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av_gettime Tarena

« FRENZHRIRSEAT(E]
— #include <libavutil/time.h>
int64 t av_gettime (void);

— REAE 197061 B1H0S050F, EFIREHIAREAY
RUSEDE, 1D =10-F0, BDEIRSZ—F
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[&=D1. FFmpeg/Primer/ScreenRecorder]
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v KitbFEH: ScreenRecorder screen.flv
v ¥EXE#S: ScreenRecorder rtmp://192.168.1.166/live/




=P

av_compare_ts



T Technology

ZARE

RO



i

i#

R

Sl =E T li=r=pin

T Technology

EARE

— EWindows_E3|ZEE~FrERIVideo For WindowsiRs%
5F|I|D|rectShow Q5% N EH%kIn

- B AFISFRRREIRES, Tﬁazﬁ%‘?)”ﬁﬁ%&ﬁ, RIFEIHEIE

= %J?‘ JRNTRIZAE T,
5@"155 ARSI FERYAE
T, EXRMEE

— 1ﬁﬁﬂ§$_LE/JItb MERRE,
R BRI E s,
IR BB TT
DYNSYNELA=Fus

'I'I'I

LAFF ZiEI’JTJ'_C KEEIMN *III% ibiing

ex
tt e Capture (Wind2)
Version: 10 0 14393 0

may be both video and audio devices)

Al
FE£56-11d0-23b9-0020c3223196] Y210
“scre

61 -56E 486044439} 7

o) "
(33D9A762—
(Ch0-AddF~C1FTSC252058] ©

capturer”
e “@device_sw_[33D94T62]
[FA1-3578E9ZTES35}

-
:
“é
g
g

g- o= 3 ¢
ter a video device (ez. video=Bis 1B Pro TE
iz 2 sudio device Cos, sudioR M. (ealte Hich Dofinition Audio)[l g




T Technology

ZARE

BT



gt Tafenn

4 S (Eéﬁﬁ) h

L recor y

4 ) RN (FLER) j [ RHISIN(FLER) h
recordVideo recordAudio

FIENREER
printDevices
B FLRIE)
\_ AN s J
- N( HEIJi)Eg%EFt%% ([ TTED%EEE%,% ([ ?TED%%\%/ﬁEL‘E%% h
int t intDecPkt intVi
\ printSrcFm JAS printDec JAS printVidFrm )
[
?fiﬁﬁﬁ%ﬁ*é}& g FIENBMSIVER N ( HEIJﬁEEi@A%% h H@%‘&Jﬁ%ﬁ%@ b
2utf8 intDstFmt intEncPkt intAudF

gbk2u 9 printDstFm JAN printEnc JAR printAudFrm y

t 1JENFFmpegigiz N ( FTENSDLEAIR N ( S8 h

\_ JAS ffmpegError AR sdIError AN doEvent y




T Technology

ZARE

fRAISCIN



Tarena
av_compare ts e
v 3R 121757
— #include <libavutil/mathematics.h>
int av_compare ts (

int64 t ts_a, // HJEJEka
g AVRational tb _a, // HJ[E/&%aRYER(\u
it int64 t ts_ b, // BJEED
* AVRational tb b); // FHEEIbAIEAL
— HiY AR aR ST E#Db, MiRE]-1;
AR E#a R TaEED, WIRET;
EjiEEaER FadEEkb, NIREO
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EEFNginX+ RTMPRIRIZEB R F () Tare i W # fh
13. 12555 L iEahEkEfRnginxiRSS

— $ sudo service nginx start
a2
$ sudo service nginx restart
14 1EARSS2e LEEBBXIE, FeiF1935/tcpiin
—  $ sudo ufw allow 1935/tcp
15. 1EARSSEE L Anetstati &im (1S,
—  $ netstat —Itn

Proto Recv-Q Send-Q Local Address Foreign Address State
tcp 0] 0 0.0.0.0:1935 0.0.0.0:=* LISTEN
tcp 0] 0 0.0.0.0:8080 0.0.0.0:%* LISTEN
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16. £k S =8 LIBIT NI asteEnginXAiRSS IR
— http://localhost:8080
— http://localhost:8080/stat

@ ™ @ welcome to nginx! - Mozilla Firefox

Welcome to nginx!

