Digital Image Processing
and Application in
Engineering

B R PR
e LR IR

L

Qi S F 32 LK F K ph 42
BEIJING INSTITUTE OF TECHNOLOGY PRESS



HFEIGWMEREE T I2MAINA

TN 7 *

R JC 732 LK F s p% 52

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



moE A

A EEA AT AR . BT G AT RS EUG AR AR e . SR BB ELL EE
FEAESREC 573 47 . Matlab BUSACFEAE TR S A I 25 . B bl I ELE 1 SE BRI 45 A 10 ik, S aip i
AT R Matlab o 5 R SCILEC T R A BE, (8 A 5 ) BB 7 PR AL T T i A ER S, AT £
(KRS A B RS AL BE b O I N « i 8, e A TR RSB0 S, DS SERe £ R, i
B A ER A RN PR AR KO8 . PN BSOS, SCr i faiea s .

MER RILR

EBEMRME (CIP) iE

B BEHRAE IR R A TR IR / R RE . —dbnt: JESRLT A% AL,
2014.4
ISBN 978-7-5640-7897-3

[. Q% 1. O 1. Q%7 FH% A —Matlab #4:  IV. QTN911.73

[ WA 1T CIP B4l 4Z 7 (2013) 55 149080 '

HR& T Abat B 1R R RS A )

# HE AbstiE X R A S

& 4% / 100081

B 3E / (010) 68914775 (Fig=)
82562903 (A5 i Ik g5 AL
68948351 CH AP 45 /e 45 #A2k)

o HE / http://www.bitpress.com.cn

%/ SESHEE)E

BN R/ dbstim o SRR

FF A /787 AKX 1092 =K 1/16

Bl 3K/ 105 RiERmE /M
F O/ 244 TF XREHE /B
B RO/ 2014 454 FSE LML 2014 4 4 A 1 REIRI THTARRT /1 s
E M /48.00 G TATEN®I / 2=

EBHBENKRREM, BRITEERERL, FHAFHK



][l

FF

b A LT 2R R, FKERERRCIATE. AEXHE, 21 i
LR 2 [ Rl K A J) KB P NS A B . TSNS T 2R ARAE SR
MG TF AR CLE N 21 L AREFF RO L.

P 1502 N RIRBURIAZ (5 B T ZORUR,  [RIk, P50 Ak ) I ) s SR 3 % B N 2K
AR AR B J5 7 T o Bt N RIS 3V AN WK, P A K 1 At e il A
TR /N

B TH LR AR RE, BEEPF R E AT BB B SO T RE,  BEE SR, A
THfRe. BYERAUIRRERRE, RS TERBAENEE . ERERRRE.

BN 21 L, BFEGLEEEARERZNR. EVES. TWAN. PESANKE, 2
LAk FHGIT. CWERSEN IS B2 EMIFIAG T ERIFHPEREE, (195
FEGAELE A —T15INEH . BT KEH R R

ABERARTUBERFESEEME . L7 RELHERSE. FEIURESR. BERIEER.
K& EEFERICS 247, Matlab BGACEAE TRE N AR BB S5
BARGS & HIE, S AER LA IR A Matlab 15 5 R SCUECF BB AL, FAERS
R R EB AL B T AR, AHIBNE L KR D E ST BB AL B b KR BRI .
), BPiA T KBRS, UASKKRERE A, i g M ER E g AR
KEH . EHERNRN . B3O, X7 b 5.

ABERM GRS, S5 T NS RRE KR SORZ M e OXLETERER B S %
SRR RS, A BIRAERICRD, R AR5 A SCRR A E# iR R . KB Hw
LR TR AL B TRZE N 22 B i AT EOR S4BT 2 5 R CR N K, X
PR ) 2k N R . 5556, ABRHARBAE] T RIEBHOK 7 8009 K SRR
B, KIFEKFRRGEZIMFHEBME T3 L EMERE R RRR, 7825808 KRE IR
B HE B ek TR RS, (e IR

BOLJUEE, WA EEA T MBI R T TRN AT 2R E, S u®ame sy
EEHRE KK FE, B IET R RBERA L, BCGHIRES| . ABREEN R
T TS K P R A R B AR AT W 8 i TF A IR B3 o ] g )5 & S it — s i il

B &



E1E
1.1
1.2

1.3

1.4
1.5
1.6

F2E\

2.1

2.2

&?_E{gﬂﬂmﬁi ...................................................................................................................... 1

