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Design of Real-time Monitoring System of Airborne Net
Videos Based on RTP

HAO Zhao WANG Hao
( Chinese Flight Test Establishment Xi” an 710089 China)

Abstract: In flight test video real-time monitoring is an important part to ensure flight safety and improve the efficiency of flight test. In
order to solve the real-time monitoring problem of airborne network video of a certain type of aircraft we propose a design scheme of air—
borne network video real-time resolution system based on RTP/RTCP. The RTP/RTCP packets sent by network radio are received by
UDP multicast protocol and the complete one frame video image is combined through unpacking and the video is decoded with FFmpeg
and SDL is used to display it. Firstly the architecture of video real—time monitoring system for telemetry network video is introduced.
The RTP/RTCP and the method of unwrapping are introduced. Then the video decoding and display process and the algorithm of YUV
image processing are discussed. The software adopts the modular multithread concurrent and multi buffer design to improve the process—
ing efficiency and ensure the real-time and functional scalability of the network video monitoring. At present the software has been suc—
cessfully applied to real-time video monitoring of a certain type mission. The practical application results show that the video play is clear
and fluent and the software has a better real—time reliability and human—computer interaction which can ensure the safety of test flight ef-
fectively.

Key words: RTP/RTCP; airborne network video; FFmpeg; SDL; multithread; real-time monitoring

PCM
. PCM 2

. RTP/RTCP **
. H.264 .

:2018-06-25 :2018-10-25 :2018-12-21
( JCKY2016205B006)
(1990-) .
“http: //kns.cnki.net /kems/detail /61.1450.TP.20181221.1625.066.html



132 ¢ 29
transfer control protocol)
o - RTP
RTCP
RTP/RTCP ubP o
. UDP 0 RTP ; .
RTP 12 2 o
FFmpeg "* SDL ™" o 0 1516 31
V|P|X]|C|M]|[PT JFHS
1
| . RTP I [ 8%
P %4 FPRAR AT (SSRO)
Ffg s
R RFRIRAF (CSRC)
2 RTP
WL A 25 miniR700 RTCP 3 o
HLE e 5
] 0 15 16 31
#IL?E;A)%E\J' v=2| P | RC | PT=SR=200 K
BRI
Ri%TTSSRC
N v NTPIFIE#E )
T P RS
e er NTPI L (65
MTEE PR RTPITAJEL
CRe) A
wealg [ RoP£x |
3 RTCP
@ NTP .RTCP RTP
@ @ """ RTP RTP .
1 :
8 (1) NTP RTCP PTP
M (1920% 1080) 1M ( 640* 352) PTP iy
(2) RTP RTCP RTP
. ARTP;
(3) RTP PTP
RTP/RTCP uDP PTPyy, = PTPyyp + ARTP
2.2 RTP
H. 264 NALU Start Code NALU
FFmpeg  SDL : RTP Header NALU Payload
H.264 NALU RTP NALU “0x00 00 00 01”
NALU NALU “Ox 00 00 01” " . NALU
FFmpeg NALU B
YUV ' SDL o H.264 NALU RTP e
(1) NALU : RTP
) NALU : RTP
2.1 RTP/RTCP NALU o
RTP( real-time transfer protocol) (2) : RTP NALU

RTCP( real —time

o



5 RTP * 133
(3) NALU RTP . 4 o
12 B 1 B 1 B
RTP Header in dtiUator Hegldjer FU Payload
|
oJ1]2[s3]4a]5]6]7 oJ1]2]s3|4a]5]6]7
F | NRI Type S|E|R Type
L] |
4 FU-A RTP
FU Type 28 FU-A SDL
o SDL YUV
S: (1 bit) 1 NAL YUV
E: (1 bit) 1 NAL 2.4 YUV
i YUV (Y)
RTP 5 o (UV) . YUV Y
;U vV
Y. YUV
PR ( planar) ( packed) o
HHFU mdlcatorH(JType 3 YUV !
YUV
—@ ( macro —pixel) , YUV
N YUV4:4:4(Y UV ) YUV4:2:2
( Y uv ) YUV4:2:0( 2x
2 Y Uv ) « FFMPEG
YUV420p o
S=0 )
E-1
Y YUV 0
w* h 90° h* w
0x00038{(;1} YUV
Y.(ij)=Y(h~-j-14i)
U(k) = U(w* h/4 — w/2* (k%h/2 + 1) +
k/h/2)
5 RTP V(k) = V(w* h/4 - w/2*% (k%h/2 + 1) +
2.3 FFmpeg SDL k/h/2)
NALU FFmpeg 2.5
NALU
YUV o
FFmpeg  NALU YUV SDL N
. SDL YUV SDL o



e 134+ 29
15-16 .
. 1 PCM
J . 2013 41( 5) : 805-807.
. 2 .
- RTP NALU I 2006 25(3) : 16-20.
3 SCHULARINNE H CASNER S FREDERICK R et al.
YUV ° RTP RTP: transport protocol for real —time applications S . s.
RTP RTP L sn. 1996.
NALU 4 RTP  H.264 D .
YUV ° 2008.
o 5 . TCP  UDP
J. 2007( 22) : 186.
3 6 UDP J.
6 . 2010 6( 16) : 4379-4380.
P 7  ZENG Hao FANG Yuan.Implementation of video transcod—
ing client based on FFMPEG ] .Advanced Materials Re—
° search 2013 756-759: 1748-1752.
RTP 8 FFmpeg
FFmpeg ~ SDL J. 2013( 1) : 3-5.
° 9 SDL  H.264 J.
2013 22( 12) : 51-54.
10 SDL  Mpeg-4
J . 2006 23
(6):5-17.
11 .YUV  RGB
J. 2012 35(22) : 65-68.
12 MUKHERJEE J] LANGB M K MITRA S K.Demosaicing of
images obtained from single —chip imaging sensors in YUV
color space J .Pattern Recognition Letters 2005 26( 7) : 985
et [24 - 0 . 0 . 23 -997.
4 BTRPHUBEKREEARERE ﬁa::lli % 13 H.264 Android
gy MR H 1 C I 2012(4) : 63-65.
14 H.264
6 I 2010 30
(5):161-164.
4 15 COURBIN P LUPU I GOOSSENS J.Scheduling of hard real
—time multi—phase multi—thread( MPMT) periodic tasks J .
RTP Real-Time Systems 2013 49( 2) : 239-266.
FFmpeg SDL 16

J. 2010 27( 1) : 168-170.