€& | localhost: 808

Welcome to nginx!

) | ©© @ RTMP statistics - Mozilla Firefox
If yDU see this page, the ngl RTMP statistics

Further configuration is reqr” . _ —
€ | @ | localhost:st % wEAa ¥ & @ =

For online documentation a

i : " RTMP iclients Video Audio Inbytes Outbytes Inbits/s Outbits/s State Time
Commercial support is avai == i bys L L :

Accepted: 0 codec bits/s size fps codec bits/s freq chan 0kB 0 KB 0Kb/s O0Kb/s 7m 51s
Thank you for using nginx. |veod

vod streams 0
live
live streams 0

live streams 0

Generated by nginx-rtmp-module 1.1.4, nginx 1.7.5, pid 1077, built Mar 17 2017 20:17:33 gcc 5.4.0 20160609 (Ubuntu 5.4.0-6ubuntul~16.04.4)
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17. 7EiRSS=5 L5 %)wx,ﬁ}%}ﬂﬁm mp4 ¥zl ~/Videos
HRET, Rub{Ed

oo

minwei@ubuntu: ~/Videos
minwei@ubuntu:~/Videos$ pwd

/home/minwei/Videos
minwel@ubuntu:~/Videos$ 1s
S B E 3135604

-rw-r--r-- 1 minwei minwei
-rw-r--r-- 1 minwei minwei
-rw-r--r-- 1 minwei minwei
-frw-r--r-- 1 minwei minwei
-rw-r--r-- 1 minwei minwei
-rw-r--r-- 1 minwei minwei
-rw-r--r-- 1 minwei minwei
-rw-r--r-- 1 minwei minwei

-rw-r--r-- 1 minwei minwei

minwel@ubuntu:~/Videos$ I

IFXNHE

-1

417170370
297089682
373161819
361059118
423277865
960192458
169194964
109132009
100544991

8H
88
88
88
8H
8H
1H
118
148

12
12
12
12
12
15
24

22

2014
2014
2014
2014
2014
2014
21:20
PACH RS
19:05

oo~ s WNE=

.mp4
.mp4
.mp4
.mp4
.mp4
.mp4
.mp4
.mp4
.mp4
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18. Ml AR S5

—  BRuREESLMhttp://www.videolan.org FEFF &%
VLC media player

—  TEERmAVLC media playedTHFMLR ST :

aR

rtmp://192.168.232.130/vod/1.mp4
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FNginx+RTMPRIFIRARS(F) 1arena

19. M RTM PEE BRI ST 14
- HEXimFBERETMhttp://ffmpeg.org FaEFH%ZFFmpeg
—  fEHEXImPEFFmpeg XA
ffmpeg -re -i 1.mp4 -vcodec libx264 -vprofile

baseline -acodec aac -ar 48000 -strict -2 -ac 2 -f flv
s 720x480 -g 10 rtmp://192.168.232.130/live/1

— EERmAVLC media playeryTHMZEER TR :
rtmp://192.168.232.130/live/1

- ffmpeg. -re -i 1.mp4 -vcodec ~vprofile

[Libxdo4 @ O0000000Z640540] 264 ~ core 148 4744 bSiasUt — H.264/MFEG— AIC codeo — Copylstt 2003-2016 — http:/ v, vidf
eolan. org/:284.hinl - options: cabac=) ref=3 deblock=1:0:0 analyse=0xl1:0x111 me=hex subme=T pey=l psy_rd=l.0010.00 nixed
Lref=1 ne_range=16 chrema_me=l trellis=l 8xBdot=) cqn=0 deadzone=21, 11 fast_pskip=l chroma_qp_offset=—3 threads=12 locka
Bead_threads=] sliced threads=) mr=0 decimate=] interlaced=) bluray compat=) constrained intra= bframes=0 weightp=0 ke
int=260 keyint min=3¢ scenecut=40 intra refresh=) rc_lockahead=d0 re=cvf mbtree=l cr=23.0 qeomp=0.60 qpmir=0 qpmax=t9 g
pstep=d ip ratie=l.40 as=L:1.00
Putput #0, f£lv, to *rimp://19%. 168, 232, 130/ Live 1 :
Netadata:

najor_brand ¢ mpd2

ninor_versien

conpstible brands: apdZuodl

encoder + Lavt517. 56, 100

Strean #0:0(eng) : Video: K264 (1ibx204) (710100101 / 0x0007), yuré20p, 720x430 [SAR 32:27 DR 16:9], q=1—1, 2¢
fps, Ik thu, 24 the (default)

