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Abstract

The results form scanning text may be separated, not clear, or too thick characters. It is
difficult to read. So, characters should be improved. This project used Dilation, Erosion, Opening,
and closing to enhance text. MATLAB is a tool to develop scanned text enhancement program.
From the project results, Thin or blur characters can be enhanced by using Closing followed by
Dilation. Moreover, thick or foo close characters can be enhanced by using Cpening followed by

Erosion.
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naoilszms Fuihudnvazmnz dniulwasnsuszuudvesnoufiamesneussundves
- o o A ar
ADUAIREY  dunuIdesRuNTuFAIHaLAILTALNIERBYRIADY  TuTldnyaemMILan
= 9 1 = A 12 or
#a Ao M hilluagamadiame uusemwezuaauiiu “@dr Smndynduarinandoudu w:
1 A = T r 1 L A
wuguwvenmiily "Jur daudouq fannmsuaasdnaisy 8 udliawand et Fams
[y A o ) o . a - oS oW
daAsHaaNYUZY 3NN MILaadssyUy Additive A 1uszan Additive Uszneudlofinan 3
}
1 o 1) o =y = ar 1] A
& R Muid) fie Suae (Red) §3o7 (Green) waz iy (Blue) Suniunidl RGB &3

Fd
iglnnswaadves RGB il
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310 2.8 Mmsudasdsyuu Additive

»
MIHANIUUB NN I I

- Blue

=Yellow

-1 Blue =White

3 20 mamauduoanidiaay
111 Subtractive
s Subtractive Danvazflaseduduszn Addiive Taviunnsdezdvnnsoud
#199 von llvinssuy winWinmsusasilag wuaassailudan vausfinsuaasinnd o

Asngiludd

Jf 2.10 mananaduun Subtractive
ar ﬂ.l 1 [T A =) 1}
unulfowszuudres Silmsadranasguiusndteiuosn lition e tdud

RGB,,;, 4% RGBy .
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sEUBAUVL RGB 484 CIE
! o o . . 2 anoa
Auszvuanwautvlee CIE (Commission International | ‘Eclairage) He919098R 0

] ¥
Auash 700 nm T ANV 546.1 nm wazeiau 435.8 nm

F2UVEUUY RGB 994 NTSC
l:: ot Y Q bl
iuszuufivann Tay NTSC (National Television System Committee) melddmsu

MIUAAINTHYBINBN NI CRT Shimasgnudmiuduaauuu CRT IRTdnyuziRaiy

2.2.2 FLUUA HSV
= . = S 3) .
53UUT HSV (Hue Saturation Value) lunsAinnsandlneld Hue Saturation ung
P
Value %4
»
1 o’ [-] =y = L) 1 G&
Hue Aamdvesdndn (e Woueeihidu) lumaelfidesegsening o uaz 255 94
9 = 1 1 o = E] PR 3 A o A T
81 Hue HAun16Y 0 szunuiua tazdlo Hue Jauiudusoe #nozaldowaladTilawem
[
o ar o A 1
alnafuvesdanis 256 Sasndvunilufuasdnadsdsmunsaunulfoflugivessnly
1 4 »
AvilAe Tuad =0 sarm AWeaNINY 120 D3 MiuTUNY 240 B9

>
Hue annsonmnn 1d9nszund RGB 1anail

red, =red —min(red, green,blue) 2.2)
green, = green—min(red, green,blue) (2.3)
blue, = blue — min(red, green,blue) (2.4)

Vabe

L Cyan

-

310 211 uassszvud HSV
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vndnuae lueauesszuy Hue wuhesiidotaleonitsmiserini o uddilaes
A AL 0 ud Hue veihnuvesd (m1d) Sl mdfenuasdisemdiiaim o
udrnziIThisiiwes Hue wiodn 1Aziisuhdudnntues dethasu senmmani-d &
Aaiialaimiteimuhd o shliman1ddu ldemudimde msldiminlumsAnsan

