FIE FFmpeg — /X 7 & 3%
FF i b 2 M 3R 45 =k

FFmpeg A — DM LR &2 B A2EFE, B Libavdevice, fff F 13X 4™ FE 7] DL B3 L ‘ﬂ'ii.l. ]
BB SR FEAL R 4> 9% B3 1 0 4O 2006 K0 B 1 S LRI 4 1 o) BB
LA Qe i SDL 4 380 481903 I 5% 306 11

3.1 FFmpeg M@ <ITAHRLIERG L

ffi ] ffmpeg -hide _banner -devices iy & Al L& F A ML 2 £5 14 S A/ i % 7%, LA
Windows I Linux ], %o BAF ST D RoR FFME . 7T LIE R T A E RoR R4
1, AT LIAE Ry s BLARAE B anF

//chapter3/help — others. txt
Devices:

D = Demuxing supported

E = Muxing supported

D dshow DirectShow capture
D lavfi Libavfilter virtual input device
E sdl, sd12 SDL2 output device
D vfwcap VEW video capture
Devices:
D. = Demuxing supported

E = Muxing supported

DE alsa ALSA audio output

E caca caca (color ASCII art) output device

DE fbdev Linux framebuffer

D iec61883 1ibiec61883 (new DV1394) A/V input device
D jack JACK Audio Connection Kit

D kmsgrab KMS screen capture

D lavfi Libavfilter virtual input device

D libcdio
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D 1ibdc1394 dc1394 v.2 A/V grab

D openal OpenAL audio capture device

E opengl OpenGL output

DE oss 0SS (Open Sound System) playback

DE pulse Pulse audio output

E sdl, sd12 SDL2 output device

DE sndio sndio audio playback

DE video4linux2,v412 Video4Linux2 output device

E vout_rpi Rpi (mmal) video output device

D x11lgrab X11 screen capture, using XCB
E xv XV (XVideo) output device

Windows & T {#i [ viweap BURCHR b # A dshow )RR 2 25— 26, 0] DLiE I ffmpeg -h
demuxer=dshow M2 &H LFMEIES . XREFBR IR EIH) R, D] Dk E
A i 1 R 43 B TR A LR B E B R

//chapter3/help — others. txt

Demuxer dshow [DirectShow capture]:
dshow indev AVOptions:

— video size < image_ size > .D....... set video size given a string such as 640x480
or hd720.

— pixel format < pix fmt> .D....... set video pixel format (default none)

— framerate < string> .D....... set video frame rate

— sample rate < int> .D....... set audio sample rate (from 0 to INT MAX) (default 0)

— sample _size < int> .D....... set audio sample size (from O to 16) (default 0)

— channels <int> .D....... set number of audio channels, such as 1 or 2 (from 0 to INT_
MAX) (default 0)

—audio buffer size < int> .D....... set audio device buffer latency size in milliseconds
(default is the device's default) (from 0 to INT MAX) (default 0)

— list devices <boolean> .D....... list available devices (default false)

— list options < boolean> .D....... list available options for specified device (default
false)

—video_device number < int> .D....... set video device number for devices with same name
(starts at 0) (from 0 to INT MAX) (default 0)

— audio device number < int > .D....... set audio device number for devices with same name
(starts at 0) (from 0 to INT MAX) (default 0)

— crossbar_video_input_pin_number < int > .D....... set video input pin number for crossbar
device (from -1 to INT MAX) (default -1)

— crossbar_audio_ input pin_ number < int > .D....... set audio input pin number for crossbar
device (from — 1 to INT MAX) (default -1)

— show_video_device dialog < boolean > .D....... display property dialog for video capture
device (default false)

— show audio device dialog < boolean> .D....... display property dialog for audio capture
device (default false)

— show_video_crossbar_connection_dialog < boolean> .D....... display property dialog for

crossbar connecting pins filter on video device (default false)
— show_audio_crossbar_connection_dialog < boolean> .D....... display property dialog for
crossbar connecting pins filter on audio device (default false)
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— show_analog tv_tuner dialog < boolean> .D....... display property dialog for analog tuner
filter (default false)

— show analog tv tuner audio dialog < boolean> .D....... display property dialog for analog
tuner audio filter (default false)

—audio device load < string> .D....... load audio capture filter device (and properties)
from file

—audio device save < string> .D....... save audio capture filter device (and properties) to
file

— video_device load < string> .D....... load video capture filter device (and properties)
from file

— video device save < string> .D....... save video capture filter device (and properties) to
file

Windows -5 T £ 1) 355 09 BT A7 3 51 35, S I T

ffmpeg — list devices true — f dshow — i dummy

WAPATIE EE A A K 45 R A 3-1 s (. A 0 e B0 A SCELAS I LD .
Y1) 2% BT B 7R B A 2 R AR T, TR R di B R B8 FH-f dshow -1 video="1& & "W X,

3-1 Windows F & 5 25i% &5 3%

ARBUATAZ S BUE 5 1T LAAR AT 0 A S 5535 K 52 B 38 & 326 300 0 B A4 Bl 55 4 9 A
Gk B B IR RIS o H. 264, Fe )5 PR L mycamera. flv AUAT2ANF .

ffmpeg — f dshow — i video = "Lenovo FasyCamera" - vcodec 1ibx264 mycamera001. flv

fifi il ffplay. exe 7] DA H IERE ORGSO BE , (200 1 .

ffplay — f dshow — i video = "Lenovo EasyCamera"

U SR VLA 24 FRIEA U 2 AT T A PLA S5 K R INTE 3-2 FiR
AL AR S AR R AT RCR A AT 3-3 R, BAR A S I

ffmpeg — hide banner — f dshow — i "video = Lenovo EasyCamera"

WAL dshow & A& FH USB 2. 0 Sk M1 B BRI T yuyva22 i 46 9 5% %0 s
(A A BRA# N rawvideo i TE 8%, 12 Z M yuyvd22) , &t i 18 )5 3815 yuyv4 22 4 b5 14 &
B, BT LA AE X R E BT W] DA g6

Linux FKZMf ] videodlinux2/v412 14,1813 ffmpeg -h demuxer=v412 454 7] A%
AKX BESE il E BT
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//chapter3/help — others. txt
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0B £=0/0

ruyv422, 160x120, 15 fps,

B33 BEEERINRER

Demuxer video4linux2,v412 [Video4Linux2 device grab]:

V4L2 indev AVOptions:

— standard < string > .D....... set TV standard, used only by analog frame grabber

— channel < int > .D....... set TV channel, used only by frame grabber (from — 1 to
INT MAX) (default —1)

— video size < image size>.D....... set frame size

— pixel format < string> .D....... set preferred pixel format

— input_format < string> .D....... set preferred pixel format (for raw video) or codec name

— framerate < string > .D....... set frame rate

— list formats < int > . D....... list available formats and exit (from 0 to INT MAX)

(default 0)
all
raw
compressed
— list _standards < int >
(default 0)
all

show all available formats

. show only non — compressed formats

show only compressed formats
Dol list supported standards and exit (from 0 to 1)

.D....... show all supported standards
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— timestamps < int > .D....... set type of timestamps for grabbed frames (from 0 to 2)
(default default)
default .D....... use timestamps from the kernel
abs .D....... use absolute timestamps (wall clock)
mono2abs .D....... force conversion from monotonic to absolute timestamps
- ts < int > .D....... set type of timestamps for grabbed frames (from 0 to 2)
(default default)
default Dol use timestamps from the kernel
abs .D....... use absolute timestamps (wall clock)
mono2abs .D....... force conversion from monotonic to absolute timestamps
—use libv412 < boolean> .D....... use libv412 (v41l — utils) conversion functions (default
false)

METHLES FHEEZR T CST O ayABL, o] LA A H S Fr s =, AT R i 3-4 Arow
MM 2 Fh AR E 48 1S A% =X, ] 40 JFIF JPEG. Motion-JPEG. H. 264 %, B {k £y &
wr.

ffmpeg — hide banner — f v412 — list formats all - i /dev/video0

B34 Linx EFBEEIHHER
Linux ¥ & F S HERA I 94 0 H. 264 By S0 F

# ffmpeg — f dshow — i video = "USB2.0 PC CAMERA" — vcodec 1ibx264 xxxx.h264
ffmpeg — f v412 — i video = /dev/video0 — vcodec 1ibx264 xxxx.h264

TE SZHH A HE 6 A SR B 1ibx264 B 4 5 3 B, ) AT LLERS ll-preset : v ultrafast £l
-tune:v zerolatency Wi-|~i&ET ,

Windows ¥ & T fii i gdigrab 545 7T LA il 55 10 B , 7] A& F gdigrab SZHF R 21T,
U E

ffmpeg — h demuxer = gdigrab

A B S B
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//chapter3/help — others. txt

Demuxer gdigrab [GDI API Windows frame grabber] :

GDIgrab indev AVOptions:
— draw_mouse < int> .D....... draw the mouse pointer (from 0 to 1) (default 1)
— show region < int> .D....... draw border around capture area (from 0 to 1) (default 0)
— framerate < video rate> set video frame rate (default "ntsc")

. set video frame size

—video size < image size> .
— offset x < int > .D....... capture area x offset (from INT MIN to INT MAX)

(default 0)
— offset vy < int > Do capture area y offset (from INT MIN to INT MAX)

(default 0)

SERE ISR H. 264 IS ITE .

ffmpeg — f gdigrab — i desktop — vcodec h264 xxxx.h264

SRS BUBR . M B %22 B A (100, 200) B 640 X 480 X I8 5% Bt , Wi % Ky 25 () fr 2
L/

ffmpeg — f gdigrab — draw mouse — framerate 25 — offset x 100 — offset y 200 \
—video size 640x480 — i desktop outl.mpg

Linux FE T 5220 x1lgrab &%, \J IEFR LT, 75 .

$ ffmpeg — h demuxer = x1lgrab

i S BT

//chapter3/help — others. txt
Demuxer x1lgrab [X11 screen capture, using XCB]:
xcbgrab indev AVOptions:

-x <int> .D...... Initial x coordinate. (from 0 to INT MAX) (default 0)

-y <int> .D...... Initial y coordinate. (from 0 to INT MAX) (default 0)

— grab x <int> .D...... Initial x coordinate. (from 0 to INT MAX) (default 0)

—grab y <int> .D...... Initial y coordinate. (from 0 to INT MAX) (default 0)

— video_size <string> .D...... A string describing frame size, such as 640x480 or
hd720. (default "vga")

— framerate <string> .D...... (default "ntsc")

— draw_mouse <int> .D...... Draw the mouse pointer. (from 0 to 1) (default 1)

— follow mouse < int > .D...... Move the grabbing region when the mouse pointer
reaches within specified amount of pixels to the edge of region. (from — 1 to INT MAX) (default 0)

centered .D...... Keep the mouse pointer at the center of grabbing region

when following.

— show_region <int> .D...... Show the grabbing region. (from 0 to 1) (default 0)

— region_border <int> .D...... Set the region border thickness. (from 1 to 128)

(default 3)

Linux *F & F g5 94l 38 SR A 5 & I °F
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ffmpeg — f xllgrab — draw mouse — framerate 25 — x 100 —y 200 \
— video_size 640x480 — i :0.0 out3.mpg

3.2 FFmpeg B SDK 77 3 1E BUA i35 45 3k

i J FEmpeg SR 4 I 7058 A b £ 15 Sk B S A2 A & 3-5 Fs

A

Libavdevice

TEH AL B

i

BB A3 RIEG TGS eV AT =T BE e e KA BoR
3-5 FFmpeg R&EH B &L
ffi i Libavdevice By 75 B4 & Sk 34 AL In T .

# include "libavdevice/avdevice. h"

RIGITER T P FEEEM Libavdevice  fAR AN .

avdevice register all();

R TT LA A Libavdevice (T RE T i FH Libavdevice 132 BUEHE A1 B #2 4T 1 0000
SR, BN RE IS8 FEmpeg 24 5 — Fi 4 A B94% X (AVInputFormat ), {#
FEmpeg I APT a] IR G & 2 80T T A 3% [0 5 A B3 19 FF 3C AVFormatContext
BRECR ARG N

//chapter3/code3. 2. txt
int avformat open input(AVFormatContext %% ps,

const char x url, /73T TF B Mok, SCR Bk A 55
AVInputFormat * fmt, /7135 58 i AKE 2, o as, W sh i

AVDictionary ** options); //3f i€ f# 2 FH#% i FAAE 15 1

M H AT IT— A SO B AR A AR AT
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//chapter3/code3. 2. txt

AVFormatContext * input fmt ctx = NULL;

const char x file path = "test.mp4";

/7 TT LT FF R 45 4 I

//const char * file path = "rtmp://192.168.1.100:1935/1ive/test";
avformat open input(&input fmt ctx, file path, NULL, NULL);

fii ] Libavdevice B, M — B A [a] 76 T 5 6 75 25 A 4% 1 T % A B9 3 45, 491 4 a) DL ]
av_find_input_formatO pREOR A & WM . £ Windows V-5 LA viw & & 1E i
A RIGTE URL R & T H 4 0 Mk (FEE A Wit B AL b oy 85k ) ALY
LU

//chapter3/code3. 2. txt

AVFormatContext * pFormatCtx = avformat alloc context();
AVInputFormat * ifmt = av_find_ input_format("vfwcap");
avformat open input(&pFormatCtx, 0, ifmt,NULL);

1E Windows ¥ & _LBR T 0] LU viw B 1E i A & 2 A . 38 0] LU DirectShow 1E
FEm AR RIS

//chapter3/code3. 2. txt

AVFormatContext * pFormatCtx = avformat alloc context();

AVInputFormat * ifmt = av_find input format("dshow");

avformat_open input(&pFormatCtx, "video = Integrated Camera", ifmt, NULL) ;

TE Linux F4 F Al DL ] val2 & 17E i AR 45 AR i F .