@ﬁ@@&tgmgxm@ ............................................................................................................ (1)
ﬁ?{%&bﬁ&@ﬁ@ ........................................................................................................................ 2)
1.2.1 20 42 20 $ﬁmﬁ$%m ................................................................................................. 2)
122 20 D 60 AR I THEALIT AR coreerrvremsssessessmssmsisnesmsssssssnssssse s ssssssnsssssssasssssssssssins (3)
123 20 Tﬂ'éﬁ 60 ﬁ’:‘f‘ti 80 fﬁfﬁ ................................................................................................... (3)
1.2.4 20 HHZE Q0 A AR - ereererreme e (4)
ﬁ?@@ﬂgﬁﬁ&ﬁ}i ................................................................................................................ (4)
1.3.1 ﬁ?@{gﬁgmﬁgﬁﬂ .................................................................................................... (4)
R Al L (5)
ﬁ?@{g&tﬂmmﬁgﬁjﬁ ................................................................................................................ 7
E&&tﬂﬂ{]&% ................................................................................................................................ (8)
ﬁ?@{gﬁgmigﬁﬁ ................................................................................................................ (8)
1.6.1 @f§ﬁ$,ﬂ: ........................................................................................................................... (9)
1.6.2  [EIMIAR ---rerreoereosemsesommsosmarsamiususesiensnisensissasi sossssnsrssssnnssasisscnsassaon i shssninsnisnsiisossnsssassrossanssess (9)
1.6.3  FEG J LRI S e veeeeeees e (9)
1.64 @fﬁﬁﬁ ............................................................................................................................... 9)
1.6.5  [EHEUTREE «ovvvrrersmensseeseesresse s 9)
1.6.6 !g@[%ﬁ ............................................................................................................................. (10)
1.6.7 @@/}E& ............................................................................................................................. (10)
1.6.8  PERIAGLARTL «oorvrerereresseresene et (10)
1.6.9  [RIGEATAIT -ovvverereemerernsnerermen et 10)
;&i@{ﬁﬂ*fi%éﬁ .................................................................................................................... (12)
@{gﬁﬂg?fnm& .......................................................................................................................... (12)
2.1.1  PEARADER ZRGE R e eeveeermerresenemmneee st (12)
212 BHEANTR RGP BE BT RFERR - oreererrererreesssrise sttt sttt (13)
PR RN AR AR veeeveemme e (14)
DD BB STBETEY s rorerorsesssussmsssrscsussesasssossssiessasesosssns sistssiassstnasisass s uns s sy PO FAF AR ESSESSALSSSESS (14)
2.2.2  FLEE AL oovereeeereere e (15)
223 BUFABEAGHL oreeeererreemrerereee e (16)