Metadata:
creation_tine @ 2013-07-11T18:21:22. 000000Z
handler_name : Mainconcept MP4 ¥ideo Media Handler
encoder : Lavch?.64. 101 1ibx264
Side data:
cph: bitrate mar/minfave: 0/0/0 buffer size: -1
Strean #0:1(eng) : kudin: aac (LC) ([10] o] 0] [0] /moom) 48000 Hz, steren, fltp, 138 kb/s (default)
Metadata:
creation_tine @ 2013-07-11T18:21:22.000000Z
handler_name ¢ Mainconcept MP4 Sound Media Handler
encoder : Lavch?. 64,101 aac
Stream mapping:
Stream #0:0 —> #0:0 (h264 (native) —> h264 (libx2541}

Strean #0:1 => #0:1 (aac (native) => aac (native))
M ] Press [q] to stop, [?] for help
tee|[ B loot frame= 307 fps= 23 q=38.0 size=  1815kB +ine=00:00:13.63 bitrate=1090. kbits/s speed= 1x v
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20. Mzl H LS E RIS 4

- XA FFmpegHEEEINR :
ffmpeg -re -i 1.mp4 -vcodec libx264 -vprofile
baseline -acodec aac -ar 48000 -strict -2 -ac 2 -f flv
s 720x480 -g 10 rtmp://192.168.232.130/hls/1

—  7ERERUmFEVLC media playerfJFFRI4& S :
rtmp://192.168.232.130/hls/1

]

e | o0

# - fimpeg -re -i 1.mp4 -vcodec libx264 -vprofile baseline -acodec aac -ar 48000 -st;

[LibxZo4 @ 000000000Z6F0S40] 264 ~ core 148 3744 bufasUb — H. 264/MFEG~4 AVC codeo — Copyleft J003-2016 — http://wir. viJe
eolan. org/x204.hinl - options: cabac=0 ref=3 deblock=1:010 analyse=Ux1:0x11l me=hex subme=T psy=l psy_rd=1.00:0.00 mized
Lref=1 me_range=16 chroma_me=l trellis=] BiBdet=) oqn=0 deadzone=21, 11 fast_pskip=l chroma_qp_offset=2 threads=12 looka
Bead_threads=] sliced threads=) mr=0 decinate=] interlaced=) bluray compat=) constrained intra=) branes=0 weightp=0 ke
int=260 keyint min-2¢ scenecut=40 intra refresh=) rc_lockshead=40 ro=crf mbtree=l crf=23.0 qeanp=0.80 qpain=0 qpmax=09 g
pstep=d ip ratie=l.40 ag=L:l. 00
Putput #0, flv, to *rinp://192. 168. 232, 130 /Mls /1 :
Matadata

major_brand @ npd2

ninor_version

conpstible brands: npdZapdl

encoder : Lavt51. 56, 100

Strean #0:0(eng) 1 Tideo: h264 (1ibx264) ([71001(0100] / 0x000T), yavd20p, 7202480 [SAR 32:27 DAR 16:9], o=1—1, 24
fps, 1k thu, 24 the (default)

Metadata:
creation_time  : 2013-07-11T18:21:22. 0000002
handler_name ¢ Mainconcept MP4 ¥iden Media Handler
encoder : LavchT.64.101 1ibx264
Side data:
cph: bitrate mar/minfavg: 0/0/0 buffer size: -1
Strean #0:1(eng) : Audin: aac (LC) ([10] 0] [0] [0] / UxUUOA) 48000 Hz, stereo, fltp, 128 kb/s (default)
Metadata:
creation_time : 2013-07-11T18:21 :22. 000000Z
handler_name ¢ Mainconcept MP4 Sound Media Handler
encoder : LavchT.64.101 aac