//chapter3/code3. 2. txt
[/ 3% £ BT B e 8 ] avdevice register all pRZK
AVInputFormat * in fmt = in fmt = av_find input format("video4linux2");
if (in_fmt == NULL) {
printf("can't find input format\n");
return ;

}

AVFormatContext * fmt ctx = NULL,

if (avformat open input(&fmt ctx, "/dev/video0", in fmt, NULL) < 0) {
printf("can't open input file\n");
return ;

}

F AN AT FHET av_dict_set(&.options, "I", "v412", 0) I E S50 ifmt FYRCEAH A,
i HAE Linux 5 F Al IS &, B 2 8F valz H A g, i £ Windows “F & T )
viwp .dshow 75 ZL B 15 % ACRS AN T .
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AVInputFormat * ifmt = av_find input format("v412"); / /0 RRR I I Y
avformat open input(&fmt ctx, "/dev/video0", ifmt, NULL);

RS AR AT T AR

AVDictionary * options = NULL;
av_dict set(&options, "f", "v412", 0);
avformat open input(&fmt ctx,"/dev/video0", NULL, &options) ;

TR B E W ARG, AT DL 5 AVOption 5, I HS A —FE . R {E BT .

— pixel format < string> .D.... set preferred pixel format
— input_ format < string> .D.... set preferred pixel format (for raw video) or codec name

e PG AE T, — R AR TR 40 09 IR B A S Bl AU AR .

av_dict set(&options, "pixel format", "rgb24", 0);
av_dict set(&options, "input format", "rgb24", 0); //TE L

2436 F R 40 2 i X, e BB input_format, {URSANTE .

av_dict set(&options, "input format", "h264", 0);
av_dict set(&options, "input format", "mjpeg", 0);

Al L aviormat_open_inputO) pRECKE T 8545 Sk 5 25 . 8 33X 4> BR8N S 8038 2 4T
FF 14 15 2% #42 “ /dev/videoO” , ffi I 14 3K 21 “ videodlinux2 ™, ¢ #H B [ 4% 20 pix_fmt 5§ & N
yuyvA22, UL BOKE o BER AR 2 R 640 X480, fRAS T

//chapter3/code3. 2. txt

AVFormatContext * fmt ctx = NULL,

AVDictionary * options = NULL;

char * devicename = "/dev/video0";

avdevice register all();

AVInputFormat * iformat = av_find input format("video4linux2");
av_dict set(&options, "video size","640x480",0);

av_dict set(&options, "pixel format","yuyv422", 0);
avformat open input(&fmt ctx, devicename, iformat, &options);
avformat close input(&fmt ctx);

Al LA av_read_frameO) BRECR SR —Mi YUV %8 AR 41 F .

//chapter3/code3. 2. txt
int ret = 0;
AVPacket pkt;
while((ret = av_read frame(fmt ctx, &pkt)) == 0
av_log(NULL, AV_LOG_INFO, "packet size is % d(
pkt. size, pkt.data);

) {
%p)\n",
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av_packet unref (&pkt); /1B

AT LEF fwrite O BRECKE B YUV BORE (72 2 S AT .

//chapter3/code3. 2. txt

char * out = "out.yuv";

FILE * outfile = fopen(out, "wb+");
fwrite(pkt.data, 1, pkt.size, outfile); //614400
fflush(outfile);

fclose(outfile);

TTTRA M B8 S A9 B0 332 BOWTRCHR 77 i 21 S0P b i sg AR R

//chapter3/record — video. c

# include < stdio. h>

# include "libavutil/avutil.h"

# include "libavdevice/avdevice.h"
# include "libavformat/avformat. h"
# include "libavcodec/avcodec. h"

/AT T8 AR K

static AVFormatContext * open dev() {
int ret = 0;
char errors[1024] = {0, };

/] BRSO B
AVFormatContext * fmt ctx = NULL;
AVDictionary * options = NULL;

/18L& A R

char * devicename = "/dev/video0";

//F M Libavdevice &
avdevice register all();

[/ R
AVInputFormat * iformat = av_find input format("video4linux2");
av_dict set(&options,"video size","640x480",0); /15 PR

non

av_dict set(&options,"pixel format","yuyv422", 0); //YUV i & =X

/3T % &

if((ret = avformat open input(&fmt ctx, devicename, iformat, &options)) < 0 ){
av_strerror(ret, errors, 1024);
fprintf(stderr, "Failed to open audio device, [ $d] % s\n", ret, errors);
return NULL;
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return fmt ctx;

/BT 3 1 B AG Sk B Al

void rec_video() {
int ret = 0;
AVFormatContext * fmt_ctx = NULL;
int count = 0;

//packet : $i 45 £
AVPacket pkt;

[/ E ARG
av_log_set_level(AV_LOG_Debug) ;

//create file: fi 7 b 3 {4

char * out = "out.yuv";
FILE * outfile = fopen(out, "wb+");

AP S

fmt_ctx = open dev();

/7 INAZAG S v SR B YOV Tt 450 47
while((ret = av_read frame(fmt ctx, &pkt)) == 0 &&
count++< 100) {
av_log(NULL, AV LOG INFO,
"packet size is %$d( % p)\n",
pkt. size, pkt.data);

fwrite(pkt.data, 1, pkt.size, outfile); /15 AR H S
fflush(outfile);
av_packet unref (&pkt); //release pkt: il AVPacket

__ERROR:
if(outfile){
/1 R S
fclose(outfile);

/1A B & I R T SCHREE
if (fmt_ctx) {
avformat close input(&fmt ctx);

av_log(NULL, AV_LOG Debug, "finish!\n");
return;
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int main(int argc, char * argv[])

{
rec_video();

return 0,

}

& Linux £ 8¢ Pl 4 3% S a2 10 F

gcc record video.c — lavformat — lavutil — lavdevice — lavcodec — o record video

IBATIRRE P AT IF B AGCK IFAE B 152 UL, S8 I 476k B AS Hu SCHF out. yuv WL i W0F

. /record video

i FH FFplay nT LAEBUE L YUV SCHE R E S HERA YUV &, SR .

ffplay — s 640x480 — pix fmt yuyv422 out. yuv

3.3 FFmpeg+SDL2 iEEH B RA #3545 =k

i 11] FPmpeg i3 BUB G Sk KO 2 )5 7T LU SDL2 PEs i
3.3.1 SDL2 & 47

SDL2 ffi Hf GNU i 22 35 Al ik A A5 20, B 3 28 4% £2 (Dynamic Link) HEJFAT
BEIF A B IR . B8R SDL B 8 ey 85 57 13 1) DirectX” {H =552 I SDL # & {7
B 7 8 T 3ok o B Al (9 T B R B TR b T R R R A/ A AR BT R
B, (TS G 4 (51 ) e B2 AP R 75 5 B2 OpenGL #l OpenAL 45 API 2K 58 A,
G340 AR B AT Oy (A R P BT pR . SDL2 7R 458 IR A R R AE R G
V2 A [R] A9 pR X, B 4 SDL 78 Windows - & I J& DirectX (4 R 3%, 1 76 F X11 1Y
B b CEAE Linuo WEE AT X1ib FEff i BIR . B9k SDL2 A B2 H C &5 5 .
RIS Ig A M gmAEIE S i, il a0 C++, Perl, Python Fl Pascal 4%, & £ &
Euphoria,Pliant X J8 8 AN A7 09 4 #2015 5 W # vl 17, SDL2 J# 4> & Video. Audio, CD-
ROM . Joystick Al Timer %47+ F KRG BRI Z A0 I8 — LL B 7 P FE R B0 . X 4
P R T b BRI O S R E O SR e TR R T SDL AR MEFE” . SDL 19 IR
LERY A 3-6 IR,



$83% FFmpeg —RFFRREFH L AMIRRZRL ||p 57

‘ Application(Multimedia) ‘

I

‘ SDL Library ‘
| Directx | framebuffer I Xlib ‘ HiAth ‘
‘ Windows ‘ Linux ‘ HoAth ‘
‘ Hardware ‘

3-6 SDL EREREH

3.3.2 VS 2015 #£# SDL2 F X INE

ARATKGA B AU AE VS 2015 FHCE SDL2. 0. 8 JF & B W TE 404 3 .

1. ™% SDL2

A SDL2 ‘B ™, 4 3 W 4k 5 https://github. com/libsdl-org/SDIL./releases/, I £
SDL2 f4) Development Libraries H ) SDL2-devel-2. 0. 12-VC. zip (5 4 ™ 4k & https.//

github. com/libsdl-org/SDL/releases/tag/release-2. 0. 12), & 3-7 fro~. T 2k 31 fit s LA
AL HC At 72 7 8 L 2 300 H BC bRl DU R SDL A AH X B AR .

8 | github.com/libsdl-org/SDL/releases/tag/release-2.0.12 |
* Added support for audio capture using OpenSL-ES

* Added support for Bluetooth Steam Controllers as game controllers

o Fixed rare crashes when the app goes into the background or terminates

vAssets

@SDL2-2.0.12-win32-x64.zip
@SDL2-2.0.12-win32-x86.zip
@SsDL2-2.0.12.dmg
@sDL2-2.0.12.tar.gz
@SDL2-2.0.12 tar.gz.sig
@sDL2-2.0.12.zip

@SDL2-2.0.12.zip sig

@SDL2-devel-2.0.12-mingw.tar.gz

@sDL2-devel-2.0.12-VC.zip

[ Source code (zip)

[ Source code (tar.gz)

& 3-7 SDL FE#9 T % M 3k
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2. VS2015 BB E

(1) #TJF VS 2015, 8 # Win32 #6451 H K51 H 1y 44 A SDLtestl, 25 i 47 F 5
AR 7 AR L T E 3-8 B

$RAE ? P
323 _NET Framework 4.5.2 ~ | HERRIKIR: | BUAE | & [iE] mmesmECctle P -
« B W Visual C++
4 5 | g—— FETOIRE Win32 BHaRBRRFIRE

b Visual C# Win32 E Visual C++

b Visual Basic
4 Visual C++

b Windows

ATL

CLR

B

MFC

vig

B¥a

-

b ExH hL =
E#0v:
fiva-=((BH E:\abwork\ _videos\ffmpeg4.3.1\_gsinghuabooks\allcodes\F5Codes\c~
BBRTE=EFR(M):  SDLtestl SRRRTTEAIEE S (D)

[[] 722 GIT F=62R=(G)

3-8 HE VS 2015 i AT H
(2) A5 H £ FR(SDLtest1) , 75 54 19 32 B rp s o J PR 7 40 SR 5 7 3 0 19 Jig o it
PECE S HSRAE H 3 R E X B H SDL2 FE i A X 45, e B89 5 8 Win32,
WK 3-9 s,

SDLtest1 B4R 2 X
REQ: |[preRE v| |az'a(r>): lwinz2 | | | mEem=O)..
|
4 BERENE v =il
#1 EHTHER $(VC_Exec _xB6);$ (WindowsSDK_ExecutablePath);$(v§ v
s GEEE] /] /SDL2-devel-2.0.12-VC/include;$(VC_Includ h); $(Wind
SIEEZ $(VC_ReferencesPath_x86);
b C/Cr+ 2 ofo//SDL2-devel-2.0.12-VC/lib/x86;
b pEERR Windows iz{TEBZ $(WindowsSDK_MetadataPath);
b ;‘§§I§/ FER $(VC_SourcePath);
P XML SRR HHRER $(VC_IncludePath);$(WindowsSDK _IncludePath);$(MSBuild_Executa
> AEER
[ 5%
b BEVERSE
b KBS
WHTREER
4% VC++ B, ERTTEIERNEER, SHEISE PATH 183IAL
e BUE RIFH(A)