| HFTEBLBRETEDNNM

23

24
25

2.6

2.7

£3=E

3.1

3.2

33

224 [BHEIRAE | correrererverssei it (16)
22,5 FTHEAN wwervrerersereerssensserseisees s R R bR e (16)
ﬁ?@{%ﬁﬂmﬁ{m&% .............................................................................................................. (17
2.3.1 BT E AR AL TR [P AT AR B8 rvoeerererrermr st (17)
232 KRR ARTE B £8 veeeereesesese et (18)
2.3.3  BUF RGBT LT 4G -oeereerereree e (18)
L L e T (18)
A LBV AT BERGTE vevoersvemssorassasssnosssssrssensssassrssssrassissnossasssassrssssassossnsssosr srassssaserssasaons ssamsssssisassassen (19)
2.5.1 BMP ﬁ?iﬁ ............................................................................................................................ (19)
252 PCX IEQ{%#}E{: ..................................................................................................................... (20)
253 TIFF @f&‘%it .................................................................................................................... (20)
2.5.4  GIF PBEHE IR eereererrememee 21)
2.5.5 JPEG mﬂ" ........................................................................................................................... 21)
Matlab 7 FEZ AL FH EF [ R FF] -veeereereeseessessemsessnessssstisssse s it (22)
2.6.1 Matlab FZALFE T LA --rerereermremmieees i (22)
2.6.2 Matlab FRADFRAT D «everermremn e (23)
2.6.3  Matlab PRI v (24)
2.6.4 Matlab G T EEI oo e (26)
Matlab EH%H’]ME\ .......................................................................................................................... 31)
271 FRUEBR B IR AR -+reveeeeoersseusessessstsscssessensensstusessasssnssesssssssssssssssasssissssenssssssssssssssnssssasassasens (32)
272 BTREED| [ flwrereerreressessrssesssssssssusiusesssnsssasassssssisssossassasesssasssssssasassssossssississsssnssasssstssssess (32)
2.7.3 IR ITRIRPERRGL weveereerernereresnenseist et (33)
T8 BT TR Blerriosssessssossnsssvasmssassiiusisssossssonssrsssnissinsssinssisiosmssosssdssssnsionsinsunssssisninivasinsassnsss (33)
2.7.5 ST RGB [R5 ceerereereeeeseemesn i (33)
2.7.6 B IRETE AR MR -oeroeerreseereeeesssssesesssssstsssissssstsstass st bsabss st sss s s ssnss (34)
2.7.7 BFERBEBR TR AR oerereerseer st (34)
2.7.8 B B T I H L] L -eeeeerees e (38)
1§$ﬁﬁ:}ﬁ;& ............................................................................................................................. (39)
QB ST TH AT oo svesosssosossuosmssssnssnsnostsssassaansonssasesass s isssssebsssusss s 42sss S0sE 44 0s e eSS SRS s st e e (39)
3101 SRR B T T AR oo (39)
3.1.2 B R B ST H R G oo (40)
B AT H AR (DFT ) wreeeereesesree s (41)
321 YR T AR e 41)
320 U B T I RS- coresensensrosrsssnsensensosnosasnssriieassissussasssest e sasasstese s st st s s e s e (4D
3.2.3 L YE B B T AR [P JTT e eeereeee e (42)
324 BCFIEHR I HE (BT IS worvererserereeessmsmssssnesessssssssssssseesssssssssssesssesesssssasnsesssssssssssesees (44)
3.2.5 AT ST IH A BRI ] -voereresessesssesssesssssssnsssssses s sses s (46)
TUE B EUR LTI (DCT)  weeveeeeesrerrnnsemnneen st (48)
331 Y B G g A e (48)
332 U B LA B N B v (49)



3.4

3.5

3.6

3.7

F4=E
4.1
4.2

43

44

E5F
5.1
5.2
5.3

54

3.3.3 B ILAIRE] Matlab SEAFI covceeereererernin (50)
T YEB R RIS TATE AR (DWT-DHT) ceereeesesssesssmmnsnsinti e (51)
3.4.1 4%%%&!{(%&@5& .......................................................................................................... (52)
342 B BIIR AR RS e evereseee e (53)
343 I T AR coeeeeesee et (54)
ARG B A (KL ) cvereereemeses e (57)
3.5.1 KoL AEHRIFIGHE L weeeereeresessessemsessstesissi st s s (57)
3.52 K-L E&B"]’lﬂ?)ﬁ .................................................................................................................. (58)
RAOM AL e ee et (58)
3.6.1  Radom AFJH [ FH ooreerremeen (58)
3.6.2 Matlab $E{E[1) Radon ZEH RZEL «-vereverreemremerme (59)
N 2B i e (61)
370 AL T IR [ SRR c-veeereeersensserssssssnssssscssoctsscrsssssssasesssesssssssssssssssssssas assassassisossassssss 61)
372 SELENJEAS v eveereesrsensessstietisssstss s s (62)
3.7.3 N AS R TE G A B T THT (S FH KL SIZI, «reverererressenssessensssessenssssssenssesssnss s (66)
@1&1&3& ...................................................................................................................................... (69)
BRI TR AR ++-voerereresesreerssemstnnsennsmmssessstnssessenssonssssssnissessstnsesssnssshssedostasiasssnssbassssosesiatsassasssnstssnsssoss (69)
23 (AT B IR oo vevvesemsomsemamnsrssuonssessiuiiussssnserssnosssssisssisosssiasssssstostsssssussissnsersissasssssssssissssensessisetssnss (70)
431  FREFIBREIE resesmsocssiossssusnssniutssssonssasssnsiornossasssasssssssssosssassisosiasosteshoscisssdssisassossssssusssssinasusins 70)
422 }X&%& ............................................................................................................................. (71)
423 IR T L T R A e eeeeeeeme e (73)
R P PP (74)
431 BRI BRI coorrrserrssetetsessisessss st sttt (75)
432 ARFE AT oo (76)
433 'T'{Edﬁ& ............................................................................................................................. (78)
238 THFARIRICEYE - overecsissssesnssrmsisnsssissnsssunssasssussssesmossssarsoonsionssiasssissnssssssassssssnassasiassssossss (80)
gé“: ................................................................................................................................................. (81)
B8] BERFBIAETE ---veresessesrmstsesssssusmssonsssnsinsasysiassasssasssssssansinsesissdssnsassoiassussssssassussssossassasssnssosss (81)
442 BRI T (Laplacian) jJi s (83)
443 TETETEYE eoeereerreree s (85)
4.4.4  HA Al B e (87)
Efgﬁ%“ ...................................................................................................................................... (89)
BRI e veree e e (89)
{%%F{]%iﬁjﬁ]ﬁﬁﬁ ...................................................................................................................... (90)
R’E@{Eﬁ%ﬂﬁi .............................................................................................................................. (91)
5.3.0 B SR BB AP EIweeeereerrrreereneestneseesetst sttt e n e bt (93)
532 [HIE BRI EI - oeeerevserreeressmsrmemsessss sttt bbbt e (95)
Bk i = A P TP SR F SO PR NP PP PRI (96)
5.4.1 Roberts ’}g% ........................................................................................................................ (97)
5.4.2 Prewitt ﬁ? ......................................................................................................................... (97)



