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# BN FEmpegMonitor_Libx264) ,7E. pro X/ HE & FEmpeg 13k SCFE SCOF A% AR
T .

//chapter5/FFmpegMonitor Libx264/FFmpegMonitor Libx264.pro
INCLUDEPATH += $ $ PWD/FFupeg43ldev/include

LIBS += $ $ PWD/FFmpeg43ldev/lib/avcodec. lib \
$ $ PWD/FFmpeg431ldev/lib/avdevice. 1ib \

$ $ PWD/FFmpeg43ldev/lib/avfilter. 1ib \

$ $ PWD/FFmpeg431ldev/lib/avformat. 1ib \

$ $ PWD/FFmpeg43ldev/lib/avutil. 1ib \

$ $ PWD/FFmpeg431dev/1ib/swresample. 1ib \
$ $ PWD/FFmpeg43ldev/lib/swscale. 1ib

BATIFgRIFZ I H T IE T ROR A 55 s, B X HE R T % RTSP i . it
F] LATC & 2 B 28 G Sk A7k, B IE SR, T LAY TPC #B S FF RTSP i, 55 4b
Ay DL 5 VLC Sk #ERE RTSP i

313 | R4 | RIS | AR16

[T PR 7 | G | mm | 4mm | omm | lomm

5-5 EF Qt 1 FFmpeg B #0571 153 % P 3%
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il FFmpeg 1352 B 28 55745 Sk 132 HOAS i B3 45k 1) A AU JL P — B — A L Xt 2
FFmpeg WL, EHBE T —A C++3 (AVFFmpegNetCamera) , % '] I 4 132 UM 2% £%
Bk ZE R S S AR ANTE

//chapter5/FFmpegMonitor Libx264/avffmpegnetcamera. h
# ifndef AVFFMPEGNETCAMERA H
# define AVFFMPEGNETCAMERA H

# include < QObject >
# include < QMutex >
# include < QImage >
# include < QThread >

extern "C"{
# include < libavcodec/avcodec. h>
# include < libavformat/avformat. h>
# include < libavfilter/avfilter. h>
# include < libswscale/swscale. h>
# include < libavutil/frame. h>

Wy
# include "t3ffmpegh2645encoder2. h"

class AVFFmpegNetCamera : public QObject
{
Q OBJECT
public:
explicit AVEFmpegNetCamera(QObject * parent = nullptr);

bool Init();
void Play()

void Deinit();

void SetUrl(QString url){this —>url = url;}

QString Url()const{return url;}

int VideoWidth()const{ return videoWidth; }

int VideoHeight()const{return videoHeight; }

void setStopped(int st){ this—>m stopped = st; }

void setChannellIndex(int ci) {this —>m channelIndex = ci;}

void setIsPlayingbacked(int np){this —>m bIsPlayingbacked = np; }

/775 WY R 7

private:
QMutex mutex;
AVFormatContext * pAVFormatContext;
AVCodecContext * pAVCodecContext;
AVFrame * pAVFrame;
SwsContext * pSwsContext;
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AVPacket pAVPacket;
AVPicture pAVPicture;

QString url;

int videoWidth;

int videoHeight;

int videoStreamIndex;
int m_channelIndex;

int m_stopped;
int m_bIsPlayingbacked;

signals:

void GetImage(const QImage &image) ;
public slots:
¥

# endif //AVFFMPEGNETCAMERA H

AN T oA R BT AT A R ) R AL T A AU AR

//chapter5/FFmpegMonitor Libx264/avffmpegnetcamera. cpp
AVFFmpegNetCamera: : AVFFmpegNetCamera(QObject * parent)
: QObject(parent)

pAVFormatContext = NULL;
pAVCodecContext = NULL;
pAVFrame = NULL;
pSwsContext = NULL;

videoWidth = 0;
videoHeight = 0;
videoStreamIndex = - 1;

m_stopped = 0;

2 TnitO bR EZ AR IR L FEmpeg 19 R 48 263157 TF R 28 3, S8 5 20 B i 45 .
FH AR 48 LA 2 B B X6 I Y i B % (] B 7 48 47 SwsContext #E A7 08,75 [A] 3% 0 55,
FARMT .