B39 BEVS2015mMEMESEXRMERR
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(3) 7T H SDLtest] Ja P v vE £ “ S B 487 T BY“ i A7 G B A 000 A B Do 44K ot 23
TE R AR # T5 g SDL2. 1ib F SDL2main. lib (i & H a] DL S04 S ) R s Bt
7T E AR A 3-10 PR,

SDLtest1 EiR ? X

RE(Q): |FremE v| #aE: [wins2 v| | mmemso).. |

4 BHERENE [ Bt HIHERRIR SDLZ.Iib;SDL2main.lib;kemel32.lib,'user32.Iib;gdi32.lib;winspool.3]

5] BRERFEERIAE
VC++ BR BWRE

b C/Cr+ BEENAESRSE
e

= EHTEIIR
(DN SBRMEA DLL

e AR

st

5

ik

HARI IDL

Windows JTEUE

R

AR
BT
b ERTR
P XML SZRSARLER
P REAER
e 37 S
b BENERSE
P RS

BnARIR
IREERIIEREZEGSTHMIE. (B30 kernel32.lib]

[ m= || = RIA(A)

B 3-10 BEE VS 2015 I B K B in 4k 55

3. MK =B
T W E 5 T LA SDL_Init O pRZOR I X2 75 B AR anF

//chapter3/SDLtestl/SDLtestl. cpp
//SDLtest. cpp : & X ¥l 5 b H R ¥ B A F S
# include "stdafx. h"

# include < iostream >

# define SDL_MAIN HANDLED [T 7, W 24
# include < SDL. h >

int main() {
if (SDL_Init(SDL_INIT VIDEO) != 0)
std: :cout << "SDL_Init Error: " << SDL GetError() << std::endl;
return 1;
}
else{
std: :cout << "SDL_Init OK " << std::endl;

}
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SDL_Quit();
return 0;

}
T B XA H B4 (# define SDL.MAIN_HANDLED) , {5 ¥ & X A%, W 45
WAk OFf HZ i3] SDL. h Z /D) 452 E BT .

TC i M ) AR R4 5 main, iZ 47 5 76 R %L " int cdecl invoke main(void)" (?invoke main(@ (@ YAHXZ)
s M

X2 AR AE SDL B EBE BT T main, I mainO BECH 25 BT FIE .

int main(int argc, char ¥ argv[])

AN # define SDL_MAIN_HANDLED X 4~% 2 J5 » Bl mainO & %19 2 805 %
25 AN SRS

WIFITIBATIZ R T SR A 2 SDL2. dIl, & 3-11 frsn . #F SDL2-devel-2. 0. 12-
VC\1ib\x86 H 3% F i SDL2. dll & 5] SDLtestl. exe [d] H 5 F W& 3-12 frs ., B H 9%
BT IZRRIT A A W 3R7R e 8 2, an &l 3-13 iR .

SDLtest1.exe - Z&5E1E

‘g‘ BTFHERE SDL2.dIl, FToEBssiThB. EFsEsnssaa
4

LAl

B 3-11 Z{TH#%A 2 SDL2. dIl X4

allcodes > F5Codes > SDL2-devel-2.0.12-VC > lib > x86

~

~ &R En=r
2= 038
%@ spL2.lib SH— 10:04
%@ sbL2main.lib SHi— 10:04
8 spbL2test.lib SH#1—10:04

3-12 £ % SDL2. dll XX %
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) SDLtest1 -| @mem -] ® maing
1 =// SDLtestl.cpp : & N¥%EHlEMHEFHAH A
Y
3
4 s#include “stdafx.h”
5 ||#include “stdafx.h”
6 ||#include <{iostream>
7
8 | #define SDL_MAIN HANDLED
(9) #include <SDL.h> .C\WINDOWS\systemSZ\cmd exe
1
lé j{Ht main() continue .
13 if (SDL_Init (SDL_INIT VIDEO) != 0)
14 {
15 std::cout << “SDL_Init Error:
16 return 1;
17 }
18 else {
19 std::cout << “SDL_Init OK ” <<
20 }
21 SDL_Quit () ;
22 return 0;
23 ||}

3-13 SDL2 EEE BRI

3.3.3 Qt5.9 FEEHEESDL2 ALIFE

EHAMM QuRAN 5.9. 8. BLE SDL2 JF AL BMLBRINT .

(1) T # SDL2 #J mingw A , 444 2 SDL2-devel-2. 0. 12-mingw. tar. gz, %% 32 B 41k
A https://github. com/libsdl-org/SDL/releases/tag/release-2. 0. 12,

(2) #THF Qt Creator, #HH# Qt Console Application ZERI I H , Badi 45 F J7 i) Choose
FEAR ARl 3-14 PR .

(3) 7 Project Location T I iy ATl H 44 F8 (SDLQtDemol) FI A% , WA 3-15 fris .

(4) 1£ Kit Selection T [ % H' Desktop Qt 5. 9.8 MinGW 32bit, %R )5 884 T A«
— 7R AL WA 3-16 FR

FE: AL TRARAFRA G HBIFEMS . ARG HFEMHT L ERR G SDL2 & 6,4
4o MinGW 32 1% % % &4 5f i SDL2-devel-2. 0. 12-mingw. tar. gz, 7+ L& 47 iF & &+ & 32
ot 3h S4B E

(5) f# B SDL2-devel-2. 0. 12-mingw. tar. gz JFi B TEERFH F., K 3-17 Fis,
1686-w64-mingw32 Xt W [ /& 32 i 1 FF & FE . x86 _64-w64-mingw32 X N iY J& 64 7 A FF
K PE
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0 FEIRE X
B — i [FrasE -
E m wid Applicati Creates a project containing a
T t t ti
Application Qt Widgets Application single main.cpp file with a
Library stub implementation.
EftRE Qt Console Application Preselects a desktop Qt for

Non-Qt Project building the application if

Import Project Qt Quick Application - Empty || 2vailable.

praczii=S XENTFE: £0

Qt Quick Application - Scroll

: Qt Quick Application - Stack

E]ﬂ

Qt Quick Application - Swipe

314 FEQIEHAIHE

Qt Console Application

Project Locati
» Location roject Location

Build System This wizard creates a simple Qt-based console application
Kits
Summary

B [spLOtDeno1] |

Bl 843: [g4. 3. 1\__gsinghuabooks\allcodes \F5Codes \chapters|
L1 eAZiARIRERE

[F2w]| =# |

B 3-15 A QtIBE ZBMMERF

(6) it # Qt Wi H (SDLQtDemol) , T JF SDLQtDemol. pro it & 30, fn & 3-18 7=,
(M ER I
//chapter3/SDLQtDemol /SDLQtDemol . pro. txt

INCLUDEPATH += . ./../SDL2 — devel — 2. 0. 12 — mingw/i686 — w64 — mingw32/include/SDL2/
LIBS += —1L../../SDL2 —devel —2.0.12 — mingw/1686 — w64 — mingw32/1ib/ — 1SDL2 — 1SDL2main
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X
« Qt Console Application
. Kit Selection
Location
Build System The following kits can be used for project SDLQtDemol:
= Kits IT‘_,-'pe to filter kits by name...
Summary [m] select all kits
[J  Desktop Ot 5.9.8 ESVC2015 32bit #E -
[J  Desktop Qt 5.9.8 ESVC2015 64bit FIE v
Desktop Qt 5.9.8 NinG¥ 32bit #iE
wE

& 3-16 %+F MinGW 32 S RiIFEH

allcodes > F5Codes > SDL2-devel-2.0.12-mingw

= ) e
docs 2HH 9:47
| i686-w64-mingw32 | SHIR 9:47
test SHiFH 9:47
x86_64-w64-mingw32 EHih 9:47
@ BUGS.txt SHI= 9:39
@ COPYING.txt SH#i= 0:39
@ CREDITS. txt SHI= 9:39
@ INSTALL txt SHI13:10
[ Makefile SH— 1412
@ README.txt SHI= 9:39
@ README-SDL.txt S#i= 9:39
@ WhatsNew.txt SHi= 9:39

& 3-17 f#E SDL2-devel-2. 0. 12-mingw. tar. gz

B SDLQtDenol. pre
v ' SDLQtDemol 1QT -= gui

13 SDLQtDemo1.pro)
v & Sources
@ main.cpp

2

3 CONFIG += c++11 console

4 CONFIG -= app_bundle

5

# The following define makes your compiler emit warnings if you use
# any Qt feature that has been marked deprecated (the exact warnings
# depend on your compiler). Please consult the documentation of the
#
D

© o~ oL

deprecated API in order to know how to port your code away from it.
10 DEFINES += QT_DEPRECATED_WARNINGS
11
o 12| INCLUDEPATH += ../../SDL2-devel-2.0.12-mingw/i686-w64-mingw32/include/SDL2/

13|LIBS += -L../../SDL2-devel-2.0.12-mingw/i1686-w64-mingw32/1ib/ -1SDL2 -1SDL2main

B 3-18 &2 Qt W B & & X 4
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i B AR X LAY R AR B A, A 3-19 BTR

ffmpeg4.3.1 > _ gsinghuabooks > allcodes > |allcodes > F5Codes > chapter6 > SDLQtDemo1

~ ~

e BIR ~ B
ests TERHIM R KR @ moincpp
chapter2 ere SDLQtDemo1.pro
chapter3 j, SDLQtDemo1.pro.user
chapter4
chapter5
chapter6
opencv4 64

SDL2-devel-2.0.12-mingw
SDL2-devel-2.0.12-VC
clock_dial.jpg

& fyxylogo.png

& 3-19 SDL2 BytE 3 &2
(7) & main. cpp, {3 B3 JE R B IEAS , B i T .

//chapter3/SDLQtDemol /main. cpp

# include < iostream >

# define SDL_MAIN HANDLED //HI 5 %A .2, W) 25 45 45
# include < SDL. h >

int main() {
if (SDL_Init(SDL_INIT VIDEO) '= 0){
std: :cout << "SDL_Init Error: " << SDL_GetError() << std::endl;

return 1;

}

else{
std: :cout << "SDL_Init OK " << std::endl;

}
SDL_Quit();
return 0;

}

(8) HiF Iz ArizIt H A th B s iR 5 BT .

/.../F5Codes/chapter6/build — SDLQtDemol — Desktop Qt 5 9 8 MinGW 32 {ii — Debug/Debug/
SDLQtDemol. exe exited with code — 1073741515

XJE 2 SDLQtDemol. exe & ¥ iz 17 B # A #| SDL2. dll 2 & & # . % SDL2-
devel-2. 0. 12-mingw \ i686-w64-mingw32\ bin H 5% T # SDL2. dll x4 & il 3] chapter6\
build-SDLQtDemol-Desktop Qt 5 9 8 MinGW _32bit-Debug\debug H3E T . I ikt
A7 H &% SDL_Init OK, 4nE 3-20 s,
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- . e e

.
| D:\_qt598\Tools\QtCreator\bin\qtcreator_process_stub.exe = a X

SDL_Init OK 2

hap
731

F5C

vhap

Desktop_Qt_5_9_8_MinGW_32bit-Debug/debug/SDLQtDemol.exe exited with code ©

B 3-20 mINBELE FiE1T SDL2 I H

3.3.4 Linux F&#E#E SDL2 F X INE

EF AWM N Ubuntu 18. 04, 223 3 il & SDL2 A AL BRI F .
(1) ZEEEAREGIN , iy 2 A0°F

//chapter3/help — others. txt

sudo apt — get update && sudo apt — get — y install \
autoconf automake build — essential cmake \
git — core pkg— config texinfo wget yasm zliblg — dev

(2) 2% SDL2 FE( R AP, so BB . ST .

sudo apt — get install libsdl2 — 2.0 libsdl2 — dev libsdl2 — mixer — dev libsdl2 — image — dev
1ibsdl2 — ttf — dev libsdl2 — gfx — dev

) KBRS T,

sdl2 — config —— exec — prefix —— version — cflag

T B E R AR AL e ) SDL2 A Sk SO, R & RS s 17 55 ZEAO8 1) 2l &
FEHEIE (. so) s MTAE SEPRIF A ad B8 b BeAT Sk SO AT 1Y, Br LATR 22 [ C 4aist SDL2 Jf H e,

(4) F# I % SDL2 FE Ry I 5 SDL2-devel-2. 0. 12. tar. gz, HAK T 2 M4l 4 https://
github. com/libsdl-org/SDL/releases/tag/release-2. 0. 12,

(5) YiikIf2e%E SDL2. A F -

//chapter3/help — others. txt
# i T Z SC A, SR 5 E A SDL2 i e H 5%
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# L& configure [T 47 fir 2
sudo chmod + x configure
# M '# configure 1S %A 4
//chapter6/other — help. txt
. /configure —— enable — static —— enable — shared
= I
make
A
make install

(6) &F SDL2 BB ZRMY), a2 T .

