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Life form with ears

Extreme magnification

Molecules colliding
with each other
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m A Z(Amplitude)
np33e] 37

m 57t4(Frequency)

B S IOl BEEIE Y4,

14 ZTt4: 20 — 20,000 Hz
GfAf: 20 — 20,000 Hz
*{Af: 70 — 30,000 H
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ot5lE Hz

F = frequency
P-P = peak to peak voltage

' i
+—(ng cycle ——=
I

11 I Sine wave
0 ‘ F = 1000Hz
-1 1 P-P=2V
05ms 1.0ms 15ms 20ms 2.5ms
2 e cycls -} Square wave
= g
= 0 ][] [ ] F = 2000Hz
s ] LT LT T PP =2V
5 : e Oecrle ] Sawtooth wave
E p
2 0 IO ol W ol F = 1000Hz
£ 1] P-p=1V
= ;
14 fine cycle \ Half-rectified sine wave
0 i } F = 500Hz
-14 P-P =1V

Time in milliseconds {ms) 1x10° seconds
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m T/ & At7E(Digital Sound)
£2(2f AL 53
BotgSel AHE(EY, L)

°tn2| B ot §HEART( o 2f3tof BpAYE b2,
3B gofe] ML At5,
200692 2%47( SIE4 Mo} Z21249) Copight® by 1% Plag S350
O
CIA|E AHEES] 1%
Sound Amplifier Analog to Digital
O]”)])))) ‘D"‘ —=| ADC p—=To Computer
sSource
= Small valtage Converter
=100 pv P-P b
Amplified voltage
=~ bv P-P
Mechanical Machanical
G =1 {0 electrical = Amplification = Conversion
conversion
Block diagram
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CIA[B REZES] A

A. Analog to Digital Converter

+5 volt — Ei"l} ]

m 16-bit Analog to 3 |16 bits To computer
U Digital Converter . 0-65535 / for processing

-5 volt 415 |

Digital data (16 bit)

Speaker

1020 B. Digital to Analog Converter
5038 Output signal
26
o | 90415 155 Digalto pf\/m
200 Analog Converter
L ]

L |

i€
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423 45
CIAIB AtEES T53L of, 258 812 AIT2S 3HEI?
AUZ2AE| T APZE FTLRRCE 28 o[ Af22 AT 33 B oF3L,
AZ ct 4|24 (bits ber samples)
8 HIE AT 2567 AT 37, ML Bk SelE 47,

16 H[E A4%: 65536M AT 37, 24 Sl AL,
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Tone generator bank

100 Hz

200 Hz

Mixer Speaker

Amplifier e
Signal e
Processor E

500 hz

15

4 kHz

Control bus
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ajc((MIDI)

m 0[{t] (MIDI: Musical Instruments Digital Interface)

2% MRS LS AR Lot

Turn on Channel 1 with a B flat
Turn on Channel 2 with a C sharp
Turn off Channel 1.

Turn all channels off.
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X3 (Chunk) & 244 (Channel)

m A3

W

°A743F 375 AT AHEE T[] H,

typedef struct {
int allocated;
Uint8 *abuf;
uint32 alen;
Uint8 volume;
} Mix_Chunk;

m Y
he|% AMEistE 52
Fr: 1Ay
AE[22: 2MY
1%: 5.1 MY, 7.1 MY S5,
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SDL 3 °l&3F Atz=2] AfAH

Step0: SDL_mixer 2t°[2212[% E3f (SDL_mixer.h, SDL_mixer.lib,
SDL_mixer.dll A+£)

P

Stepl: SDL_mixer 2t°[8272] 27 (Mix_OpenAudio() £3)

-

Step2: At#E Tte42 2T (Mix_LoadWav(), Mix_LoadMUS() £3)

-

Step3: At#Z2 A~i(Mix_PlayChannel(), Mix_PlayMusic() 5% %)

-

Step4: At#E TteL2] 34 A|(Mix_FreeChunk(), Mix_FreeMusic() 52 £3)

Step5: At7Z 2te[d2q2| 1; #(Mix_CloseAudio() £3%)

[ ALD Ate|E: http://jcatki.no-ip.org/SDL_mixer/ ]
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m C++ L4 Tfel

T main.cpp — ALG AR A4,

= of nhey

1 Footballogm.mp3 — A{A#3f 2 °f Tt°l(BGM E1 el /5.
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main.cpp

Mix_OpenAudio(44100, MIX_DEFAULT_FORMAT, 2, 2048);
Mix_Music *bgm = Mix_LoadMUS(*'BGM/footbal lbgm.-mp3);
Mix_PlayMusic( bgm, -1 );
bool quit = false;
whille (Iquit) {
SDL_Event event;
if (SDL_PollEvent(&event)) {
if (event.type == SDL_KEYDOWN)
switch (event.key.keysym.sym) {
case SDLK_ESCAPE:
quit = true;
break;
case SDLK p:
Mix_PauseMusic();
break;
case SDLK_ r:
Mix_ResumeMusic();
break;
}
it (event.type == SDL_QUIT)
quit = true;
}
}
Mix_HaltMusic(Q;
Mix_FreeMusic(bgm);
Mix_CloseAudio();