A = 1 [ 7]
dWoduaslinuninu o

_ (240 blue) + (120 x green)
blue, + green,

Hue (2.5)

I = 4 ] v oar i r
Saturation AOATNITYNTVEIFYIN Saturation Vw1 0 1A ezl Hue
A 1] 7 o 1 o ] 1= 1
asziluiandnuudt Sawration Hawviiiy 255 uaasdiine Lilluasduonanegoo

»
Saturation u1sam UM 1ddatl

max(red, green,blue) — min(red, green,blue)
max(red, green,blue)

Satuation = {2.6)

I A o Ll L] " H
Value ABANUTINYBIR Fyannsodala laoaianuduuesnnuansusadazan

sgnouiuanioaiuin ldnn
value = max(red, green, blue) @7

2.2.3 IzuuduUL HSL
SuuAtUY HSL (Hue saturation lightness) e 1 Teletromix Incorporated vzl
dnyayAMBN HSV ﬁ’affﬁﬂﬁumszumzﬁuaﬂﬁ‘u Hue Lightness {102 Saturation
Hue fi® fiwmﬁﬂﬁ'nﬁoﬁ?n‘i’n?uagjﬁ 0 parn @dvangil 120 varn uazduncegi 240

|

n
[=3

T ’ A = 1 i
Lightness fin Manvaiedveiinmlasundasasumauny L Taoh 1 = 0 szidlud

yul:f

1L = 1 szituden annsadman'ldaail

max(red, green,blue) - min(red, green, blue)
2

lightness = (2.8)
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Fd
#1 Lightness Ui09nuaauaziia a1 Hue 1iindaud 0 oeen 9 360 aerm szuvud
A Hy . ' ' ar
Lab dluBnszuuiien L 381 tightness i1 a iTiarugasenia@ Green 111 Magenta f1 b il
i} o L= e 1 . ]
AUAATENING Blue i1l Yellow Hagseuud XYZ ilinasgiue1 Y oA Lightess il XZ

11481491 Hue uag Saturation 3vun XYZ dhussimldmiluauidszdugs

L=1
{White)

Cyan

(60°)
Yellowg—— Blue
(1807 Y . {0

Mpbgenta
(3007)

L=0
{Dlack)

3 2.12 uamaszund HSL

o

Saturation DA HVTYMBVBTaIIONTIAAITAe

max(red, green,blue) + min(red, green, blue) i L

max(red, green,blue) — min(red, green, blue)
max{red, green,blue) — min(red, green,blue)

2 —max(red, green,blue) — min(red, green, blue)

<=0.5

Suturation = (2.9

if ohterwise

2.2.4 sTUVENUY CMY
do o . @ =
CMY (Cyan Magenta Yellow) uszunanisnntvainlddmsumsfiuinmd Tavdl
v A A & = ' P P e
dudndod Cyan Magenta {182 Yellow €438 Subtractive primaries Color (1A 1WA
(3 Bunh Additive primaries Color) szuuduy MY ansom 1d Tasmsinerdluszu

o
RGB aufuivnaaiine
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C=1-R (2.10)
M=1-G (2.11)
Y=1-B (2.12)

RV

g 2,13 szuud cMy

o ar = o 1ar ] 1 A 7 Y 1
seaud oMy i lllddwmsumstuinmauadslidmimans  dissnniidely

¥
aunsoad i idedagndes aniudeiims1dszun cMYK unulag

C=C-K (2.13)
M=M-K (2.14)
Y=Y K (2.15)

K=min(C,M,Y) Kiludn4umidam  (2.16)

dwzdosds hfuiaon sxdeshimsfuan (save) Weglugiluuy (Mode) cMYK
1sil% RGB

MINaNTIUY CMYK

‘Magenta paint + . i o

Tl el 4 Cyan palnt =Green

Cyan paint + Magenta paint | =blue

3 2.14 2@ oMY
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22,5 sTUUTUUY YUV

ssuvduuy Yov Wdmiunsfmiunn PAL uoz SECAM Sefaiildeglunaw 9
szmelas Y Aemnnmahavesnm dawdyann U uas v dudayanafidiumdueniw
Ao 1&iszan YIQ midunu iifesnnmuhidgea 1 uaz Q @unsaan Bandwidth 1410