//chapter3/help — others. txt

# 7£ /usr/local/lib F i & & & AL 11bSDL2. a

1s /usr/local/lib

# JF /usr/local/include | [ & F & &5 /£ /£ SDL2 3 {4
1s /usr/local/include

(7 Tit'® LD _LIBRARY PATH WA AW F .

export LD LIBRARY PATH = $ LD LIBRARY PATH:/usr/local/lib

3.3.5 SDL2 #H YUV #1353 14

SDL2 {4 0 %F % F E AL 45 % 1 (SDL_Window) . % i (SDL_Surface) | & & %% (SDL _
Renderer) .8 3 (SDL_Texture) MZ 4 (SDL_Event) 4, {fi [l SDL2 #4718 4L 1Y F A 1 72
mE 3-21 s, HAELBRNT .,

[ ST TR T TR AT SR TR TR TR TR, TR -

| BERE :

| FHE 1

PHLSDLARL | SDL_Init() | : SRHRAT ! !
| I

: | SDL_LoadBMP() | !

| I

Al | SDL_CreateWindow() [ | I

: | SDL SetRenderDrawColor() | |SDL_Create’I‘extureFromSurface()| :

I 1

: SDL_RenderCl :

Ol TE Yo | SDL_CreateRenderer() *— : | SDLiken*derClear() | | | enver ear() | :
I I

' [ SDL_RenderPresent) | [ SDL_RenderCopy0 | i

1 * v 1

I I

: 1 | SDL_PollEvent) | [ SDL_RenderPresent) | !

1 * 1

I I

. ! | SDL_PollEvent | !
FHBE YA | SDL_DestroyRenderer() [<—: 2 | :
| |

I I

L s cmoime v smniee e caaas S S S e S 1

?ﬁ@ﬁ@'[}| SDL_DestroyWindow() [

BHISILAS | SDL_Quit() |

B 3-21 SDL2ELFER API
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(D i #EsE O,

(2) BlgE e s,

() WBWEZEWIX,

(4) BRI NZ .

(5) TR IXNATE S Window # H I,

i SDL2 & it YUV R SC 58 4§ iR SDL_Renderer MY YL i F2E . M YUV
W SC A AN B B2 T e o T LG A 1 LA T SR F e it 5 40 B B SO R AT TR

1. SDL2 &/ YUV M3 X 8y 12

i SDL2 4% it YUV WA SCPF 14 o 8500 F A5 B8 A 56 APTARES an F .

//chapter3/SDLQtDemol/main. cpp

/ % SDL2 #%& i YUV WA SC 14, eR E0H 25 B

[ 45 1k SDL2 J ]

SDL_Init(): #J4f{k SDL2
SDL_CreateWindow() : ] % K (Window)
SDL_CreateRenderer( ) : %t T % K 61 & & Y& %% (Render)
SDL_CreateTexture() : £ 24 P ( Texture)

(998 A ¥ G B3040

SDL_UpdateTexture() : ¥ & 40 H i) £ 95
SDL_RenderCopy( ) : SC ¥ & il 45 15 Y 4%
SDL,_RenderPresent(): &/~
SDL_DestroyTexture(texture) ;

[ BTk 7 5 ]

SDL_DestroyTexture(texture) : 445 4 Ff
SDL_DestroyRenderer (render) : 44 5% Vi Yt %
SDL, DestroyWindow(win) : £4 5% M
SDL_Quit(): B SDL2 JZE
/

2. €M SDL2 FFE YUV #L3E M 22 I T R FI

SN AR BIRE P B LA B E 2 AR 2K, SDL_ Window # J2 i H SDL I #t
A R4S s SDL_Texture I T 88 YUV ¥4 . — 4~ SDL_Texture X i — i YUV %45
(AR YUV B 28 YUV420p) 5 SDL_Renderer A T4 SDL_Texture 8 % &
SDL_Window; SDL_Rect i T#iE SDL_Texture BRI E . I T RIHEEIWL, BF P E
T I 2R i, 28 & g_bpp AUFR 1T ASHIR R S RO ALK, BN 1 4> YUVA20P #% 20
PR R G 12 65 284k g_pixel_w I g_pixel _h ALY TE A =5 76 A 2 00 v $2 i g
XA (andel0_yuv420p_352x288. yuv) B 58 Fl i 43 51 4 352 1 288; X & g_screen_w Fll
g_screen_h X3 5F 5 19 98 F & TEA Z B b 9wl i A6 S 400 Fl 300, #2773 47 Hh AT LLJE o 4
W DA T AR S LR/ 2 g buffer YUVA20p J&—F W84, H T A1 1
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Wt YUVA20p B 050 B0 » 76 5% O A ) 5 B8 rh S 2898 ] SDL_Update Texture () B
P12 B 20 Hp A A AT B BT B 0 3 (SDL. Texture) H, refresh video SDL2 () pR 4L H
T 5 IR 3T L 2R 40 vhof 5 SDL_CreateThread O BRECAIEE T — S B B LR BRI A 1 BB
K48 A refresh_video SDL2O) pREL . [ 7€ B iHT IS 40ms., ARZHARIL T .

EE: AZEA R EIERRATAE chapterd/SDLQtDemol L 42, K A 4L T main2. cpp
XA,

//chapter3/SDLQtDemol /main2. cpp

# define SDL_MAIN_HANDLED [/ FEE AT e %, N £ 448, OF HLE i #] SDL. h 2 fif
# include < iostream >

# include < SDL. h >

# include < vector >

using namespace std;

/ /Wl =5
# define REFRESH EVENT (SDL_USEREVENT + 1)

int g thread exit = 0;

const int g _bpp = 12; //YUV420p, 1 142 5 B4 5K

const int g pixel w = 352,q pixel h = 288; //¥EAZE M YUVA20p FLIH (1 55 A
int g screen w = 400, g screen h = 300,

/71 TR AT o FH A 4R

unsigned char g buffer YUV420p[g pixel w * g pixel w * g bpp / 8];

/ /340 1 T AL A
int refresh video SDL2(void * opaque) {
while (g_thread exit == 0) {

SDL_Event event;
event. type = REFRESH EVENT;
SDL_PushEvent (&event) ;
SDL_Delay(40);

}

return 0;

}

int TestYUVPlayer001( ){
if(SDL_Init(SDL_INIT VIDEO)) {
printf( "Could not initialize SDL — % s\n", SDL GetError());
return —1;

}

SDL_Window * screen;

//SDL 2.0 Xf 2 I ) 3 HF

screen = SDL CreateWindow("SDL2 — YUVPlayer",
SDL_WINDOWPOS_UNDEFINED, SDL_WINDOWPOS UNDEFINED,
g_screen w, g_screen_h, SDL_WINDOW_OPENGL| SDL_WINDOW RESIZABLE);
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&

if (! screen) {
printf("SDL: could not create window — exiting: % s\n", SDL_GetError());

return —1;

}
/70T YL A
SDL_Renderer * sdlRenderer = SDL_CreateRenderer(screen, —1, 0);
/78S 4% 2 YOVA20p, FE Fil 55 352x288
SDL_Texture * sdlTexture =
SDL_CreateTexture(sdlRenderer, SDL. PIXELFORMAT IYUV,
SDL_TEXTUREACCESS STREAMING, g pixel w, g pixel h);

FILE % fpYUV420p = NULL; //FTFF YUV4A20p A3 SC A
fpYUV420p = fopen("./andel0 yuv420p 352x288.yuv", "rb+");

if (fpYUV420p == NULL){
printf("cannot open this file\n");
return - 1;

}

SDL_Rect sdlRect;

SDL, Thread * refresh thread = / /B0 R 7 2 A, T R B R R
SDL_CreateThread(refresh video SDL2,NULL, NULL) ;

SDL_Event event;

while(1){
SDL_WaitEvent(&event) ; & 35E 20
if(event. type == REFRESH EVENT){

fread(g_buffer_ YUV420p, 1,

g pixel w * g pixel h * g bpp / 8, fpYUV420p);
//H% 1T YOVA20p Y BHE B R B a8
SDL_UpdateTexture(sdlTexture, NULL, g_buffer YUV420p,g_pixel w);

/B E SCET I R
sdlRect. x 0,
sdlRect.y = 0;
sdlRect.w = g_screen w;

sdlRect.h = g_screen_h;
//Render: J& Yt =& it
SDL_RenderClear( sdlRenderer );
SDL_RenderCopy( sdlRenderer, sdlTexture, NULL, &sdlRect);
SDL_RenderPresent( sdlRenderer );
[/ R AN P T B AR IR, (K A 20 ST ) 4 R R il B
//SDL_Delay(40); //PRHR 40ms
//if (feof (£fpYUV420p) != 0 )break; //UIRBH|ISCHFE, W A ghiR 4G
}else if(event. type == SDI, WINDOWEVENT) {
//If Resize: DIHi B 5 U B 0K /)
SDL_GetWindowSize(screen, &g screen w, &g screen h);
}else if (event. type == SDL_QUIT){ //iE HFE M
break; /70 55 P 44, ISR A B
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g thread exit = 1; [/ BRI AEIR, WK R AR R B 1

/1 RE T BT IR

if (sdlTexture) {
SDI,_DestroyTexture(sdlTexture) ;
sdlTexture = nullptr,;

}

if (sdlRenderer) {
SDL_DestroyRenderer(sdlRenderer) ;
sdlRenderer = nullptr;

}

if (screen) {
SDL_DestroyWindow(screen) ;
screen = nullptr;

}

if (fpYUV420p) {
fclose(£fpYUV420p) ;
fpYUV420p = nullptr;

}

SDL_Quit();

return 0;

}

PRI B T IZFRE ¥ andel0_yuva20p_352x288.
yuv X A 0 S 2 ) B build-SDLQtDemol-
Desktop Qt 5 9 8 MinGW _32bit-Debug H®& T,
AT DA i 4 5 e AR B RN S RO B 3-22 s

3. SDL2 & & il # 41 )

S SDL2 B 5 F 5 15 Qe Lt =2 )5 » 38 i i i
T B AL s m] A Sy — AR s i 1. e iR
i, 3 3 while #§ ¥ #4047 SDL _ RenderPresent
(renderer) it A] LL-A W02 Wil 45 ik 1 o {H 34 J2 75 25—
A WRBHLR . e — SR, g B SPL2RAYUVe B
PHAT — > BRI 28O0 5 A 2 S S0 94 FRT Ay g 0 268 R Ak 39 6% 5040 O T A 1 1] S AN
SERY L I A 7 — N5 3 A SDL_RenderPresent (renderer) 234 AT 18 i F= A iR
Bk Bl B A% 00 o BRI T 5 L — A R E AL TR 4 A0 A8 9 A — A [ A IR, 3l
2o SRR 00 5 ZCHEAT 0 TR R A L, AR A E R A5 Ry (SDL_WaitEvent) S5, 1) A il
R FEAE — Bt ] )5 & 3% (SDL_PushEvent) i [f kil 87 55 24 . 32 22 78 Ui 21 ) 1 k) 5 =5 14 5 2
A 1] AT A A

I T B £ 5 B0 R 7 — 4~ REFRESH_EVENT 4%, 285 14 FH SDL_PushEvent O b
oW R Ak ok ARSI F

B SDL2-YUVPlayer - O X
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//chapter3/help — others. txt
# define REFRESH EVENT (SDL,_USEREVENT + 1)
int g thread exit = 0;
int refresh video SDL2(void * opaque){
while (g_thread exit == 0) {
SDL_Event event;
event. type = REFRESH EVENT;
SDL_PushEvent(&event) ;
SDL_Delay(40);
}
return 0;

}

P eR U PR 2 A S 5 — W0 0 S S 36 0 TR SR = it R e £ S LA A R R R R
TG s 53— R AE W ] — A E I PRIE H O E DR E M E AR, B EE X
R AR AT

# define REFRESH EVENT (SDL_USEREVENT + 1) / /3 3K i T R H = A

SDL_USEREVENT & H & KR SDL H4  A| TRGEHE M. TP A E X,
XEBIEEXFET)EET] ., %% )5 M SDL_PushEvent () R 30 25 4 & 2% H ok, (RS
Wmr .

