16. DSP - IPOLHECOPH

DSP /- Telephone

— Space

— Medical

— Commercial

—> Military

— Industrial

— Scientific

16.1. MIPEJHA3HAYEHUWE 1 HEOBXOAMMOCT OT ITPUJIATAHETO UM

-Space photograph echaneement

-Dieta compression

-Intelligent sensory aoalysis by
mmote spece probos

-Dingnoatic imeging (CT, MRL
ultresound, and others)

-Electrocardingram anzaltysis

-Medical image storageiretrieyval

-Imags and sound compression
for multimedia presentetion

-Movie special effects

-¥ideo confernce calling

-¥oioz end data compression
-Echo meduction

-5ignal multiplexing
-Filtering

-Radar
-Somer
-Ordnance puidance

-SemiTe commmnication

-0l and mineral prospecting
-Procees monitorng & comtrol
-Nondestrctive teating

-CAD and design tools

-Earthquske meording & analysis
-Data scquisition

-Spectral enalysis
-Sinulation end medeling

®ur. 16-1. Obnactu Ha npunoxenue Ha DSP — TexHonorusra.

Frofessional dudio Products
= Elsatronic Muzic keyboards

= Digital Audio Effacls Processors
(REWE, ChaUS. Flangng Worar

et ST, Din Ran. COmMEession. ...
= Yozal “Harmonizers™!

Formant-Comested Fitch Shifters

= Graphic and Parsmetric Equalzers
= Digilal Mixing Corscles

- Digital Raaording Studics (DAT) S
Multicha nnel Digital Audio Recondsrs

= Speaker Equalizalion

= Rioom Equalization

Algorthms Used

Wansstabla!FM synlhesiz, Sample
Flayback, Phyzical Modsling
Dalay-Lins Modulationintsrpolation,
Digital Fillering {Comb, FIR....)

STFF T{Phase Yocodar), additive
synthaze, Maquency-domain
inberpolationiLent’s Alg), windowing
Digital FIR IR filbars

Filbaring, Digital Amplituda Panning,
Lawval Datection, Yaluma Sontml
Compression tachniquas: MPES,
ADPCM, AC-3

Fillaring

Fillaring

Consurmer Audio Products
karaoks
Diigital Graphic Equalizers
Diigital Amplifiers!Speakars
Home Theater Systems
I5urround-Sound RegeiversTuners)
Digital Versitle Digk (0%D] Players
Diigital Audio Broadoaziing Equip.
CD0 Players ard Recorders
co-
Satellite [0B3) Broedesating
Salallile Reciaver Syst=ms
Digital Camcorders.
Diigital Car Audio Swelems
(Cvgal Speaners, ATPs. EQuUalIers
SWIRT-Found Spetems)

Computer Audio Multimedia Systems

Algorithms Used

MFEG, audio eMeats algorithme
Digital Filkering

Digital Fillering

AC-2, Dolby Prologic, THX
0TS, MPEG, HalltAuditarium Effects
AC-3, MPEG...

AC-3, MPEG..

PCHM

ADPCM, AC-3, MPEG

AC-3, MPEG

AC-3,

Ex. Circle Surround (RSP Tech.)
Digital Filtering...

30 Positioning iHRTFs), ADPCM,
MPEG, AC-3 ....

@wur. 16-2. [Ipunoxenue Ha DSP-niponiecopute B 3ByKOTEXHUKATA.



16.2. VCTPOMCTBO HA DSP.
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@ur. 16-3. Tunuuna crpykrypa Ha DSP.
infeger

[oft]ofr1fofof1[1] & 4+ 1 o
=2 +2+2 +2=64+16+2+1=83

B Sl S S LI o
fixed pant

[OTT[0[T[0]010]0] _. .
=2 +2 =05+0.125 =0.625

A L R R S R
Radix point is assumed in fixed point format
®ur. 16-4. ®opmatu Ha nanHute Ha DSP-niporiecop — 15110 yuciao u ¢ pukcupana

TOYKa.
implied maontissa bit
mantissa exponent
[o[1¢1]o]1]o]o[0O]0] [o]1]1]0]
ol Lagl g7 g8 gt o g6 o7 5% g2 gl o0

1,3
mantissa = 20 +24+2 =14+054+0125=1.8625
2 1
exponent =2 + 2 =44+2 =56

5}
decimal value = 1.825x2 = 104.0

@ur.16-5. ®opMmar Ha JaHHH C MJIaBalla 3amnerasl.
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®ur.16-6. opmat Ha 1aHHU ¢ OJIOKOBA IJIABAIIA 3aMIETas.

exponent




e . . .
e 32 bit floating point - 24 bit scturation

16 kit scturation

]
Magnikrde

@ur. 16-7. Bpp3ka Mexay popmaTta JaHHM ¥ TUHAMUYHUS 00XBAT.

T WA B0 LD 10001200 T T £
Dynamic rangs [H8)

@wur.16-8. Paznuka Mex 1y TMHaAMUYHUS 00XBAT HA JaHHU ¢ (UKCHpaHa U TIaBaIia
3aneras

- - -
| Lo

@®ur.16-9. Tunuuna Xapsapa-apxutekrypa Ha DSP-niporecop.

®ur. 16-10. Apxutekrypa Ha pon HolimaH.
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@ur.16-11.Moaudunupan uksa Ha por HolitmaHoBa apxurtekTypa.
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dur.16-12. binokosa cxema Ha DSP.

16.3. IIPUJIOXKEHUWE HA DSP
Slgnal Delay Multipl Icatlon 3 Signal By &

Constant
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@ur. 16-13. OcHoBHM onepanuu, U3MbJHsABaHU OT DSP —1ipouecop.