(4 BFERLBRETECONA

5.5

5.6

5.7

¥6=®

6.1
6.2

6.3

6.4

6.5

6.6

BTE

7.1

5.4.3  SODEI B TJF coereersrrenrenest (97)
5.4.4 Laplacian of Gaussian ﬁa& (O )  ervernrnnnnsssnssemmimiianiitititts st (99)
Y| ﬁq: ........................................................................................................................................ (100)
5.5, 1 KSR B coereeeenseeer e (100)
5.5.2 CANIY B eereeresre e s (101)
5.5.3 BB -orerereme e e (102)
Ej{w}& ........................................................................................................................................ (103)
5.6.1 EZ’;&E ........................................................................................................................... (103)
5.6.2 ;‘Emf/f‘ﬁ ........................................................................................................................... (104)
[Zi-ﬁﬁ-%” ........................................................................................................................................ (106)
S.7.1 DR A cveeree e (106)
5.7.2 %%&é#ﬁdﬁ .................................................................................................................... (108)
1;4%&%“!__—)5}*}? .............................................................................................................. (110)
"ﬁﬁi ............................................................................................................................................... (110)
%@mﬁﬂé;ﬂ@ ........................................................................................................................ (111)
6.2.1 R e (11D
6.2.2 B AL TR o (113)
6.2.3 R TR L e (116)
T A I R oo (117)
6.3.1  TRT B JEEURAIE -+oveeeeeeeseess et (118)
6.3.2 gﬁ\éﬁj‘]@ ....................................................................................................................... (118)
6.3.3  BIEHEIRIIE ooooveeereeeree et (118)
6.3.4  JTUEAAE «roereerermsts e (119)
6.3.5 BB HISE IR wrorvsessesscrinsssenssnssnsssnssussasssssssanssasssustassionmssssisaosusiesnste fassussnasags ussusemssBisesosss (119)
TR LRI v eeveevernes st (120)
641 JL I BEARE S svvssossenssssnousussussassosmassussutssns sassarssuss soasaesses s snsessss s entss ssesisess smessassysoessosssis (120)
6.4.2 Izﬁ'jg gﬁél‘gjjﬁﬁ*ﬁ— ........................................................................................................ (122)
Rﬁm%ﬂélﬁjjﬁﬁ*ﬁ .................................................................................................................... (125)
6.5.1 DRI IR oeeveeereeeee e (125)
6.5.2 XAk PO S AR AP BT I A BT Ys cveeeereeremem e (125)
653 KITHFBITEIRIGHEEERLIEIR -ovevererrreeesssesseassensstussssosesssnasensessostssstssassssasinsssssensssssssass 127
6.5.4 [RIBHFEHITEIRIEFUERGIR - ovveereeeremsmsmremssssmsini ittt s (129)
BB I LT BRAFATTEE IS crvoreverssssssssusstusssiassiossassronsunsinessissusss sostionsssssensssassssisasasssansssssssssnsssansssssonsasis (132)
6.6.1 ATy BT R e eee e (132)
6.6.2  ZS[H] I JE LA +eevvmeeseemessessrssesssess et (133)
6.6.3 BRI B B - errerere e (134)
6.6.4  LIFRAPHTI B HISEER B -+rvvrerereeesseessessssssssssss s ssss s ssss s ssss st sss s (135)
HFE G IBEE TFZ BRI v (136)
E?@%%ﬂ&‘]%iﬁﬂim#ﬁﬁ]&wﬁ ......................................................................................... (136)
7.1.1 Iﬁ%}ﬁl‘.fﬂﬁﬁ .................................................................................................................... (136)