Voo P ey " w
andgygnu U ke V Tuvaeh I@mwitligua iy

22,6 STUVAUBY YIQ

sevuiuwy YIQ Shiszunfildlu TV Broadeasting d w3y NTSC sz Towindnd
Aol ldm s Taodt y Aoanuaheueanw da 1 uaz Q sxidlu
Fagpaitidsiaduean s daiudwiu Tnsimie §1 uiannsoldi Y mdeuda

i o
aunsn lanmiiauysal

2.2.7 FLUUAULY XYZ
§ o o A
seyvduvy XvZ Wussvuain ce Mhmualiituihnnasgu diesnnluszuy
- ol 1 | &5 5 3 o o A4 ]
& rRGB taliauseadedndull)dimue aniuddldiassund xvz sailussuudn

ad
ANYAYY

2.3 gUnuuvesIanw (Digital file format)

swAsABaRAMY (save) Tugliuude 9 ﬁuﬁa;imﬂmuﬁ'aff TIFF, BMP, GIF,
JPEG, PSD 404

23.1 1ﬂﬁﬂqn GIF (CompuServe Graphics Interchange Format)

G ldwitadiannl annsaihwuaasihizlnsdindnasznunesfuswaduad
18hiAu 8 din anuoziBuaupagad (Pixel) FIgA 64,000 x 64,000 9@ WA GIF Tvina'l
Inginminugiidedrinfio aunsonandtifgaga 256 Ay Gumeiigtndewnad
o weiivwaga GIF Tasuermwans 4 dubsinndwTlsunsihnwindeu vy GIF
animation #4292 Inmindeulmamudesms

Tdane oiF Wi iddasRmnasgiivhannnbunesila Snezl4ide

deda o
- doams Iantivinean

Swaunazarmmzituaveanim liganmin

& '
apamstuuyuTsalea

#doansuaainauun Ins 99 1900 LAINBULTAIHALLIRSIDYA



18

- deamniuauenmuuumwndouing
oA

F=3 e
Huua Wddn

. 2 2 \
annsoifiuvssnmIfidudunuy Tu591a18 ( Transparens)

fiszvunanratuunsunezaes vo1whigesBoalussuy Interlace

F= | s -3
Hllsupsuaiumsadiesiuounn

l?tlﬂﬂ‘lﬂyﬁﬂ Graphics Browser ‘[]ﬂﬁ"]

AABNIDRUMTTNAUBILLAMIARDY T ( GIf Animation)
ganen
- wanad i 256 A

M .GIF i 2 ana Tdun

- G187 Waninan il sgr, 1987

e ans Wnjunsefiefuayumsheuensumesiila dh ndafvnadnuay
nansna il 1AM 256  tazdmuaiuaaswmany Tas 31918 (nterace)

- GIF89A Wannauaiil e, 1989

Sh'dnsAniidanndenn GiFs7 Taomummansemsudasuauuity Tde
16 (Transparent) taznisadrsnunion'lna (GIF Animation) iy WansAinfisinmmanse
A Taniner Idanmvaney T mfumanivausammaniuTaoedonsmiawm
finsldglnmsiausdnyazsiieg (Effects) Tudnvazmwnioulna

wenunil dallgaueiiafiayen 3 szms fie

- Interlaced fie Mstaasnneanidusaeg imufive lannuuasshanilowtng

- Progressive fip MIuUAAINNIIURBULAI R 009 TATY

ra A’ .
- Transparent fiv Msuaainw Ingluiinuninnds

23.2 llﬂﬂ‘ﬂl]ﬂ JPG (Joint Photographer’s Experts Group)
W4 JPEG v3e 1pG gnwanniuie ldasunwiiidduaalauaziinnuaziduags
WD anunsauaasd 1809 16.7 Swd alvnadnnn deuldsunn
A l=' =y =y ar
HusnWdnilsfitonlFuusumediila inldased
A o = - Yo ™ & -
- awhdosnminauelanuaziduage uazlddsnann @iuayuds 24 fin)