Stream mapping:
Stream #0:0 —> #0:0 (h264 (native) —> h264 (1ibx264)}
Stream #0:1 => #0:1 (aac (native) —> aac (native)]
Press [q] to stop, [?] for help
frame= 1026 fps= 24 g=I8.0 size= 6569KE time=00:00:43, 30 bitrate=1242, Tkbits/s speed=0.999x M.
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21 MXRTMPEE ;a*'é‘x%uﬁﬁm
—  fEfEXRmAFFmpegHEREARIR
ffmpeg -f dshow -i video=“BisonCam, NB Pro" -f
dshow -i audio="Z75g[X| (Realtek High Definition
Audio)" -pix_ fmt yuv420p -vcodec libx264 -vprofile
baseline -acodec aac -ar 48000 -strict -2 -ac 2 -f flv
s 640x480 -q 10 rtmp://192.168.232.130/live/1

—  1ERERURAVLC media playerfTFF MR :

IEQ @EO =EE

ast message repeated 1 times
[1ibx264 @ 000000000808e1e0] —gscale is ignored, —crf is recommendsd.

[1ibx204 @ 000000000808e1e0] using cpu capabilities: WIKZ SSEJFast SSSE3 SSE4. 2 AVK FINA3 AVKZ LZCNT BNIZ
[1ibx264 @ 00000000080Be1e0] profile Constrained Baseline, level 3.0
[1ibx264 @ 0D0000000B0Be1c0] 264 — core 148 x2744 bTae0d — H.204/NPEG—4 AVC codec — Copyleft 20032016 - http: /v, vid

1nt'250 Leyint_min=25 : scenecu¢—40 intra vefresh=) rc_lookahead=40 xc=crf nbtree=l cxf=23.0 acomp=0.60 qomin=) gprax=60 f
ptep=d ip_ratio=l. 40 a
Batpat 0, lv, to ' ztnp: //192 168. 232130 /live/1 :

Metadata:
encodex : Lavf57.56.100
Strean #0:0: Video: h264 (1ibx264) ([71[01[0][0] / 020007), yuwrd20p, G40x480, g=1—1, 30 fps, Ik thn, 30 the
Hetadata:
s : Lave57.64.101 1ibx264
Side d

b b)(xa(e max/min/ave: 0/0/0 buffer size: O vbv_delay: -1
Strean #0111 mudin: asc (1) (F101E01 (0] (0] 7 000047, 46000 i, stexeo, £ltp, 128 kn/s
Netadata:
encoder

e
Strean napping

Shrean BOI0 - 0:0 (rawviden (oative) > h264 (11bx264))

serea[m]«i.o > -1] (pon_s161e (native) =5 aac {native))
Press [a] to stop, for help | @ E
82 fpo= 32 q=09.0 size=  24TkB +ine=00:00:01.95 bitrate=1036. dkbits/s speed=0.772x Il ¥ L) ] 18]
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22 M HLS B BGLFNZETRIX|

KR A FFmpe g fEEER R -
ffmpeg -f dshow -i video="BisonCam, NB Pro" -f

dshow -i audio="Z75g[X| (Realtek High Definition
Audio)" -pix_ fmt yuv420p -vcodec libx264 -vprofile
baseline -acodec aac -ar 48000 -strict -2 -ac 2 -f flv
s 640x480 -g 10 rtmp://192.168.232.130/hls/1

—  1ERERURAVLC media playerfTFF MR :

Last nessage repeated 7 times
[1ibx264 @ 000000000806df20] —gscale is ignored, —cxf is recommend
FLibu264 © 000000000B00 01 wing opu capb Litiess MR SSEIFast Sism s9E4.2 4 Pt a2 Lz sz

[1ibx204 @ 000000000B06dfa0] profile Constrained Baseline, level 3.0
[1ibx264 @ 000000000806df=0] 26¢ - core 143 r2744 b9Tas06 — H.304/NFEG—¢ ATC codec — Copyleft 2003201
eolan. org/x264. himl - options: cabac=0 ref=3 deblock=1:0:0 analyse=0x1:0x11l me=hex subme=T psy=.