//chapter5/FFmpegMonitor Libx264/avffmpegnetcamera. cpp

/191G Ak
bool AVFFmpegNetCamera: : Init() {
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/73035 A ) 45 B A 2K, 4 T RTSP I 46 37t i 6 20 56 444

avformat_network init();

// B 7 —> AVFornatContext %514 [y A 77 3 9 47 i H47) 4 1L
pAVFormatContext = avformat alloc context();
pAVFrame = av_frame alloc();

//FT FF R 3
int result = avformat open input(
&pAVFormatContext, url.toStdString().c str(), NULL, NULL);
if (result<0){
aDebug() << "4TH WA FL R " ;

return false;

/AR BRI 3 A 8.
result = avformat find stream info(pAVFormatContext, NULL);
if (result<0){

aDebug () << "ZRHHUMLAE BRI "

return false;

/AR VA it 2% 75|
videoStreamIndex = —1;
for (int i = 0; i < pAVFormatContext —> nb streams; i++) {
if (pAVFormatContext — > streams[i] —> codec — > codec_type == AVMEDIA TYPE VIDEO) {
videoStreamIndex = 1i;
break;

if (videoStreamIndex == -—1){
aDebug() << "FRICAM TR R TI R ";

return false;

/753 G SR A 2% 1O TE 445 B

pAVCodecContext = pAVFormatContext —> streams[videoStreamIndex] — > codec;
videoWidth = pAVCodecContext —> width;

videoHeight = pAVCodecContext — > height;

//53 e AVPicture, #& = A RGB24
avpicture alloc(&pAVPicture, AV PIX FMT RGB24,videoWidth, videoHeight) ;

/ /RS A% 48 B
AVCodec * pAVCodec = NULL;

/1 HRIAII L S 7% o



pAVCodec = avcodec find decoder(pAVCodecContext — > codec id);//eg: h264, h265

/15 73 (] 55 4, G585 1 SwsContext

/ /% PR B0 45 sws_getContext.sws freeContext,sws_scale(...)

pSwsContext = sws_ getContext(
videoWidth, videoHeight, AV_PIX_FMT YUV420P,
videoWidth, videoHeight, AV_PIX FMT RGB24,
SWS_BICUBIC,0,0,0);

[ /FT T X L fife hh 25
result = avcodec open2 (pAVCodecContext, pAVCodec, NULL) ;
if (result<0){
aDebug () <<"§T I it a R G "
return false;
}
aDebug () <<"HJ 46 A WA it 1L 2 "

return true;

return true;

%I [ DeinitO) BRI T 2RISR RO SE 19 AT 647 Rebn e » E AU AT

//chapter5/FFnpegMonitor Libx264/avffmpegnetcamera. cpp
void AVFFmpegNetCamera: :Deinit( ) {
avformat_network deinit();

av_frame free(&pAVFramne);

avformat free context(pAVFormatContext);
avpicture free(&pAVPicture);
sws_freeContext (pSwsContext) ;

Y Play O bR BRY 3 2D BE R 52 R0 25 55815 K L IR IS M 5 A, i i 5 B 03 it
YL EEACH AT

//chapter5/FFmpegMonitor Libx264/avffmpegnetcamera. cpp
[/ 2 SR K, i o T, TS
void AVFFmpegNetCamera: :Play( ) {
//1. av_read_frame : demuxing
//2. avcodec_send packet, avcodec receive frame: decoding
//3. sws_scale: yuv420p —— > rgb24,
//4. QImage, emit signal
//
// 45 1ibx264 I 1ibx265 4 fi
//FNWT SRR RTSP B R SR Ak, U SRAf] ;A 2R 2 W1, JU)AS 5 A
T3FFmpegH2645Encoder2 objFmpgH2645Encoder;
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if( ! this—>m bIsPlayingbacked ) {

/1304844
QString strFileName = QDateTime::currentDateTime().toString("yyyy — MM — dd = hhmmss")
+ " —channel" + QString::number( m channelIndex) + ".h264" ;

objFmpgH2645Encoder. setOutfile( strFileName );
objFmpgH2645Encoder. setVideoWidth(videoWidth) ;
objFmpgH2645Encoder. setVideoHeight (videoHeight) ;
objFmpgH2645Encoder. initLibx2645();

int ret = -1;
while(1){
if(m_stopped) {
break;

if (av_read frame(pAVFormatContext, &pAVPacket) >= 0){
if(pAVPacket. stream index == videoStreamIndex) {
gDebug () <<" JT 1 fi# i "<< QDateTime: : currentDateTime( ). toString (" yyyy — MM — dd
HH:mm:ss ") ;
//avcodec decode video2 (pAVCodecContext, pAVFrame, &frameFinished, &pAVPacket);

/o BB MU 46 4 R 4 i Ay </
ret = avcodec send packet(pAVCodecContext, &pAVPacket);
if (ret < 0)
{
fprintf(stderr, "Error submitting the packet to the decoder\n");

continue;
}
ret = avcodec_receive frame(pAVCodecContext, pAVFrame);
if (ret == AVERROR(EAGAIN) || ret == AVERROR EOF)
continue;