7.2

73

7.1.2 1§ﬁ:ﬁ§mmgﬁ‘ﬁ] ............................................................................................................ (137)
7.1.3 T B A FRIRBN M LR -ooeeerrereeermsiii i (137)
A O B F Y S = 7 (138)
1.5 BRI AR T «ovveemeeeee s (139)
7.1.6  SEBGZE R GG PR ICEE FEAT LY <oeeeereererer s (142)
g}lmgﬁﬁﬁ]%gﬁ%wjﬁpzmﬁﬁ‘]majﬁﬂuﬁ ................................................................. (143)
721 Iﬁﬁjﬁﬁ%‘% .................................................................................................................... (143)
7.22 HETEEBEE T MEMS HRBNENAMNER ZRGE oo (144)
PRIt s O I —— (144)
T.2.4 AR T s e (146)
TS5 BEBBLEBL cocreerserassnsssssssssossssssssssssssasssssssssssssestasesssssassssas sosesissans sant sessssssastasssasnasasasanissastases (147)
HT SURF 15 S 45 B L BU FE MR BN (I BN AR PUTR -vvrevereersseesseesssmsssmessssssssssssssssssssssssssssssssssnnns (148)
730 TR BB TUEL Iz wereresreessrocssensssnsssssesssssssersssssasssssesssssssessssssssusasssesassassssssssssrsssasssssssassesses (148)
7.3.2  Mean Shift B s oo (149)
7.3.3  SURF By coeeererereetee e (150)
734 BRI T HEAS (R oot (1523
7.3.5  BTIBEEEE ovorcesssssmisssssssonsarusssssnansssessssissosnsonsnsatessinsesssssstusssssuasassssssessasssssassasssssssnsassassesssans (152)
7.3.6  SEIRZEHL coe (152)
....................................................................................................................................................... (154)



e EHR AL PR

BEE AR B FIRE R AR R, AR B AR E R BB it A EE SRR A i
B&EERAEM. BZR. SHENGERERNTR A, Eib, ERAME A B2 1
REMRZ —. ERRHLEFFARCEEAIFEGR. Hoh, BEEEHBAF LM
KR, BBRERCLBERFNFGUR. TFEkR, BRERLEELHI —ENRE, B
Bt B R A B Z R AW, A SURA NS R, BEERMEAKRRG. MRK
fE. EBEAECE N HOGEY B, KA FITT WG i IERERRETEE) A
B WA RSMBIER B YA AES, LLRHEAT N TR RefL i B R AL 4%

1.1 PURAIPEHR AL PRI HE AR &

Frig “BE” R s SR A, “1R7 NI R G %t K i 82 52 7E K P
NS . B, EGRERMERMLES . BEREEWN R —F AR 45
HHHARE R, BRARMHLSENPRIFENGEEBE, FHEREEMNN K —FMER,
EESTH#EENZHEXRGELR. ERAMIEFENRFELRE, #4%iH, —MNAFKBEEREK
A7 75%KBAMUKE. BiEFR “AEAN—L” “—BHTR” FLIEFEELENHG T, #rmT
PG AE (R BAL S T s SR

BRI RERF SR X 48, 438 af WG RA R WEEER, wE 1.1 . Hebal i
HEBEHEBERA . U TEEAE. BREERAAERNER. A RIS masb k.
WRg . X JofR. AR . v HERGEMECAYEER AR ESR, mEE. EH%
HIo At .

[ W {gﬂiﬁﬁmm

ahh, B XORR.
AR REER | @AEBURR, vHRRE
BoF Y BRI A R PR

B B



q BFERLBRETEPONA

P B 5 25 () AL B AT RE BE (KRS PE SR X 2y, T ARHULER . B H
Bl EGORIESR, B o) Ron BB Lt xy Rz AR E, &R
FURAE R y) R B BB, e SR K. (UBESR. fxy) AT LURMERSES, FsES:
PR ORI IA -

K12 EBAR RGN

I(re)&X) fx,y) B ELEME R, r FREIEHIIT (row), ¢ REEKIF] (column); 1
FRARBEBUGEH 6 I ory o FEHAE R B BET FE FEsSEAS T/ .