| ref=1 ne_range=16 chroma me=l trellis=l B8x3dct=0 con=) deadzone=21,11 fast pskip=l chroma. =
head_threads=1 sllced threads=0 nr=0 decinate=] interlaced=0 bluray_compat=) constrained_intra=0 biranes=0 weightp=0 ke:
int=050 Leyint i 40 intra_refresh0 rc_lockshead=40 re=cxf mbtree=l cxf=23.0 qcomp=0.60 qpnin=0 qpmax=69 g
pstep=d ip_rat
[ 152. 168.232.130 /hls/L =

Metadata:

encodex + Lavf57.56.100
Strean #0:0: Video: h264 (Libx264) ([71(0] [0][0] / 0x0007), yuvd20p, 640x480, q=1—1, 30 fps, 1k thn, 30 the
Hetadata:

snooder : Lave5T. 64,101 1ibx204
Side

dat!
cpb: b)(xa(e max/min/ave: 0/0/0 buffer size: O vbv_delay: -1
Strean #011: hudin: anc (Lc) ([10]10][0] [0] / 0300047, 48000 Hz, sterso, fltp, 128 kb/s
Metadata:
ehcﬂdex t Lavef7.64.101 zac
Strean mapping
Steean 1070 > #0:0 (rawvideo (native) -> h264 (1ibx264))
Strean #1:0 -> #0:1 (pem_sl6le (native) —> aac (native))
Press [a] to stop, [7] fox help
fframe= 113 fps= 32 g=09.0 size= 36BKB tine=00:00:02.95 bitrate=1019. Tkbits/s speed=0.E38x o

B0 [vea|m o
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23 WA RTMPEREFRAZE /X
—  fEfEXRmAFFmpegHEREARIR
ffmpeg -f gdigrab -i desktop —f dshow -i audio=
5o/X|, (Realtek High Definition Audio)" -pix_fmt
yuv420p -vcodec libx264 -vprofile baseline -acodec
aac -ar 48000 -strict -2 -ac 2 -f flv -s 640x480 -q 10
rtmp://192.168.232.130/live/1

—  EEmAVLC media playerfJFm4EER

¢

7n e

<

i desktop -f dshow - audio="S7%) f
Stream #0:0: Wideo: bmpy nga, 1920){1080 1388680 kb/s, 23.97 fps, 1000k tbr, 1000k tbn, 1000k the ~
e ;

Guessed Chamnel Layout for T tereo
Tnput #1, dshow, from ’audi B hesitel High Definition Audio)’ :

Duration: II/A start: 391674, 125000, bitrate: 1411 kb/s
 hudio: pen_slile, 44100 Hz, stereo, 319, 1411 kb/s
[1ibx264 @ Soooochscenct —gscale is ienored, —crf is rocommended.
[1ibx264 @ 0000000000 0] using cpu capabilities: MO SSEZFast SSSE3 SSE4. 2 AV FNA3 AVEZ LZCNT BMIZ
[1ibx264 @ 0000000000eceas0] profile Constrained Baseline, level 3.0
[1ibx264 @ 0000000000eceas0] %64 - core 143 r2744 bOTac06 — H. 364/MPEG—4 AVC Golat 2Cory1efE A03P010 St J fanre, vid
eolan. org/x264. htnl — options: cabac=0 ref=3 deblack=1:0:0 analyse=0xl:0xI11 me
Crtt ne ang 21D chronanes] teellism] Bxldesm0 sep=0 deaduomecil, 11 £ast pekire cads=]
head_threads=] sliced threads=0 mr=0 decinate=l interlaced=0 bluray compat=D constrained intra=) bfranes=0 weightp=) ke:
=250 Loyint nin-25 soemecutct intra zefresi=d zo_lookdhoad—i0 xe=cat mbixeo=l ext=200 qoom=0.60 pmin=0 wmax=09 g

pstep=d ip_ratio=l.d0
putput #0, ilv, to ru 152. 168. 232130 /live/1 :

Tetadata
encodex + Lavf57.56.100
Strean #0:0: Wideo: h26d (Libx264) ([7][0][0][0] / 0x000T), yuvd20p, 640xd80, q=—1—L, 29.97 fps, 1k thn, 29.57 the
Hetadata:
snooder : Lave5T. 64,101 1ibx204
Side

dat!
cpb: b)(xa(e max/min/ave: 0/0/0 buffer size: O vbv_delay: -1

Strean #011: hudin: anc (Lc) ([10]10][0] [0] / 0300047, 48000 Hz, sterso, fltp, 128 kb/s