SDL_PushEvent(&event) ; / /% 3% 1 T Rl S 2 44

SDL_PushEventOJ& SDL2. 0 Z J5 5| A ¥ B %L, % oK B RE 98 85 =F 7F it A SDL2 1 =
BAF e, 2 T DS BA A H Bl B B B S % R BRI SR IBORE B R . e SR T
TE R HTERAE b AT B 22 B2 AN Wiy b 5l 87 = 40 s 31 SDL2 #9544 BA S L 7F = 4 78 v 32 B
SDL2 Ay =4 BA B 5L A9 4, 4 2 303 42002 Il o7 = 127 B gl A R I 48 4

T (mainO BREO B T2 TAEZ 5 S IGLr A i AR A8 i, (65 SDL2 BB H .
V5 Gt S S R 5 1E N — > KAE BA , [a) I 32 B 17 BA B B %) 47, 4 2R o 8 474 D)
AT Y b OC TAE 2R A7 00 T . S R A A2 o X, g R T % B S AR S DA AR SC A
B — T, 33X — T 4 A7 B 2% o X PSS 28 T G A ST G o XS % o DX /N N 32 R SC A
(18 T /N SR A ] 1Y 3 0 R R 3 4 T TSR0 T A S 28 A % i /D i DA 24
TR YUV #6209 B8 % /DN 1) a7 A 58 461 b A4 SC A A% X YU VA20p., 96 Fl s
N 352X 288, FEAE I H: SR AE AN Wy M 5 B R BA A LA S R R — A S,
A7 W, AR 40 2 S A 1 288 B R IBOAS ) B R o 22 A0 38 5 S Il iy T ) = A J s R R AT R K
T T e i) R A AR AN

//chapter3/help — others. txt
AT
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SDL,_WaitEvent(&event); [/ EA

if(event. type == REFRESH EVENT) {
fread(g buffer YUV420p,1,g pixel w* g pixel hx g bpp/8, fpYUV420p);
/7% 1 Wi YOV420p (5504 BE BT ) 20 3
SDL,_UpdateTexture( sdlTexture, NULL,g buffer YUV420p,g pixel w);

//3E G =B h

SDL._RenderClear( sdlRenderer );

SDL_RenderCopy( sdlRenderer, sdlTexture, NULL, &sdlRect);

SDL_RenderPresent( sdlRenderer );

if (feof (£pYUV420p) != 0 )break;  //UWISRiBH| TR, W H 30 H 1§ 3
}else if(event. type == SDL_WINDOWEVENT) {

/B SCET I RN

SDL_GetWindowSize(screen, &g_screen w, &g _screen_h);
}else if(event. type == SDL_QUIT) {

break;

3.3.6 {# M FFmpeg+SDL2 i EUA R 15 sk FHiE &

i FFmpeg AT LLAT FFAS Hb 85 A% S IF 9 PA 132 BOAH A5 ot 5 5, 98 )5 AT AR A SDL2 X 4
AT HE AT Y . FTIF Qt Creator, Bl i — 5 F Widget 19 Qt Widgets Application i H (3
H & # 5 FFmpegSDL2QtMonitor) , {1 & 3-23 fis.,

7 New File or Project X
FEIFE— MR Al -
TRE (1 Qt Widgets Application SR SHt S, Aa—4ETF
Application B Qt Console Application QiR EEE -
Library < Qt Quick Application . 5
EttmE < Qt Quick Controls 2 Application ;g%:’ﬁﬂﬁﬁﬂﬂm%@iﬁﬁﬁ?‘éﬁé
Non-Qt Project <d Qt Quick Controls Application .
Import Project W Qt Canvas 3D Application xEOFa: KE
prg == <1 Qt Labs Controls Application
C++
Modeling
Qt
GLSL
General
Java
Python

B 3-23 37 Qt B Widgets T B
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Wt widget. ui F i SO, B o QVerticalLayout #4745 J&y » 88 J5 14 9% At i b #i
B, —/~ QLabel FIP > QPushButton CEAT1HI A5 4 Stop Camera Fil Start Camera) , 41l
Kl 3-24 FiR,

% =
- 8 Widget Quidget
& vertical Layout label_VideoCamera © Quabel

A 1)) Horizontal Layout pushButton_OpenCamera & QPushButton
Wl & Grid Layout pushButton_stop & QPushButton

# Form Layout
&2 Spacers
B4 Horizontal Spacer

ToxtLabel =
- Vidget : QVidget
L33 L3
focuspolicy  NoFocus
nu... DefaultContextMenu
s O
e Widget

layoutRightM... 11
layoutBottom... 11
layoutSpacing 7
layoutStretch 0,00

B 3-24 %1t widget. vi R HE

Fi i QPushButton 401, 7£ 58 H 19 256 0 d 3% 5 5 21 4, 43531 S 31X P QPushButton
FEEL TN clicked O F pR%L, 4Nl 3-25 s,

Stop Camera

f
BEIREFR. ..
27 »
BETERR...
BEE R A"

KNRE ¥
Layout Alignment

sl i

gap

Start Camera

v

- - =
B =5 B L}

[ #REEEB)

0 #EEmEE)

Je BmYID Ctrl+X

B 3-25 3 QPushButton 7 018 & %1

1. #3E—1 3 QtFFmpegCamera F T £ {E FFmpeg

B — A QtFFmpegCamera [ T44E FFmpeg, 4 T Wi Qt BI{5 SR HLH iz 2k
MYAC BB A QObject, A T MM A, 7 Z A8 — 4 Play O 1 SetStopped () £ 24 Ll 5
R, I BB AVPicture. AVFormatContext, AVCodecContext, AVFrame., SwsContext
Fl AVPacket 552 AU (G FAAT B3 PR AL . X289k SCMF R qtffmpegcamera. h, AAAS AT .

//chapter3/FFmpegSDL2QtMonitor/qtffmpegcamera. h

# ifndef QTFFMPEGCAMERA H
# define QTFFMPEGCAMERA H
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[/ FMLL T WA, & W 4n A aeidE ik, b T 4 C Fl Co9 A
# ifndef INT64 C

# define INT64 C

# define UINT64 C

# endif

//5| A FEmpeg I SDL2 f 3k 3C 14

# include < iostream >

extern "C"

{

# include < libavcodec/avcodec. h>

# include < libavformat/avformat. h>
# include < libswscale/swscale. h>

# include < libavdevice/avdevice. h>
# include < libavfilter/avfilter. h>
# include < libavutil/imgutils. h>

# include < SDL. h >

# include < SDL,_main. h>

¥

# undef main

using namespace std;

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

class QtFFmpegCamera : public QObject
{
Q_OBJECT
public:
explicit QtFFmpegCamera(QObject * parent = nullptr);

void Play();

int GetVideoWidth() const { return this — > videoWidth; }

int GetVideoHeight() const {return this — > videoHeight; }

int GetVideoStreamIndex() const { return this — > videoStreamIndex; }
QString GetVideoURL() const {return this —> videoURL; }

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

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

private:
AVPicture pAVPicture;
AVFormatContext % pAVFormatCtx;
AVCodecContext * pAVCodecContext;
AVFrame * pAVFrame;
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SwsContext * pSwsContext; / /45 YUYV422 %545 YUVA20p
SwsContext * pSwsContext2; / /¥ YUV420p %% 4 /) RGB888 (RGB24)
AVPacket pAVPacket;

QMutex nutex;
int videoWidth;
int videoHeight;
int videoStreamIndex;
QString videoURL;
int stopped;
signals:

void GetImage(const QImage &image) ;

public slots:
¥

# endif //QTFFMPEGCAMERA H

TEZ ISR H) i R 2L QtFFmpegCamera: : QtFFmpegCamera(QObject * parent) H1 X i
AR BT R AL AR AE

//chapter3/FFmpegSDL2QtMonitor/qtffmpegcamera. cpp
QtFFmpegCamera: : QtFFmpegCamera(Q0bject * parent) : QObject(parent)
{

stopped = 0;

pAVFormatCtx = NULL;

pAVCodecContext = NULL;

pSwsContext = NULL;

pSwsContext2 = NULL,

pAVFrame = NULL;

TEiZ 25 1Y % 5 PR B0 QtFFmpegCamera: : Play () W 7 45 1t FFmpeg fl SDL2, {fi
FFmpeg FT 77 4% #5545 3k FF406 P 1352 OO0 A0 it 55 48 L 9% J5 8 SDL2 R 47 iE Je AR N F .

//chapter3/FFmpegSDL2QtMonitor/qtffmpegcamera. cpp
void QtFFmpegCamera: :Play( ) {
avformat_network_init(); / /91 154k FFmpeg [ X 25 J27

pAVFormatCtx = avformat alloc context(); //ZrFc#g=4k b F L%
pAVFormatCtx — > probesize = 10000 * 1024;
pAVFormatCtx — > duration = 10 * AV_TIME BASE;

/11, FT A A% Sk
OpenLocalCamera(pAVFormatCtx, true);
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av_dump format(pAVFormatCtx, 0, NULL, 0);

/72 FERAARAF B
if (avformat find stream info(pAVFormatCtx, NULL) < 0)
{
printf("Couldn't find stream information.\n");
return ;

[ /FT FF R LA AR R A 3, 15 A A0 R IA 2R |
int videoindex = -—1;
for (int 1 = 0; i < pAVFormatCtx —>nb streams; it+)

{

if (pAVFormatCtx — > streams[i] — > codecpar — > codec_type == AVMEDIA TYPE VIDEQ)
{

videoStreamIndex = videoindex = i;

//break;

}
/7N B A AR BN AR F 5|, W5 BH B A A A I
if (videoindex == -1) {
printf("Didn't find a video stream.\n");
return ;

//3. AT I fRtsds
//AVCodecContext A fffith I 3C 4% ¥4 44
//avcodec_alloc context3 Ay fif it 43 it bR 4
//avcodec_parameters to context Jy 5 KUk = 55 i
//avcodec find decoder(codec ID) FH F £ & fit 15 %%
//avcodec_open2 T ¥] FT fi# it %
[/ 5y BE AR5 2% R 3¢
pAVCodecContext = avcodec alloc context3(NULL);
/13K B RS A B SCfE B
if (avcodec parameters to context(pAVCodecContext, pAVFormatCtx —> streams[videoindex] —
> codecpar) < 0)
{
cout << "Copy stream failed!" << endl;
return ;
}
/125 R f# 5 % / /codec_id = 13
//AV_CODEC_ID RAWVIDEO: 13
//AV_CODEC_ID H264: 27
printf("codec_id= % d\n", pAVCodecContext — > codec id);
AVCodec * pCodec = avcodec find decoder(pAVCodecContext — > codec id);
if (pCodec == NULL) {
printf("Codec not found. \n");
return ;
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/1T f s 2
if (avcodec_open2 (pAVCodecContext, pCodec, NULL) < 0)
{

printf("Could not open codec.\n");

return ;

/74, ¥ EE

//(1)sdl: yuyvd22 ——— > yuv420p: SDL2 Vi Y& 75 T {di F YUV420p #% =

//(2)0t : yuvd20p ——— > rgb24 : Ot I& Je ¥ % fii Fl RGB24 #% 2

173G B AT 3 57 LULE T s 15 S 4

pSwsContext = sws_getContext(

pAVCodecContext — > width, pAVCodecContext — > height, pAVCodecContext — > pix

fmt, pAVCodecContext — > width, pAVCodecContext — > height, AV PIX FMT YUV420P, SWS BICUBIC,
NULL, NULL, NULL);

pSwsContext2 = sws getContext(
pAVCodecContext — > width, pAVCodecContext — > height, AV _PIX FMT YUV420P,
pAVCodecContext — > width, pAVCodecContext — > height, AV_PIX FMT_RGB24, SWS_BICUBIC, NULL,
NULL, NULL);

if (NULL == pSwsContext) {
cout << "Get swscale context failed!" << endl;

return ;

/13 BRI A 43 538 K /)N

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

videoHeight = pAVCodecContext — > height; [ /R =

avpicture alloc(&pAVPicture, AV _PIX FMT RGB24, videoWidth, videoHeight);

/1 VARSI 3K B 53 Bk 23R 23 B A A

//5. SDL2.0: %)tk 4k SDL2 f{) [

if (SDL_Init(SDL_INIT VIDEO ‘ SDL_INIT AUDIO | SDL_INIT TIMER))
printf("Could not initialize SDL — % s\n", SDL GetError());
return;

}

//SDL2 W Z % H 32 4¢

int screen w = pAVCodecContext — > width;

int screen h = pAVCodecContext — > height;

SDL_Window * screen = SDL_CreateWindow (" FFmpegPlayer", SDL_WINDOWPOS UNDEFINED, SDL

WINDOWPOS UNDEFINED, screen w, screen h, SDL._WINDOW OPENGL) ;

if (!screen){

printf("SDL: could not create window — exiting: % s\n", SDL GetError());

return ;
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/182 Y B

SDL_Renderer * sdlRenderer = SDL_CreateRenderer(screen, —1, 0);

/78 8

//IYUV: Y + U + V (3 planes) :3 ™ FH

//YV12: Y + V + U (3 planes):3 4~Fa

SDL_Texture * sdlTexture = SDL CreateTexture (sdlRenderer, SDL PIXELFORMAT IYUV, SDL
TEXTUREACCESS STREAMING, pAVCodecContext — > width, pAVCodecContext — > height);