20064 22471 125 Meof Z2a249 Copuriaht® by 1% Pag SET e

Playing Music
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Mix_OpenAudio(44100, MIX_DEFAULT_FORMAT, 2, 2048);

(. Y khz “4%% %Af% J8tM 22 Ml 5T 2205khz T 73 )
o MIX_DEFAULT _FORMAT: 16 HIE *4Z2
- AE[22 Ay
. 2C(2 BT II[L 2048 FeE ATt WS Aea 62T 5L 4 Yh HHE U2
3H shal 22 83| GEOFA[D, AfAE KIAf A[Aef G134 of& pers], A ABH|
2ol m g3t

2 /
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Mix_Music *bgm = Mix_LoadMUS("'BGM/footbal lbgm.mp3™);

\

(o 2% TeLo] 25 Wav, mp3 55 25 5.

Mix_FreeMusic(bgm);

\

RN O
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gorel AL

Mix_PlayMusic( bgm, -1 );

e 225 bgm 3 HAY

e loopsT w°4H A B4,

* loops = =/ °|% 3k 8t5 A4,
* loops = 0°1% XA

2006'E 23471 8124 M) ZE3249Y
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w o M A1 o A

switch (event.key.keysym.sym) {

case SDLK_ESCAPE:
quit = true;
break;

case SDLK p:
Mix_PauseMusic();
break;

case SDLK r:
Mix_ResumeMusic();
break;

20062 23471 %1%+ Ml ZE2249)
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m C++ L4 Tfel

T main.cpp — AL G Al kel A4,

= o4 e
1 Walk1-1.wav, walk1-2, walk2-1, walk2-2 — 24483t 53F Zt°l(Effect LT
el Y4B
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main.cpp (1)

iT(Mix_OpenAudio(44100, MIX_DEFAULT_FORMAT, 2, 2048)==-1) {
printf("'Mix_OpenAudio: %s\n", Mix_GetError());
exit(-1);

}

Mix_Chunk *walkl
Mix_Chunk *walk2
Mix_Chunk *walk3
Mix_Chunk *walk4

Mix_LoadWAV("'Effect/walkl-1._.wav'");
Mix_LoadWAV("'Effect/walkl-2._.wav'");
Mix_LoadWAV("'Effect/walk2-1.wav'");
Mix_LoadWAV("'Effect/walk2-2._wav'");

20064 22471 125 Meof Z2a249 Copuriaht® by 1% Pag SET e

main.cpp (2)

bool quit = false;
while (Iquit) {

SDL_Event event;

int no = 0;

if (SDL_PollEvent(&event)) {

if (event.type == SDL_KEYDOWN)
switch (event.key.keysym.sym) {
case SDLK_ESCAPE: quit = true; break;

case SDLK_1: Mix_PlayChannel (-1, walkl, 0); no = 1; break;
case SDLK_2: Mix_PlayChannel (-1, walk2, 0); no = 2; break;
case SDLK_3: Mix_PlayChannel (-1, walk3, 0); no = 3; break;
case SDLK_4: Mix_PlayChannel (-1, walk4, 0); no = 4; break;

}
if (event.type == SDL_QUIT)
quit = true;
}

it (no) {
char str[100];
SDL_FreeSurface(msg);
sprintf(str, "Playing Effect %d ', no);
msg = TTF_RenderText_Shaded(font,str,color,bg);
SDL_BlitSurface(msg, NULL, screen, &rect);
SDL_Flip(screen);
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main.cpp (3)
Mix_FreeChunk(walkl);
Mix_FreeChunk(walk2);
Mix_FreeChunk(walk3);
Mix_FreeChunk(walk4);

Mix_CloseAudio();

2006'2 23471 &2 Mo} ZE2245) Copyright© by *1E0% [Flug 202052

M SDL_app

Playing Effect 1

e /234 1% £201 | Thg Bgel AMAHEICH
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Bapee) 2o a) 3y

Mix_Chunk *walkl
Mix_Chunk *walk?2
Mix_Chunk *walk3
Mix_Chunk *walk4

Mix_LoadWAV("'Effect/walkl-1.wav');
Mix_LoadWAV("'Effect/walkl-2.wav');
Mix_LoadWAV("'Effect/walk2-1_wav');
Mix_LoadWAV("'Effect/walk2-2_wav');

\

e R e 2Y
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case SDLK 1: Mix_PlayChannel (-1, walkl, 0); no = 1; break;
case SDLK 2: Mix_PlayChannel (-1, walk2, 0); no = 2; break;
case SDLK_3: Mix_PlayChannel (-1, walk3, 0); no = 3; break;
case SDLK 4: Mix_PlayChannel (-1, walk4, 0); no = 4; break;

[- channel: Z2°13 S ATEN /o]0 BLTLEIR] Sbe MY o4 E AL, 1
loops: B3k Ttole] Ht5 A3 AIA +/ GbF HEE3L whetA of1[A{F 3rE1GE RfAH
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