Metadata:

encoder t Lavef7.64.101 zac
Strean mapping:
> H0:0 (bnp (native) —> h264 (Libx264))
@0 => #0:1 (pem_sl6le (native) —> aac (native))

Press [a] to stop, [7] fox help
ane= 174 fps= 20 g=29.0 size= 495KB tine=00:00:07.00 bitrate= 578. 4kbits/s speed=0.793x o
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24. Md HLSEEF=MZ X

—  fEfEXRmAFFmpegHEREARIR
ffmpeg -f gdigrab -i desktop —f dshow -i audio=
5o/X|, (Realtek High Definition Audio)" -pix_fmt
yuv420p -vcodec libx264 -vprofile baseline -acodec
aac -ar 48000 -strict -2 -ac 2 -f flv -s 640x480 -q 10
rtmp://192.168.232.130/hls/1

—  EEBumAVLC media playerf T4 E 7R :
rtmp://1 92.1 68.232.130/hls/1

i desktop -f dshow - audio="S7R (Realtck High Definition Audic)” -pix_ft yuvé2.. X x

Strean #0:0; Video: bag, bezs, 9741080, 1068620 kb/s, 29.97 fps, 1000k tbr, 1000k tbm, 1000k tbe ~
Gusssed Chammel Layout for Input St : stereo
Tnput #1, dshow, from ’ audio=18" hesitel High Definition Audio)’ :

Ry

Duzation: II/A start: 391674, 125000, bitrate: 1411 kb/s =] ™~
 hudio: pen_slile, 44100 Hz, stereo, 319, 1411 kb/s Cemnspor
[1ibx264 @ Soooochscenct —gscale is ienored, —crf is rocommended. G
[1ibx264 @ 0000000000 0] using cpu capabilities: MO SSEZFast SSSE3 SSE4. 2 AV FNA3 AVEZ LZCNT BMIZ B
[1ibx264 @ 0000000000eceas0] profile Constrained Baseline, level 3.0
[1ibx264 @ 0000000000eceas0] %64 - core 143 r2744 bOTac06 — H. 364/MPEG—4 AVC Golat 2Cory1efE A03P010 St J fanre, vid = ™ o
eolan. org/x264. htnl — options: cabac=0 ref=3 deblack=1:0:0 analyse=0xl:0xI11 me | s b
Crtt ne ang 21D chronanes] teellism] Bxldesm0 sep=0 deaduomecil, 11 £ast pekire ads= casipe .
head_threads=] sliced threads=0 mr=0 decinate=l interlaced=0 bluray compat=D constrained intra=) bfranes=0 weightp=) ke: - =
=250 Loyint nin-25 soemecutct intra zefresi=d zo_lookdhoad—i0 xe=cat mbixeo=l ext=200 qoom=0.60 pmin=0 wmax=09 g Gt T4 | 1]

pstep=d ip_ratio=l.d0

putput #0, ilv, to ru 152. 168. 232130 /live/1 :
Metadata

encodex : Lav£57. 56,100

oo | | PoneComps| | Creblos

Strean #0:0: Wideo: h26d (Libx264) ([7][0][0][0] / 0x000T), yuvd20p, 640xd80, q=—1—L, 29.97 fps, 1k thn, 29.57 the

Hetadata: ey
snooder : Lave5T. 64,101 1ibx204 B

Side S i

dat!
cpb: b)(xa(e max/min/ave: 0/0/0 buffer size: O vbv_delay: -1

Strean #011: hudin: anc (Lc) ([10]10][0] [0] / 0300047, 48000 Hz, sterso, fltp, 128 kb/s

Metadata:

encoder t Lavef7.64.101 zac
Strean mapping:
> H0:0 (bnp (native) —> h264 (Libx264))
@0 => #0:1 (pem_sl6le (native) —> aac (native))

Press [a] to stop, [7] fox help
Erame= 174 fps= 20 g=09.0 size= 495KB tine=00:00:07.00 bitrate= 578. 4kbits/s speed=0.793x o
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