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Analysis Technology of Telemetry Videos Based on
FFMPEG and SDL

HAO Zhao,LIU Sheng-hu
( Chinese Flight Test Establishment,Xi’” an 710089 , China)

Abstract; Video data is an important part of flight test data in flight test. Video real—time monitoring is an important part of ensuring
flight safety. In order to solve the problem of real-time monitoring of airborne multi—channel telemetry videos,we propose a telemetry
real-time video resolution scheme based on FFMPEG and SDL. The PCM telemetry video packets are received through UDP multicast
protocol. After unpacking and frame matching, video is decoded by FFMPEG and displayed by SDL. First the PCM frame format of te-
lemetry video is introduced, focusing on the method of video packet analysis. Then the process of decoding and displaying the video
stream by FFMPEG and SDL is discussed. Modularity , multithreading concurrency and multi buffer design are adopted to ensure the real
—time performance and scalability of the video monitoring. At present,the software has been successfully applied to the video real-time
monitoring of multi type mission. The actual application shows that the software works stably to realize the analysis and display of multi-
channel video images and meets the requirements of type test flight.
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1 ENAL PCM hidg st

PCM( pulse - code moduliation ) FK A7 JJk ' g 15 1
il . PCM $5H 1% s LA LHT TP A8 J1 98 B+ 58 K 4%
S TN T IR AU, PCM B — o8
FEMURR A 4T, B — > il DL — A g 5 1
AT, B B T ER ]2 T RO A
Hag © AT, I A AL AT R SE 48 45 MiniR700
FIE R AR T A

A7) R S 2 IS 8 PCML 08 45 550 30 A7 ks =X
WAHIE, X F MiniR700 L4 K 4E %% , PCM i f1L 4
Fe XA 1 FR

Fiil [ DY | VI V2 V3| e Vi V2 V3

TN [{5F DY | VI V2 V3| e Vi V2 V3

H1 MiniR700 K 4& BZALH PCM 4 X,

sz AL —JA =AU (VL V2 V3) 1T
TR &, D) 4 — s AT 35 2 DA TS R M 2 A7 i
£ PCM Mgt by v | 4 — i v 4% 8% R0 A0 85 4 22 % s
B, N T PRIE PCM A B8, B0PE b & 7 7 R
(FADE) M4 . M55 #5FAT A0 BT, 3 JE i@ 4 ID 5
BT WP — 585 1 PCM 2, 28 15 43 1 2 B
B — A AT BN | B Jm ik UDP ik e ki 7 &
I BRI e A O [ B LES ] [ s AR ]

XF T3 AR AE A%, PCM A3 A% X A 2 TR,
JIR 55 A R A T A S, TR BB R W B A R L D) 4
HIE AT 5% & BT

K512

[f] 5% 1 2 | e N

[l 5 A7 1-N i py P15 Bt
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38 R AR PCM i H A — A~ ni, i< 512
AN 8 S AR i TN T B R A o B E A
PCM 1, 51> PCM 1 PN 9 RS 508 a2 L 1 o

2 SRR e AR

% P Uil ek UDP 4 475 52 IR 55 45 & 3% 1 90401 5
#ifd, UDP ZH #&49] iR Ak Ji #2 o < >R ] WSAStartup 1Y
W f b Winsock ; @A 25 # 7 ; R H bind 45 ¥ 1155
'l IP_ADD_MEMBERSHIP Jill A 41 % 41 ; 5% i A B
FEW) A E R WSAAsyncSelect () SE PR 45 320, %
I 45 2R T LT T 800 528 A7 BUR I, BE S )y {8 1
AR SE A 2 0 3 IR 55 2 0 A B0 f i 2 ik

% FD_READ 8. W84 iU U (s, 77 A

HHVL Y FIFO BAF
A1 BRI KX

FEL AR A4
2 AL PlaneNo
2 GEPsY e TotalCh
2 B ILE ChNo
2 PUBRE 2 videoFormat
2 AR TR width
2 AR BE height
2 AR ID framelD
2 AR B frameLength
2 SR K frameCount
2 S ILAEidf vt vpID
2 AR B vpLength
6 P 1] time

996 AGEE data
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EF KRB RGN E, 5 TFINEERTIKE &6 T
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TN 184 AT

—— IR
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N I I e
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sl | TE | e | DR e | e
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1 15 2 22 4 33

B3 TS AKX
A2 745 [ 2 0x47, 5 1 ASF, X P B R
MPEG-2 TS f&iX HRiRAT, PID i 13 fi, R L ik
AL A U far AR 25 A8, AR Y8 PID K TS A
[i] ES (elementary stream , FRAIIEAS I ) >4 TS GLIX 43
TF U EEIFRE ES, Ry 1k AR 87 AL



55 4 3]