SDL_Rect sdlRect;
sdlRect.x = 0;

sdlRect.y = O,
sdlRect.w = screen w;
sdlRect.h = screen_h;

/7B TE YLl B 4 2 - thread. sdl
SDL_Thread * video tid = SDL CreateThread(sfp refresh thread, NULL, NULL);

//6. fii il FFupeg fi# 2 3 I A i

AVPacket * packet = (AVPacket * )av_malloc(sizeof(AVPacket));

AVFrame % pFrame = av_frame alloc();

AVFrame * pFrameYUV420p = av_frame alloc();
uint8 t * out buffer = (uint8 t * )av malloc(av_image get buffer size(
AV_PIX FMT YUV420p, pAVCodecContext — > width, pAVCodecContext — > height, 1));

av_image fill arrays( pFrameYUV420p — > data, pFrameYUV420p — > linesize, out buffer, AV PIX
FMT YUV420P, pAVCodecContext — > width, AVCodecContext —> height, 1);

/[ — T — gt b 352 A AR - 2 (A0 2
SDL_Event event;

for (;;) {
if(this — > stopped) { /R 2 7 T A 1k
thread exit = 1;
break;

1
/155 R e Wait
SDL_WaitEvent(&event);
if (event. type == SFM REFRESH EVENT) {
/] ===mmmmmn BRI ===
if (av_read frame(pAVFormatCtx, packet) >= 0) //fi#t %
{
if (packet — > stream index == videoindex) {
//f#AfS . YUYV422 ——— > YUV420p
decode(pAVCodecContext, packet, pFrame, pFrameYUV420p, pSwsContext);

//¥& R e . YUV420p —— > RGB24

mutex. lock() ;
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sws_scale(pSwsContext2,
(const uint8_ t * const % )pFrameYUV420p — > data,
pFrameYUV420p — > linesize,
0, videoHeight,
pAVPicture. data,
pAVPicture. linesize);
//Qt K% AR B — ot BR AR 5 - T 21 1 P9 AT A A A2 ot A 3 L AL il
//QImage image(pAVPicture. data[ 0], videoWidth, videoHeight, QImage: : Format
RGB888) ;
//enit GetImage(image);
mutex. unlock();

//SDL2 : J5 YL JHL A5 i
SDL _ UpdateTexture ( sdlTexture, NULL, pFrameYUV420p — > data[O0],
pFrameYUV420p — > linesize[0]);
SDL_RenderClear(sdlRenderer) ;
SDL_RenderCopy(sdlRenderer, sdlTexture, &sdlRect, &sdlRect);
SDL_RenderCopy(sdlRenderer, sdlTexture, NULL, NULL);
SDL_RenderPresent(sdlRenderer) ;
}

av_packet unref (packet);

}

else {
/1B R

thread exit = 1;

}
else if (event. type == SDL KEYDOWN) {

gDebug() << "keywdown";

/1%

if (event. key. keysym. sym == SDLK SPACE)
thread pause = !thread pause;

else if (event. key. keysym. sym == SDLK ESCAPE) {
thread exit = 1;
gDebug( ) << SDLK_ESCAPE;

1

else if (event. type == SDL QUIT) {
thread exit = 1;

}

else if (event. type == SFM BREAK EVENT) {
break;

sws_freeContext (pSwsContext) ;
SDL_Quit();
av_frame_free(&pFrameYUV420p) ;
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av_frame free(&pFrame);
avcodec_close(pAVCodecContext) ;
avformat close input(&pAVFormatCtx);

TE qtffmpegcamera. cpp XA —4~ OpenLocalCameraO) & 2% R %L, & 1T 8 =2 8 H
FFmpeg K FTH A M 845 3k AR5 28 F A, v LI 2 Windows 1 Linux &, {Hi&# K S
Boms A X, %R A 8 AR AT

//chapter3/FFmpegSDL2QtMonitor/qtffmpegcamera. cpp
[ R KKK KKK KKK KKK KKK KKK KKK K

* FTIFA M BBk

KAXKXXXXXXX XXX XXX XXX XXX /

static int OpenLocalCamera(AVFormatContext * pFormatCtx, bool isUseDshow = false)

{

avdevice register all(); //F W Libavdevice J&E
4 ifdef WIN32
if (isUseDshow) { //ffi Ff| DShow Jy 04T FF 4515 sk

AVInputFormat * ifmt = av_find input format("dshow");

/0% AR 4% 1 44 B

//if (avformat open input(&pFormatCtx, "video = Lenovo FasyCamera", ifmt, NULL) != 0)
if (avformat open input(&pFormatCtx, "video = HP TrueVision HD Camera", ifmt, NULL) !=

printf("Couldn't open input stream. ( JG¥%FT 55 A% ) \n") ;
return —1;

}
else {//f#i H VEW J7 24T FF 545 %
AVInputFormat * ifmt = av find input format("vfwcap");
if (avformat open input(&pFormatCtx, "0", ifmt, NULL) != 0) {
printf("Couldn't open input stream. ( JC¥:F] 55 A% ) \n") ;
return —1;

}
# endif
//Linux ¥ &
# ifdef linux
AVInputFormat * ifmt = av_find input_ format("video4linux2");
if (avformat open input(&pFormatCtx, "/dev/video0", ifmt, NULL) != 0) {
printf("Couldn't open input stream. ( JC¥: T 45 A ) \n") ;
return —1;

# endif

return 0,
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2. £ Windows F 4 T aviormat_open_input( & pFormatCtx, "video=HP TrueVision
HD Camera", ifmt, NULL) &4k P 65 530 F S5 8 A ik Kby 1848 K 4 R, Pl £ F X
B 09184k £ 4R 5 HP TrueVision HD Camera,

TE qtffmpegcamera. cpp XA —4 sfp_refresh_thread O # &R E, BRI EERE TF
TANEE SDL kil 357 =5 14 , A b SR S R 35 00000t , 1855 4n

//chapter3/FFmpegSDL2QtMonitor/qtffmpegcamera. cpp
//Refresh Event

# define SFM_REFRESH EVENT (SDL_USEREVENT + 1)

# define SFM BREAK EVENT (SDL_USEREVENT + 2)

static int thread exit = 0

’
static int thread pause = 0;

static int sfp refresh thread(void * opaque)
{

thread exit = 0;

thread pause = 0;

while (!thread exit){
if (!thread pause) { /1H Wi 7 B 5
//F T 6% SDL kill 7 = 14
SDL_Event event,
event. type = SFM REFRESH EVENT,
SDL_PushEvent (&event) ;

}
SDL_Delay(5);

}

thread exit = 0;

thread pause = 0;
//Break: B i FH 4

SDL_Event event;

event. type = SFM BREAK EVENT;
SDL_PushEvent (&event) ;

return 0,

2. i 14 Qt BIZ R KH A FFmpeg

PRI Ay 152 BCHH AT i 5 A ] while 7B 2R, WAL I By Start Camera #2041 2 J5 » 40 2R H 4%
A while &35, 5t 25 2 B A R BE , B UG 2 TF I8 — 200 57 04 42 72 oF Y V5 AS T L 1552 BSORR At
Wit I A B L SR K R R 1 YUV il 3% 45 SDL2 #Ef7iE 4. v LAEH Qt 1 QThread
B FIE S ¥ S L AW (I
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//chapter3/FFmpegSDL2QtMonitor/qtcamerathread. h
# ifndef QTCAMERATHREAD H
# define QTCAMERATHREAD H

# include < QThread >
# include "gtffmpegcamera. h"

class QtCameraThread : public QThread{
0 OBJECT
public:
explicit QtCameraThread(QObject * parent = nullptr);
void run();
void setffmpeg(QtFFmpegCamera * f){ffmpeg= f;}

private:
QtFFmpegCamera * ffmpeg;

signals:

public slots:
b

# endif //QTCAMERATHREAD H

QtCameraThread 2K F 2 E QThread . TEIZIEHTH — 4~ QtFFmpegCamera 25 ) FA
A AR, AT #E FFmpeg . AF R EES QThread B runO R AL RIBT .

//chapter3/FFmpegSDL2QtMonitor/qtcamerathread. cpp

# include "gtcamerathread. h"

QtCameraThread: : QtCameraThread(QObject * parent) :
QThread(parent) {

}

void QtCameraThread: :run() {
ffmpeg — > Play() ;
}

HIE AT DL 75 run O fE R 80H £ 2] QuFFmpegCamera 281 Play O o6 &L, JE 4T IF A
M AEAR K o R 5 16 20 132 O A i O 8 ok SDL2 A7 4L

3. BE Qt WA EKRAFEIIE LTSGR L

TF Start Camera #Z4H 19 Widget: :on_pushButton OpenCamera_clicked O) 1 p& % H
JA AL R AT ACAS IR

//chapter3/FFmpegSDL2QtMonitor/qtcanerathread. cpp

void Widget : :on_pushButton OpenCamera_clicked(){

gDebug( ) << "clicked\n";
/SR AR S
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ui— > pushButton stop — > setEnabled(true);
ui — > pushButton OpenCamera — > setEnabled(false);
objFmpg. SetStopped(0) ;
//objFupg. Play() ; //¥E 5 : A% H H2 8 ] FFupeg #2251 Play() bR &K, 75 M 25 5 SO i 5T
/83 LR T K IT IR FFmpeg 328 1Y Play() 4K
QtCameraThread * rtsp = new QtCameraThread(this);
rtsp — > setffmpeg(&objFmpg) ;
rtsp — > start();
}

1 Stop Camera &4 1) Widget: :on_pushButton_stop_clicked O #8 bR %5 7 16 24 35 HOK
ABPAT AR AN .

//chapter3/FFmpegSDL2QtMonitor/qtcamerathread. cpp
void Widget: :on pushButton stop clicked(){

objFmpg. SetStopped(1); /¥ 3 IR S 3 &l Stopped R Af
/716 SO L R S

ui— > pushButton stop — > setEnabled(false );
ui— > pushButton OpenCamera — > setEnabled( true);

G I B AT IERE T R I SDL2 i YL iy 2x 58— Bl 4 17 11, A 18] 3-26 Firi .

B FFrmpegpPlayer - X | @3 widget O

TextLabel

‘ Stop Canera

3-26 SDL2 EHAIEO

4. %% SDL2 3 H & O# N\ Qt B QLabel H1

ALK SDL2 #0957 I A Qt 9 QLabel H1, 45 SDL_CreateWindow () bR 4 25 # Jy
SDL_CreateWindowFrom O pRZLRIA] ,fCHB N .

//chapter3/FFmpegSDL2QtMonitor/qtcamerathread. cpp

//SDL_Window % screen = SDL_CreateWindow ( " FFmpegPlayer", SDL_WINDOWPOS UNDEFINED, SDL _
WINDOWPOS UNDEFINED, screen w, screen h, SDL WINDOW_ OPENGL) ;

/ /%% SDL2 % Him A Ot 7% H i J7 ¥k

SDL,_Window ¥ screen = SDL CreateWindowFrom( m MainWidget );
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HOF I T2 7. SDL2 & H 2 &8k A Qt 1Y QLabel 5% . fn & 3-27
fiis.

| M7 widget — O X |

Stop Camera

Start Camera

B 3-27 ¥ SDL2 MHMBEOHKAN QtEHOR

3.4 FFmpeg+Qt iEEH B R AT 5k

7' 5 (Signal & SlovJ& Qt ZifE Ay HLAl . 12 QUi — KREIH . WA TS 5H
O g AR AL L 75 Qu v A B LT 4% A4S 2 A 9 5 B AR A I 2 A8 A5 TE I BRI R B, R TR R
QU HEZSI LU ZEILH 2 — . PRl (s = il Sebroml 2 M H B0, A HMELEZ)E,
Pl A I 2 [ St T — T e S K R — A5 5 (SignaD . PLX F5 R HHE S
AT . WA R X AE T BRI AT DA 3% 4% (Connect) pRECREAH 2240 BR A9 {5
SHA S B — R A (SloO 85 , DL R AL BEX A5 5. a2 3, 2415 5 & i, g%
RO R KOz A Sh BT . (RS SREPLEDE Qe GUT 4 9 2& At 68 1145 5 5 M B AT 1A
P75 5y HUHs 15 55 e I AR S BB AR oK