/1 GRS AT T, 4% 3l FraneYUV420p
if( ! this —>m bIsPlayingbacked ) {
objFmpgH2645Encoder. encodeLibx26450neFrame( pAVErame ) ;

if (ret>= 0){//45K

mutex. lock();

sws_scale(pSwsContext, (const uint8 t * const * )pAVFrame — > data, pAVFrame —
> linesize, 0, videoHeight, pAVPicture. data, pAVPicture. linesize) ;

/1 BRI — i B A5 5

OImage image ( pAVPicture. data[ 0], videoWidth, videoHeight, QImage: : Format

RGB888) ;

emit GetImage(image);
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mutex. unlock() ;

}
/] —re: Wi
QThread: :msleep(33);

IR, WA —H LT
av_free packet(&pAVPacket);

gDebug() << "OK to exit, bye...\n" ;

if( ! this—>m bIsPlayingbacked ) {
objFmpgH2645Encoder. quitLibx2645() ;

}

return;

/|

5.3 FFmpeg 231 H. 264/H. 265 %3 HY C++ L 3

E TG 19 28 WEABTIAL 1) ) Ak 0 28 52 B 1 A0 A1) i 5% s o) A S A ARAS AN

//chapter5/FFmpegIPCMonitor/t3ffmpegh2645encoder. cpp
/7N AR RTSP B R BEAG Sk, DU SR ; 4m 2R 2 [0k, DU AS Y Sl
T3FFmpegH2645Encoder2 objFmpgH2645Encoder;
if( ! this —>m bIsPlayingbacked ) {
//filename: QDateTime: :currentDateTime().toString("yyyy — MM — dd = hhmmss") ;
QString strFileName = QDateTime:: currentDateTime ( ). toString (" yyyy — MM — dd =
hhmmss")
+ " —channel" + QString::number( m_channelIndex) + ".h264" ;
objFmpgH2645Encoder. setOutfile( strFileName );
objFmpgH2645Encoder. setVideoWidth(videoWidth) ;
objFmpgH2645Encoder. setVideoHeight (videoHeight);
objFmpgH2645Encoder. initLibx2645() ;

ALLEW,EH L THET A4 C++2E (T3FFmpegH2645Encoder2) , 3 H 1ibx264
5 1ibx265 X WA Mt 47 G B4 0 47t 26 19 Sk SCHF I F
//chapter5/FFmpegIPCMonitor/t3ffmpegh2645encoder. h

# ifndef T3FFMPEGH2645ENCODER2_H
# define T3FFMPEGH2645ENCODER2_H

# include < QObject >
extern "C"{
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# include < libavformat/avformat. h>
# include < libavcodec/avcodec. h>
# include < libavutil/imgutils. h>
# include < libavutil/opt. h>
b2
# include < iostream >
using namespace std;

class T3FFmpegH2645Encoder2 : public QObject
{
0 OBJECT
public:
explicit T3FFmpegH2645Encoder?(Q0bject * parent = nullptr);

/791 hE Ak GG R

int initLibx2645();

int quitLibx2645();

int encodel.ibx26450neFrame(AVFrame * pFrameYUV420p); //%i AZH

void setOutfile(QString strfilename){this—>m outfile = strfilename;}
void setVideoWidth(int ww){in w = ww; }

void setVideoHeight(int hh) {in h = hh; }

private:
int encode(AVCodecContext * avCodecCtx,
AVPacket * pack,
AVFrame * frame,
FILE % fp = NULL);

private:
AVFormatContext * pFormatCtx;
AVOutputFormat * pOutputFmt;
AVStream #* pStream;
AVCodecContext * pCodecCtx;
AVCodec * pCodec;
AVPacket * pkt;
AVFrame * pFrame;

FILE % out file;
QString m_outfile;
uint8 t * pFrameBuf;
int m_framelIndex;
int in w, in_h;

signals:
public slots:
¥

# endif //T3FFMPEGH2645ENCODER2 H
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RIS AL R R ] T AR AT R AR AL AR AT

//chapter5/FFmpegIPCMonitor/t3ffmpegh2645encoder. cpp
T3FFmpegH2645Encoder? : : T3FFmpegH2645Encoder2 (Q0bject * parent) : QObject(parent)
{

//init the member variables to zero

pFormatCtx = NULL,;

pOutputFmt = NULL,

pStream = NULL;

pCodecCtx = NULL;

pCodec = NULL;

pkt = NULL;

pFrame = NULL;

out_file = NULL;
pFrameBuf = NULL;

m_frameIndex = 0;
in w = 640;
in h = 480;

A initLibx2645 0O R E T T 9161k libx264 1 libx265 sy . 42 040 R .