M 5 ET FEMPEG F1 SDL F4 32 I A0 551 fig Afr 5 A - 193 -

i B RS S R R G TS e 25 E (JT
gy , By B4 215 B ( program specific information,
PSD) T UM 1 AU th 2 /04~ BS ALY ;1 4
AT R e A~ ES 21 ALY 5 7B 264~ PID 1580 R, 1
AFARL I fRAS A REHR 2] TS i 8l fu, AT H
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BIX ST, B PID=0 /) PAT L3k HA PMT
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B 5 A SRS ZE M X,

Xt 38 R AR AR AT PCM i | 422 A0 2] 4 B AT A 44
PRELIT B 22 PR G AR 38 A SO T AR it
BB RS E B — WL 3% 25 AR 2R A5 . DR 2
W 4 iR . S ISR v IX A R — S S
A1, QR YRRl ID A ST Bl ID, U R
Hr B — LA K Frame. length & 0 ,f Frame. ID &
BRI D, 5 W 356 BA S ] — A st T, A R
SRS AT B IO 5 2% ph X 40 2R Frame. length
ST BT S BE W8 BH 2 DR 1 — Wit e B AR
TR 25 A 48 AT A

A SE

17 H AR WID == Frame.ID? N-
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FEAT RARITEL G TN GZ P X
Frame.length += 13 2CE K

e Frame.length = 0;
Frame.ID = 247 £ 4l iID;
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Y
v

FFAZ I INEE 11 DX AL L0 AR it 245 A

B4 Hwgs
N T PRAEAEARAT A i B4 ] IR A 25 0 B 1, >R
ZUFIER T G2 X B, BB R
SN TR T R RS R AN DA (L NS R
VA2 o X R AU G2 oh X gt 22 o X, RK
PEAZ M AR F ) I ISR AL S g Rl A A7 A
WeZ b X, K G B 26 A G2 i X B BBORICHE 40

AT ffp A0 55 2 W, K — Wt e BE MU A7 A SR 2 o IX
VB A2 e A i X PP i R — WS A T O
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3 ETF FFMPEG WIWSAfERD R A

FEMPEG J&—/M i HL15 7 £ (4 & DU 7 48,
B v TR A VAN G e 00 o, O 5 AR B A ) LA
S Bt T o8 8 (Y iRtk Jr 28 libaveodec £ 75 4
FFMPEG & 45/ WU 4 gt 5 126, A O BIHE 25K B0 478 A V-
FormatContext , AVCodecContext . AVCodec . AVPacket
AVFrame 5 AVPicture %%,

FFMPEG ff# S IR Y A 4 T

(1) %} FFMPEG #17#]1 14k, .

av_register_all( )

avformat_network_init( ) ;

(2) %} pFormatCtx # 17 #] 45 fb % & , f 4§ width
height,

(3) R FR A% 2 AR 45

pCodec = avcodec _find _decoder ( pCodecCtx — > co-
dec_id) ;

(4) FTIFRF DA% 2 F AT i i 35

avcodec_open2 ( pCodecCtx, pCodec ,NULL) ;

(5) R — Wit A8 55 K5 495 >R AR R B fige 14 4% E 47
f#t

avcodec_decode_video2 ( pCodecCtx, pFrame, &got
_picture, packet) ;

TEREFPIBAT I 132 URC & SO PR AT AL B 1 ~ 4 %)
FFMPEG BEATBEE. , S8 J5 18 B DA A 5 52 o IX v i B —
TR ATE A R D98 5 BT AR 2 YUV i, )
KR s LRI R

4 ET SDL WEKRERER

SDL( simple directmedia layer) J&—E#T CiE5H
(5T 15 Z2 AR TE & R AL T 22 s i 5 0 A g A
S pR%, SDL /R YUV a2 an F .

(1) %f SDL #4701 4Rk .

SDL_Init( SDL_INIT_VIDEO | SDL_INIT_TIM-
ER);

(2) FIFH# A SDL Bontd [,

screen = SDL_CreateWindowForm ( m_hwnd) ;

(3) FT i LA E Y2

sdIRenderer = SDL_CreateRenderer ( screen,—1,0) ;

(4) QIS T R YUV 8l

sdlTexture = SDL_CreateTexture ( sdIRenderer, SDL_
PIXELFORMAT_IYUV, 1, width, height) ;

(5) WESORR R,
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SDL _ UpdateTexture ( sdlTexture, NULL, pFram-
eYUV—data[ 0] ,pFrameYUV—linesize[ 0] ) ;

(6) R SO B2 i 2 i e F A

SDL_RenderCopy ( sdIRenderer, sdlTexture , NULL
NULL) ;

(7)) S 7 I I

SDL_RenderPresent ( sdIRenderer)
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