3.4.1 S

155 (Signal) i /& 765 22 15 B0 T B & S 09 F 0, 6 4n F & 204 £ (PushButton) £z WL
(15 5 B BUbR o B & 9 clicked OfF 55 1 — 41 A T 4181 3% (ComboBox) 5 # UL 1)
5 R PEAY ) R IUZ AL & Y CurrentIndexChanged OfF 5. GUI R ¥ & it 1) £ N
Z S X LT L A AR O AE S A B T G A A BT & SR A A B 2 i
AL BEX A5 S vT LA T o A5 50— ARk 19 B 5% R B0 B L 3R IR Y 2878 Dy void s B
B AS g8 it 2 LB, (55 W20 signals JC 87 B, 5 1] J& P 8 protected , H i3 i
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emit KM T CRIET) o HHEAE S X P s A & &2 1 N EOIR S & A U I,
BT AR R E SR AE S I MR AE R A I XA T H—
WA S I 5 R SR R WS 2 IAT L AR — A TR B eR O T — B . (R S R HILER] o2
AL TARM GUL A3 . HA 1 B A B i 8] DLJS %5 o6 8 Cemit) A [0, Qi 2R A7
TE 22455 BEAF 5 A SCIR W) 25 53X 155 B A 0 I, 3ok S8 MipE 2 — A 45— A Mg AT (H 3R
AT BT 4 25 2 REHL Y L AN BE D Mo i %E WA Se AT SRS Ja SRAT . 45 5 9 7 R 7 Sk S
HEATHY . QU Y signals SCHETHI T8 I BEA T 55 A I, BES B AT A 0T A 2 fE 5, M
T

signals:
void mycustomsignals();

signals J& QT W RE T, MAE C/Cr+ KB, 550 LIE R B 5 %A & Hk
FE L IF BAF 5 1R B 2R B E void, M EFR B MF S R 2 F HFEE . 5 H MOC
H 8 7= A AN RZTE. cpp SCFH SR B,

3.4.2 1&

1 (Slot) 52 X5 5 Wi LY ek 5, BRAE L2 — > R 8, 5 — MRy C++ iR B0 — ARy, 1T
PLE A AR AT %8 43 (public. private 8% protected) , A UL B A {F 0] 25, th 7] DL ok 35
Mo FERECS — MR BN A S A T R BT LS — N5 S ORI AR S B R S, G
(R pR R A BT . UL RE 8 R ] Oy R eR B, A Y B R A Sk SR b B3R AT YL AR
WF

public slots:
void setValue(int value);

HA QObject BIT-2R A4 6E A € UMY, & SURE B9 26 i T 1E 26 75 W I B O 46 AR 1 Q
OBJECT . 26/ WM 5 240 slots B Al 5 B b BE B 15 5 16 sRBUE 44 b 0T — 2L

3.4.3 E55EKxEL

55 5 CEOE H QODbject : :connectO) MRASEHL Y, HARTS I F .

//chapter3/qt — help — apis. txt

//Q0bject: : connect (sender, SIGNAL(signal()), receiver, SLOT(slot()));

bool QObject: :connect ( const QObject * sender, const char * signal,
const QObject * receiver, const char * method,
Qt: :ConnectionType type = Qt::AutoConnection );

connect) B EZE QObject KA — NEFS AL, T QObject JEFTA Qt 2nyIL, fE5L
B 1 FH B AT DL 22008 1 1 A R E AT BT AT L B3 M I I IE L,
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connect(sender, SIGNAL(signal()), receiver, SLOT(slot()));

Horp sender B & SHE SR LB LK, signal O A5 S &P, 59 7 LB R 5K 09 65,
TEBRTES A S BN L FHEIE SR, receiver JEHIAE S BN L& K. slot O S 4l 55
B AR T 2l 45 S A SR TR AR W 2 8. SIGNAL F1 SLOT & Qt W%, 0T
T WHE 5 A OB BT S B AR AR . — BT s 4

QObject: :connect(btnClose, SIGNAL(clicked()), Widget, SLOT(close()));

AT A 7R F R 244 btnClose 4% 4119 clicked O 155 15 1 1 (Widget) iU Al B 2K close O
FHOCHS, 24t btnClose #4H (B E ) Close 2 4) W, wt 2 47 Widget fJ close () 18

MG SRW A W EE Ak S R FF ST, AT LU disconnect PR BT K W OF % 42 AR
LU

bool QObject: :disconnect (const QObject * sender, const char * signal,
const QObject * receiver, const char * method);

disconnectO) bR £ H] T Wr JF & It & Hh (45 5 5 42 003 v 0 Rl oR B 2 TA) Y DG BE ., 7
disconnectO R &L 0 7T LA FIAE— AN BB AT, 43 0 R AT ATAE 5 AT AW 2 3o 4
(AT AT Al oK K, (B2 & 5 sender ANBE 0, HAD 3 SR AT LASE T 0, BAF 3 Ml
i ZAdH disconnect O BRELBTIF (5 5 S5 % SCHK .

(1) WrIF 5 HEAS X GAH R AT X 4 A AN T -

disconnect(sender, 0, 0, 0);
sender — > disconnect( ) ;

(2) Wit 5 544 % A5 5 AT QBB L AURS AR

disconnect(sender, SIGNAL(mySignal()), 0, 0);
sender — > disconnect (SIGNAL(mySignal()));

(3) W IT A% 2 22 ) ) SGHK AR AN T

disconnect(sender, 0, receiver, 0);
sender — > disconnect(receiver) ;

3.4.4 ES5E0FEEM

Qt A MG 5 S5l (Signal/Slot) BLiil B A% 55 A9 71 1 586 ZUHL 6 (callback) #E 47 X 42 2 [a]
(I3 . YRR SR R AT X R S 38— M E 55 (Signal) , 1M A8 (Slot) ]2 — A bR 52 i
FMEFRSHHETMAGRENNE. (F5 582 R EE 3 QObject 1Y # A Jr ik
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connect O PREEE . (5 S AEALTE AT i % A& ), B 2 mr DUAE M B8 5 05 — A5 s
H TG B AS BRUE N — X — IR — A (E T T DUBE B 2 M i 2 A (R S iR
[ — A 25 S WAl EERIE 5. DIER callback Bk = 2890 22 4, 75 8 FH Ab 21 ok Z0
TG0 5 Je e 18 1E 1 18U 25 4 2 0 AELAR 5 MR SO A R 22 18] 4 33 114 30 70 285 6 AT AH DR E L 757
) 24 15 g 2 A B o AR SRR AT SRS AT BORE AR ATIE S R S8, B LUE S S R P 2 e
DRI E 4 RS SR G R TR A R Kk A5 S 9 I AN R T R A R A
e Y — A5 5 T LAVE T A AT AR . AL 2 O 25 12 745 5 FRE I Rl 2> il AR
SHSHOFHIESIZTT. RTE S SR, & 2L U R,
(D —E5 AT AR Z AR ARSI .

connect(spinNum, SIGNAL(valueChanged(int)), this, SLOT(addFun(int));
connect(spinNum, SIGNAL(valueChanged(int)), this, SLOT(updateStatus(int));

ARG spinNum 19 $UE & 28 78 Ak i, i 78 63 4K A T A 8 ek BCHE AT e i, —
addFunO BREH T3, 75— updateStatus O BEH FHEBFRE. B —-NMaS 52401
BRSO IR IS, Rl PR K R ST 3 e I R DU AR AT . 25 0 SRR eR RO A S B 7R
connectO) PREL L HHSHW KA H ARG SHAK.

(2) ZAFEZ AT LIS [ — D B ks 3 2 £ B 1Y RadioButton Y clicked O {5
5 OCHR B AH R 9 — > H E SR PR set TextFontColor O ARSI

//chapter3/qt — help — apis. txt

connect (ui — > rBtnBlue, SIGNAL(clicked()), this, SLOT( setTextFontColor()));

connect(ui — > rBtnRed, SIGNAL(clicked() ), this, SLOT(setTextFontColor()));
connect(ui — > rBtnBlack, SIGNAL(clicked()), this, SLOT(setTextFontColor()));

AT — 4~ RadioButton #f 5H.F5 i . #B2 $AT setTextFontColor() F# bk %L .
() —ME T LLE#E BN —AMF7 BT .

connect(spinNum, SIGNAL(valueChanged(int)), this, SIGNAL (refreshInfo(int));

M AE T RGBS RS5O —AME S S SRR 1 T RE

() FETRE G DL R 55 S S BB MR TEZE 8L 20 ES NS HBRGED
TR SE. MERVCEL, W2 g R4S IR BB AT A IR

(5) TEM G S SRS, MTE R E LA Z Q_OBJECT,

(6) M —AME5 1 K Sk, 5 L OCIE  R pR 4008 5 23 1 S BERAT  SEA5 AE 5 98— 1> o
B—#E . A Y55 R BT A R BT B B S A S PUAT & S S b S T A

3.4.5 TXHEIE

TCX 4 4 3% 2% (Meta Object Compilers MOC) %t C++ 322 h i 26 75 B R 4T 43 B JF 4 1
H T 0 IR AL T3 G0 CH+ 005, e X G 40 & 435005 5 AR 8 44 5 K 48 1) 1l R K A9 36 41 .
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Y MOC B2 C++ 5 SCPRRS, SR R A Q_OBJECT % /5 Wi 28 gk 23 A= i 3 Ab — 4
CH+ 5 SO B A= iy SO Bz 2 oo X AU . BRI — 1> 3k SCF mysignal. h, 7E3X
AN SO AL B AR T SR Y T I8 A E S 2 AT MOC T B gh 23 iR 40 2 S B 8 AR i— A~
# 4 mysignal. moc. h 1 C++ Y SC 4 I8 H 82 22 25 g B 4 5 XTI ) mysignal. cpp X
MOC T HHf A g4 il— >4 mysignal. moc. epp B SCIF 58 45 4 P 4

TEXT R A 2 Signal/Slot ALH T 75 1. H MOC A iy C++ I8 SCHF b 2 5 28 52 31
— R AT IR 3, 50E ] # include 18 AR A E B 2R IR SO, MOC IR Y R
# include {3 # define 72 S, H 2 a7 B Bk ok o i 380 04 4 ] 304k 45 4

5 RO bR R 7S W — A TSk SO TR R S S W Y O bR A s e A | QL
OBJECT 41, Q_OBJECT i A1) 4 15 Uk 4t 15 i 15 9 1% 2 1 40 2056 I MOC T H 347 97
JB . KHES signals JEXTRE 5 75 B, signals BRIA K protected S5 @ M. RS slots J&XTf#
PRECHY 75 B, slots A5 public. private, protected %8 J& . signals.slots X FJE Qt HE &
S AT CH+ B T, {55 1Y 75 B S0 T oR B Y R T A A o 1 AR I A0 ik A
B AT BG5S W AR ) R AR 3 S W AT HEFE S T A BN TR NS E 2L R X
SN2 T —A, KT slots 35 1 Bl S FF 4688 19 75 B, X FL slots FH A0 )2 & 4K
. MG B S R R B, T U R 2 NI A S B, R RS 1 B2k
U8 C++ sRE Y 75 W IR A5 5 W aT Sk C++ v g ek Bl B kA7 75 ), BRI 24 {0 2 4%
ANTEL L5 1 R E LAY void mySignal O WA SEL M 2 WE LINE A S5 X
BRI DVE I QUG LR AE S RGN . (75 5 Z B R R LT3 45 H connect O BR%L
HEATHE E . WIR W — 38 Z MY ER R W a] DLSH] disconnect O PREL,

3.4.6 =B RESSHE

B —4~ Qt Widgets Application T H (Z£# BY30 H 4 F8 & MySignalSlotsDemo) , £
HefE QWidget, A1&] 3-28 7R . SR8 i 7044 3 pR A h 3l 25 3 Q1 2 — >4 L 52 80 B0 o 42 G A
W HBDIEE . diEItEtriz ey, SR A 3-29 proR .. AWHE S WA .