FEE AL a] LAy A Aol B R A FR AN S R AL B . B PR R A B R R SE T 6% (SERY . &
BEPO HEIERAMRAE., flan: Himss, BB, MR, B, RAGREME. MEREIX
T 2 AR AR 2 X6 BRI — R SE it FRT 283, PR AL F A R Bl & vH S LA A 2 5 R A
BN R R . B B AL B R R o LR G AR T &R EH AL EE

1.2 BrrPRRAePrny i

1.2.1 20 42 20 FRBIEF1EH

FEALKRAI AT, BT EEMEFEARRKRS, BREEARKKREIER, 4
F63 PR 5K/ 37 BT 52 38 T AROK A PR A . 1921 4R 58— XiB g i M A AR i AR, T FRARAT
EPHLR AR Ik - R (e g A A0 ch = AL R 1 1.3 (a): 1922 FAE(R 5 MK G BRI i
Je, MEFFLACH TS B ECF BRI 1.3 (b): 1929 SEMEHBIALY ] 15 Mt i i %X
R 1.3 (o), T LURBLBEAE 8Tl 5 BORMRED AR i B BT R e

(a) (b) (¢)

K13 Hes e AU X g

('~



HTEELERZE BOR

1.2.2 20 42 60 ERBIEFiHEHEK

1946 4E5—&HFiFEN AEd ERK B, dTEES. 58, ARtk L s
KEHE R ESA B AR, TS THETE. 20 e 60 FA8, BT =ACHEHLRT
IR T, LA (S A S I R B N A AR SO B PR AR A B AR g S s
N 75 DA SR . B0 AR A 3 B 5N TS AR R, R e N TR MR R . BFE
A IR B ORI H S FHZE 1964 4F 36 [ AT RIWE S HEE L5 % (NASA JPL) X “AFf# 7
SRR A% A SR LTk H BRI HEAT JUMTAR IE . R AR, Z:PRmg s b BE, 8 T KA
B R A EREREE R, RN ®) T A BRI ) B o 58 s HE R S A = A VS LAG
T EE AR BAEIERE ok HEREY, S EEwE 1.4 Fros.

M4 “giT#E 757 LREREIES

1.2.3 20 tt4g 60 FXZE 80 FH

B B OB B O R e, BT R AR FEER R A vERE P e, BT BB Ab R
VS Iz, AR TR EG . thERERK, ROCFEM . EHR B AR TR 22 E
M FR AT IR 1S T M K93 . Hounsfield F1 Cormack K8 CT (computed tomography, il
HHLX W EAREAR) KA 1979 i VURBE A FEA242 . & 1.5 A IEhEHEZ R CT M
— gL CT B .

1.5 B edEE# CT ALOAE CT Bi%



¢ BFBELBRETRDNNA

1.2.4 20 42 90 4K

B & Fh R A B AR R, =4 (3D) EBIRIGR &N, E&R B35
P RGHARDNN A, ERETFEEEEEARGRE RN ZHNH. 90 FRLLE EATHEHL
RN, EERGEEIEHIL T HOHE, WEEERKES. EEfEm. BEREEE. &
PIESE. BMEZ, &L HFERIRE, 7 EREEERBEARAENAT NS TIE, M
HEEf 7 ARBIRRE. HATAE LT 7 miid 7 835 f kSt

(1) AT HE Y 2 %5 e B AniE KR 0 2 il AL Bl . 5 T BB A A & AR B R
BRACHE ., ZIAMB B R AL (AN BBAEE). A BB A B 4.

(2) WNEIEEB B2 BRI AT : iz sh BRI &R Mk . O3 3 7 51 BHR 1 kb
L PREOERER . AT 5 T U R S

(3> MNRRISMBE DR 9 B E R AL B I AR EH R % CT. MRI. FHiH
R FLFHRLHRN . HEX AR TR ES .

(4) MEEERREEGRALE (AOL HoR): A IEFFMEHT A BER 1) R5 # EBREAT
AbEE, IKPEE. B, SR A] DUT & D BTN TAREE (MoK, A&, RIESS).

(5) PRECEBFFEAALEE : MBS b il H BR8P DURRAE A T2 AR B oK
PRS2

(6) NTHEBERMEGATE: RS EEMEEER, HRITRY O, B EPI6E R
5. tnENBRAFAHLE AR ERIRLE.

1.3 B PR AR PRER R B i

1.3.1 HFEGALBRIEFIZE

—IEHCF R AT AR R an PR EECF BRI, K ERE R VTR RMEE]. AR
—H R E (picture element, fEIFR pixel) 25k, WK 1.6 Fro~. —iEE& o] LU —4E58m
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