//chapter5/FFmpegIPCMonitor/t3ffmpegh2645encoder. cpp
int T3FFmpegH2645Encoder?2 : : initLibx2645 () {

/11 8 B RFIEE A A

/12 FTH 3

//3: kA FEmpeg (1) i 2

[/ EEBUAS Hb SC A (k) < yuvtestl — 352x288 — yuv420p. yuv
int nFrameNum = 100;
char * pstrOutfile = this—>m outfile.toLocal8 {i().data();
out file = fopen(this—>m outfile.tolLocal8 i ().data(), "wb");
if (out _file == NULL) {

printf("cannot create out file\n");

return —1;

/e Gk 25

uint8 t * pFrameBuf = NULL;

int frame buf size = 0;

int y_size = 0;

int nEncodedFrameCount = O0;

pFormatCtx = avformat alloc_context();

pOutputFmt = av_guess format(NULL, this—>m outfile.tolocal8 {ii().data(), NULL);
pFormatCtx — > oformat = pOutputFmt;
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/BT VAR ik, 0] PAffi ] avcodec find encoder by name()#kH{ AVCodec
pCodec = avcodec find encoder(pOutputFmt —> video codec);
if (!pCodec) {
//cannot find encoder
return —1;
}
pCodecCtx = avcodec_alloc_context3(pCodec);
if (! pCodecCtx) {
/7RG W, )R ] - 1
return —-1;
}
pkt = av_packet alloc();
if (!pkt){
return - 1;
}
pCodecCtx — > codec_id = pOutputFmt —> video codec;
pCodecCtx — > codec_type = AVMEDIA TYPE VIDEO;
pCodecCtx — > pix fmt = AV _PIX FMT YUV420P;
pCodecCtx — > width = in w;
pCodecCtx — > height = in_h;
pCodecCtx — > time base.num = 1;
pCodecCtx — > time base.den = 25;
pCodecCtx —> bit rate = 400000;
pCodecCtx —> gop size = 250;

//H.264 4% S5

//pCodecCtx — > me_range = 16;
//pCodecCtx — > max_qdiff = 4;
//pCodecCtx — > qcompress = 0.6;
pCodecCtx — > gmin = 10;
pCodecCtx —> gmax = 51;
/7P S KL, b WU

pCodecCtx — > max b frames = 3;

AVDictionary % param = NULL;
//H. 264 Hi% 5
if (pCodecCtx — > codec_id == AV _CODEC ID H264) {
//av_dict set(&param, "profile", "main", 0);
av_dict set(&param, "preset", "slow", 0);
av_dict set(&param, "tune", "zerolatency", 0);
}
//H. 265 Yt 2%
if (pCodecCtx — > codec_id == AV _CODEC_ID HEVC) {//AV_CODEC_ID HEVC,AV_CODEC_ID H265
av_dict set(&param, "profile", "main", 0);
//av_dict_set(&param, "preset", "ultrafast", 0);
//note uncompatilable://av_dict set(&param, "tune", "zero-— latency", 0);

if (avcodec open2(pCodecCtx, pCodec, &param) < 0) {
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i

/73RS, R [ - 1

return -1,

pFrame = av_frame alloc();

if (!pFrame) {
fprintf(stderr, "Could not allocate the video frame data\n");
return —1;

}

pFrame — > format = pCodecCtx — > pix_ fmt;

pFrame — > width = pCodecCtx — > width;

pFrame — > height = pCodecCtx — > height;

int ret = av_frame get buffer(pFrame, 32);
if (ret <0) {
fprintf(stderr, "Could not allocate the video frame data\n");

return —-1;

frame buf size = av_image get buffer size(pCodecCtx — > pix fmt, pCodecCtx — > width,
pCodecCtx — > height, 1);
pFrameBuf = (uint8 t * )av malloc(frame buf size);
av_image fill arrays(pFrame — > data, pFrame —> linesize,
pFrameBuf, pCodecCtx — > pix fmt, pCodecCtx —> width, pCodecCtx —> height, 1);

y_size = pCodecCtx —> width * pCodecCtx — > height;

return 0;

TE 32 BB AZ Sk B R LA 3R A5 TR AR B4 P45 i, 8K )5 8 FH encodeLibx26450neFrame () PR %X
XoF R W 28 AT S B S B o I A7 B A Mo SO AR TR

//chapter5/FFmpegIPCMonitor/t3ffmpegh2645encoder. cpp
[ 1ABAG K B — W, AT 1ibx264 8 1ibx265 #4174
int T3FFmpegH2645Encoder? : : encodel.ibx26450neFrame(AVFrame * pFrameYUV420p) {

/1R B AR K 5 b B, K s =X 5% 5y YUV420p
int ret = av_frame make writable(pFrame);
if (ret < 0) {

return —-1;

[/ T, YOV 43 HE
pFrame — > data[0] = pFrameYUV420p—>data[0];//Y
pFrame — > data[1] = pFrameYUV420p—>data[1];//U
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