYEZEHUREE N 2 (518 2 CHRIERERE] & B
L EAF ORI IS/ b L, 1 /SALHT
HafREhm & U CIEEICH £V EFEO W
R TH T2, 1 NSRS E IR LT
B ZODOXIERK TRICEIM AR AT
% YouTube |Z%8%9 5 £ TORFEDAEW 29,

s Lf’:",, o CPU il [ Cone{ TV 7 CPU 860 @ JR0GH

1 B[R O CPURREIER (CPU D)

THD ARF (T4 4 FRET) O5MRE (F#% 5
[ 40 /3K T) DRI OV CITEIEZE A 7K1
FITL, RO H DN YouTube (&GS 52 &
272 %, ZAULOMAK B ORI A O%AIZIE, YouTube
~OBEEIMRAZIZ72 %, YouTube ECHOTF—4
EHFH O METH D720, FAITESCITHE
FENH AR AT 2B G, EhEA R A T
X LT T HMENRD D,

32CPU & GPU #H ULV -BIEZ

FFmpegZ AN BB SO EE A [ LS5
FHikE LT, T4 — RNOGPUZEET 7 &5
L—% L L CHIAT 2 HERSH D, £2TC, B
THxTa— NHOHEM/»— R =7 NVENC%
fif 2 7-NVIDIAtLD B 57 4 71— R &5 LICRIA T
HZEELEN, Zow, ZTHETHEMRLTHY
7-NVENCIEH#H O BT 41— K2l 4L, kb
k) 22l 72 GeForce GTX 1080 Tib™F 44— Ric#t
LT, NVENCEFIMH L7-BhisiS e 217 -72,
T A — NIZBE#ET Y 7 Ny =T A
A =T HEEHIZ, UARBIORY X 6D
fimpeg=~ > RIZEWT, By hLb— MEEDOA
7va s THD bv 1000k [Nz TON— R =7
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% 9 BhMZSHARER] & EHER  (CPU+GPU)

CPU DFH-D
WAL DR
EY L IES IR ] 0:26:12 [Al—Z&fF
R HAIRERT 0:29:09 011
(% 19)
&t 055221 02
(% 1/5)
EHEE Y hL— 1423 125
[kops] (W% 1292)
(Z= 8ty 27,738Kkbps)
FEHA% 7 2 [MB] 890 126
N R[] (A4 949
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"‘.;\‘: T 34~ Pbm Y53
|:n_ » e v CPU el R) Core(TM) 7 CPU 860 @ ZBOCH2
|
| 7 &
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\ 0 I6ET 12709 .

ey o

2 BTG > CPURBHEIR (CPU+GPU)

Ty a—REEOL T a L ThbH v
h264 nvenc zZiEN4 % Z &I12L Y, GPUEFIHIL
TCENEAHANRE L I D, F7o, BIEEHO S
AR, —HF7 AV EREFE T 7 A V4,
DAL BCPUD I DY E & KB LWL 5 1A
FELTWD,

NVENC % fi§ 2. 7= GPUZ FI| ] L CEhbi 22 #2217
STRER, RITRT L D IZCPUD A Z VT AL
R C b 2 4BFB1550 7> 52957~ & Bl 28 4
MZ2BBLZ10Z, F/AKT 7 a0 AT 0

- GPU NVDIA GeForce GTX 1030 T

T7% 1.2/40GB

Tha Goofgo s GTH 1512068 03/80GB

3 FhmEHET O GPUR#I=R (CPU+GPU)

5 O EYEER LR 25 D T Hh BB X Z 1612 KE
D5 2 LN TTE T, B 2 N %
7oA RHSRN TR & 22 D72, SIBFOEFRL
THCTHENEZH LA L CZEDHDH HIZYouTube
WZBRGRT DZ EWRG Lot

B ERERF OCPU & GPUDRHEIRIZIF & & b
(2T T A~ A FRAINRELETLHH00, X2
EXBIRT X Y I EIIIiTENRENBB L%
2% L TT% & 72Tz, BEZH Y a3 <
SRR 72 R AR E 22 BB, GPUDMERE
100%FIH CE TV EEZ Hb,

B W SR & Kig Il c& 7o — T, &
Btk D7 7 A VEEIZCPUD I TEH LT HED
708M/3 A K22 5890M/ A ko~ & 3E551F EHEN
L7c, FAEOBEEHAEBROBLENHIZT
7ANVEENTE D200 R0NE ) BRI,
T AIVKBENIEFICHRL TWS EETIEE
RPN EMD, HERBETE DT HNITHE
FENE 2 FAEICAT D 2 L AEEL, CPUL
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TW5,
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720p, 480p, 360p, 240p, 144p%E/niiE~5
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PR AT = B R A R 1 2 D F A
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YouTubeD & A 7y HICHER T 2 T7iE S
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LD LD TT,

GoogleN T D FEZZ B R5E TIZ L 0,
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720N,
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