EE: ZEAN R EIAERBLTLAE AR R P chapter3/MySignalSlotsDemo, # i
FATRRBF LREFAR RAEEERAPRTFET,

//chapter3/MySignalSlotsDemo/widget. h
//widget. h sk 3c4:////

# ifndef WIDGET H
# define WIDGET H

# include < QWidget >

namespace Ui {
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class Widget;
}

class Widget : public QWidget
{
Q OBJECT

public:
explicit Widget(QWidget * parent = nullptr);
~Widget();

private:

Ui::Widget * ui;
1
# endif //WIDGET H

/////widget. cpp XX4://////
# include "widget. h"

# include "ui widget. h"

# include < QPushButton >

Widget: :Widget(QWidget * parent) :
QWidget(parent),
ui(new Ui::Widget)

ui— > setupUi(this);

/7808 — A
QPushButton * btn = new QPushButton;

//btn—-> show(); [TVATR J5 50 o 4 A

//ik btn AR FE myWidget 7 H H1
btn — > setParent(this); //this $& X4 Hi#
btn — > setText (" EH");

btn — > move(100,100);

[/ RIRAF S FIRE L Fe O M 1 D
/BG5S REF, S8 2: RENES (R at)
[/Z%0 35 S WE , S50 4 40 TR R U b Bl
connect(btn, &PushButton: :clicked, this, &Widget: :close);

}

Widget: : ~Widget()
{

delete ui;

}
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X
& [® Qt Widgets Application
. FKIEE
Location
Kits BERERIES L HMEFEES.
B> Details
L& HEQ: [vidget |
B2 :  [lovidzet | v
—
LX) [widget.h |
BXME(S:  [widget. cpp |
HlRFE G :
FREXH @ : [widget. ui |
[T—Fw ]| m# |
B 3-28 Qt Widgets T B fE 23 3%
v = MySignalSlotsDemo 1 #include "widget.h"

& MySignalSlotsDemo.pro 2 #include "ui_widget.h"

> & Headers 3| #include <QPushButton>
Vv & Sources

@ main.cpp N . . X
@ widget.cpp 5 Widget: :Widget(QWidget *parent) :
> ¥ Forms 6 QWidget(parent),
AV ui(new Ui::Widget)
8 {

ui->setupUi(this);

1 widget o X

/ /Bl —/N
Sl QPushButton *btn = new QPushButton;
¥ Hclose ki //btn->show() ; //CATRZJ B0 G O
. / /ikbtnikEitEmyWidget @ LI
btn->setParent(this); //thisii4ai&E1
btn->setText ("%kM");
btn->move (100,100) ;
/ /BRI R
/2% FESRER; B%2: REMES RELID ; 2%83: GE9EEE; 284 LMEREILIE
connect(btn, &QPushButton::iclicked, this, &QWidget::close);

A

22
}

24

25 v Widget::~Widget()

26 {

27 delete ui;

28}

B 3-29 QtIESHEMIEITHR

3.4.7 Ef. BEXESE

M Qu HEAE B AR UEAT SRR bR ACTC TR i R TR SR I T T B A AR S A, AT LU
emit KEEFRKPE T . BIANE SCE AR AN 38 CRRAk 7K A QObject) s M B TA H“ T
PRV 5 I 2 A N R R B DI RE . BT R RN R Qe ARHMERIAE L BT LA T F
HE XA S RHLH . X BAFAIEH Y Qt W H , HiMH 3. 4. 6 1749 MySignalSlotsDemo
WH RPN B E X Teacher A1 Student, EATHER 4k & B QObject, £ i T H 4
MySignalSlotsDemo, 75 #f 1 i SE B P 3£ 5 Add New... SEEBED, U1K 3-30 Frw . ARG
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S LR 8 T SO R A AE o, B ZE M Y C+ B L AR A M E R C++ Class, 01 3-31 B,
BEEMB A C++Class MIHEHEH , #ii A Class name(Teacher) , £ Base class T 751 3% H %%
£ QObject, W& 3-32 Frow . 1 LA A FE A9 20 3R A 2 Student 22, M) 5. W H £ T A2k
(Teacher Ml Student) , 4N 3-33 Frs,

wE ~ Y. B[
v & MySignalSlotsDemo
@ 5=
v #hiTgmake
BE
Vel p BT

Siiag
3

AR

Add Existing Directory...
FFmE..

TRDOEE...

Find in This Directory...

X(MmE "MySignalSlotsDemo”
FELE

> 7

& 3-30 QtITH il T Add New 7 hnF I

@ RS X
EE—MR: [FrEEE -
B
SRR - | C++ Class Creates a C++ header and a
| b/epp source file for a new class
Modeling that. you can add to a C++
Qt C++ Source File project.
cop
GLSL XROFE: =A@
General C++ Header File
Java
Python
Choose. . . | ‘ Cancel

3-31 Qt I B ik ¥ C++Class
TE Teacher ZEF I — DT H"E 5 (inishClass) AU .

//chapter3/MySignalSlotsDemo/student. h
signals:
// B XA5%5, 5% signals T
/73R [E Ry void, H I HIB, A5 2L
[/ LA S8, Wl D 2R

void finishClass();
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X
C++ Class
. Define Class
B Details
Sumnary Class name: [Teacher ]
Base class: [00hiect | ~]

QMain¥indow
QDeclarativelten
QQui ckItem

| | Include OMainWindow

[7] Include QDeclarativeltem — Qt Quick 1
| | Include QQuickIten - Qt Quick 2

[ Include QSharedData

Header file: [teacher.h ]
Source file: [teacher.cmn ]

Path: |1\~4qsinghuabooks\allcodes\‘_tests5\MySigna1510tsDemoI‘ A ‘
[T—rw || ma |

B 3-32  Qt It B & i i # 2 H £ 3 QObject H %k

7 student.cpp @ MySignalSlotsDemo - Qt Creator

AH(E) fRIE(E) 19E(B) (D) Analyze THE(I) W
= MR A=A
v = MySignalSlotsDemo
& MySignalSlotsDemo.pro
v » Headers
=
@ teacher.h
@ widgeth
Vv o Sources

W main.cpp
Debug student.cpp
teacher.cpp

widget.cpp
> 7 Forms

3-33 QtIIERHFEMTEAHE
1E Student ZEH RN —A~“E 07 (gotoEat) LI T .

//chapter3/MySignalSlotsDemo/student. h
public slots:
// 50 Ot JAK 7 5 B public slots ¥, &4 1 LIS 8 public s 4% F
/1R BB N void, 75 B B, th 75 B 5L 3
/7T LA 28, ] DL 2%
void gotoEat();

//sutdent. cpp
void Student: :gotoEat()
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{
gDebug() << "MEF/EIZ. ... e
}

1E Widget Z& 7 B i 2 (Student) Al 42 2K (Student) 9 18 53 A8 8, 76 14 & bR B0+
it new B SEH SR J5 i 1E connect O BRBCR KR I 19« F PR 5 5 M2z 2 2R 1 iz
WA AR

//chapter3/MySignalSlotsDemo/widget. h
private:

Teacher * m_teacher;

Student * m_student;

//widget. cpp

Widget: :Widget(QWidget * parent):
QWidget(parent),
ui(new Ui::Widget)

VA =S A DO

this —>m teacher = new Teacher(this);

/78 FE 2 A X 4

this —>m_student = new Student(this);

[EFEE "R R G5 T2 A 09 " S 02 R R eR A

connect(m_teacher, &Teacher: : finishClass,
m_student, &Student: :gotoEat) ;

}

FE ST LM R — LB SCAR NS B O R RRT TR AR W R RS 5 SRR AL
XA, 7 Qt H 34 Y Widget: :on_pushButton_clicked O R ER IS U T -

//chapter3/MySignalSlotsDemo/widget. cpp
void Widget: :on pushButton clicked()

{
/38T emit KHHFS
emit this —>m teacher —> finishClass();

}

G BT IR o N IR HLS S B R R e e 7R A AR 2R
%) R R BSCRE BL Ml fik  1, TAL 3-34 Fi s . TR AR 22401 v 2 IS N A A R A A G AU RS TR
CHAR ARG 3278 AT 2 2 I35 T AR .

//chapter3/MySignalSlotsDemo/teacher. h

////teacher.h////

# ifndef TEACHER H
# define TEACHER H
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# include < QObject >

class Teacher :

{

public QObject

Q OBJECT
public:

explicit Teacher(QObject * parent =

signals:

//BEX(EE, 53 signals |

nullptr);

/7R IEE Sy void, FUH A W], A 250 8

/AT LA 28, T LS 4

void finishClass();
public slots:

¥
# endif //TEACHER H

////teacher. cpp////
# include "teacher. h"
Teacher: : Teacher(QObject * parent)

{

}

////student.h////
# ifndef STUDENT_H
# define STUDENT H
# include < QObject >

class Student : public QObject
{

Q OBJECT
public:

: QObject(parent)

explicit Student(QObject * parent = nullptr);

signals:

public slots:

[/ ot fRATE 25 3 public slots |, AN A L5 3| public o4 &
/73R EHE R void, 5 275 W], 5 2 5

/AT LA 2485, ] DL EE 2%
void gotoFat();

¥

# endif //STUDENT H
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////student. cpp////

# include "student. h"

# include < QDebug >

Student: : Student (QObject * parent) : QObject(parent)
{

}

void Student: :gotoEat()
{

gDebug() << "MEFEIZW...... "
}

23 111111

24 /1 BIEZINX R

25 this->m_teacher = new Teacher(this);

26 [/ RIRZEXR

27 this->m_student = new Student(this);

28 [/ EBEEIMR < TR S SHEE K« Lz iR B

29 connect(m_teacher,&Teacher::finishClass,
30 m_student,&Student: :gotoEat);

32 51 Widget - (m] X

R i |
MySignalSlotsDeno2 B3 =

Desktop_Qt_5_9_8_MinGW_32bit-Debug >

09:17:45: E:/abwork/___videos/__qt 1
Desktop_Qt_5_9_8_MinGW_32bit-Debug >

09:59:35: Starting E:\abwork\___vid ]

El3-34 QIHBHAEEXNESHEHNER

3.4.8 Qt EFE®

Qt Al R FEA A R 26 B, R T Qlmage . QPxmap 28 0] LASE LI 19 7w 9 BRI
2 Y 5 T LA S S PR AR B R A R (AR R ) . Qu T DL R R BOT WoR i XA
BMP.GIF.JPG.JPEG.PNG.TIFF.PBM.PGM.PPM.XBM #ll XPM %, W] I{fi H QLabel i
&, Qlabel 26 setPixmap O R, AT DLk Bon K& . ] DL E #: H QPainter i
BIG . anR B R, W AT B3 QLabel 7R, U BRE 25 BT 350 43 R B R A ok, mp
PIIH Scroll Area #A7fif o it 7] R,

B4 li Hl QFileDialog 24 ) # 75 PR %X getOpenFileName O F] JF — 9k &, % B 1% SC 4
fn#i# Qlmage X &, #iH QPixmap XF R 545 & . &5 J5 1 QLabel #£ 4 — 4> QPixmap
KX 2317 B, % B e A an F (G2 RS T 2% chapter3/QtImageDemo
T .
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//chapter3/QtImageDemo/widget. cpp
//0t BB R
void Widget: :on btnShowImage clicked()
{
QString filename;
filename = QFileDialog: :getOpenFileName(this,
tr("REFEER"), """, tr("Inages (% .png * .bmp * .jpg * .tif x .gif )"));
if(filename. isEmpty()) {
return;
}
else{
m_img = new QImage;
if(! ( m_img— > load(filename) ) ) //Tn# E 1%
{
QMessageBox: : information(this,
tr ("I EUR R ), e ("FT I BB R ) ) S
delete m_img;
return;
}

ui—> 1blImage — > setPixmap(QPixmap: : fromImage( * m_img));
}
QImage Xf EUR R E Vi 47 T P4k . QPixmap fi HIK )2 F & 1) 4 il R 4t it
%

il ok AR AR R GO A R A T Qlmage WIE ] T S TREPE AU 22 10 R 58 . 4 %O
TR B R R e R — SRR ML R, AT 3-35 FTR

fre
i

[E7 widget

ETEE

hellotongtong

XK A

& 3-35 Qt {& F QImage #1 QPixmap & B &

3.4.9 Qt HBHE®
Qt 4 & AT LI scaled BRECSEH ACRL AN .
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//chapter3/qt — help — apis. txt
QImage QImage:: scaled (const QSize & size, Qt:: AspectRatioMode aspectRatioMode = OQt::
IgnoreAspectRatio, Qt::TransformationModetransformMode = Qt::FastTransformation) const;

FIFH B e 2 m# 2 /) B (m_img) , 7F scaled BRI width F1 height /R 455
P44 18 i 11 i o BRI 45 45 0 3] (width X height) R/IN . 45 30 76 7S 22 491 v S5 7 1) TR 4% D 2
B FR A (200 X 200) , 4 R B B4R (100X 100) 4 B FF3a 47t E 3-36 fF R ACHS 40 F .

//chapter3/QtImageDemo/widget. cpp

void Widget: :on btnScale clicked() {

QImage * imgScaled = new QImage;

* imgScaled = m_img— > scaled(100,100, Qt: :KeepAspectRatio);
ui—> 1blScale — > setPixmap(QPixmap: : fromImage( * imgScaled));

W7 Widget

| EnEE | gm |

Ir——
hellotongtong R 48

L @ ULBN

B 3-36 Qt M E %

3.4.10 Qt EHEE %

Qt e 1% v I QMatrix 28AY rotate PRECIIEL L ARAZ AN .

//chapter3/QtImageDemo/widget. cpp
void Widget: :on_btnRotate clicked(){
QImage * imgRotate = new QImage;
OMatrix matrix;
matrix. rotate(270);
* imgRotate = m_img — > transformed(matrix);
ui—> 1blRotate — > setPixmap(QPixmap: : fromImage( * imgRotate));
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Gt PR I8 AT 1 AU S R P8 A 0 e e 7 # L SBCR AN AT 3-37 IR

= ] X

(w7 widget

| BxEfg | | @m ]

hellotongtong

X i 4

hellotongtong

B 3-37 QtER.FGHMINEEE%