- dosmsiuiidmunaidesmsvesgld



19

= yv ar 1 4 o = o o
- dstiaitnee Idtuamawndwauny nazdsamaii W Fuudumeiin
w1z lrnundanayanuaziBenavesnwgs
QAIAY
- anfueryud 186 24 da
o ] |
- gunsadmuamms oW idaundents
- fszvmanwanuumeiuussaees v ligasiBualuszuy Progressive
= LY g/ °
- #iTdsupsuaivepumsaiedunn
- l.?ﬂﬂﬁ%’fﬁﬂ Graphics Browser ‘YJﬂﬁ”J
W
- ﬁﬂﬂ'lﬂ'liﬁ‘l.lvlﬂfﬂa ( compress files)
qadey
o J L] 1
- ldviuvesglTilselahila
I ] P - @ o s d 1 o
1PEG dhdslnmiigniivuneamiioudulda cie szlivnadandiiiagluuy
A ; A 1g o Q
GIF 10 Tagl¥imatia LOSSY dspauiniwuesmnazdiasnamvununiiy ud isidasmou
# inlludnvazvesniwae
I
Yeduean siivlWa ( Compress File)
fnuaminmsii T g ( - 10) wifhee sl Fruiaves IWdbunad udniidede
A A a A4 ) ), A4 ' . 92 q &
fie dielinsdannnaseaniviy (Server) i liioaswafinioagnaie (Client) 1z ldms
= 7 o 3 ] o
uaasHad N mszdeadunmlumsamelda asiuma@enainmsiivlda aasdmuald

MR ENAUNALARZA TR

2.3.3 'lldiana PNG (Portable Network Graphics)

1i'lu"lvlﬁ’ﬁqﬂﬁ'mmﬁumlmu‘lﬂ5 it uag e 176 Tuswinn 148 PNG awnsald
Tammnssunljiams

gt

- anfuenud 1A8amR True color (16 1in, 32 1in H30 64 1in)

- nsadwmuamnstiu a1 auidoens

- fiszuuudasauuLniazaeys) vone'lilgaziBun (Interlace)

- gunserhinuidals

gadey

- mindmuammsily W 13ge sz ldmlunmsamedgamu e udvnaves

dveTivinad

- lafersiurayuiy Graphic Browser uii abfuayunmiz IE 4 uag Netscape 4
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o 3 o
- AMNAZIBIAYRIRTNLAZ S IMAYUBYRY Video Card
- Tbsunsuaiuayulumsaaiiten
a4 oo oA . ar R 1 o'zt o .
aqilnde luuuvesnwitisunde jpg AU gif wse N Wafivnadmnnues gif
o o £ 5 [ o @ Ak & oA 1ar o A
aunsormiidummadon a1 edislsiaudsiidngiuiuunilie pog uddiliilgmine

browser 1139204 launsouaainn 1a

2.3.4 Ividagn BMP (MS-Windows bitmap format)
r 4 . 4, o e
g BMp fhugihiuniug il I8ady Tusupsuiivouneldiulad Falinony
Sage i dtimnalng msehiléSumsiiudedoyamioudv .GIF uie JpG W& BMP
dd o 'y S o 4 Yo
Ftulons e ameadulalesfuaannmemuueainlad Tavensotaneladewd 2, 16,

256 U@ 16 41T

d
235 ‘Mnuqn TIFF (Tagged Image File Format )
[ ¥
gunsaldtusslfiammmesiia fignnsodadunm@nslnum Index color,
RGB W0z CMYK 3908181 102328 (Gray-scale) mwahulngjaziiumwiiiiaen
' o o <
msaunuglaman « uazezdanuiividdunidga .TIF
Wauwy TIEF Wugtiuiitguamenunaudavesnmgeniga lihezdenievno
P o = ] = [ d' [ = | 1% =Y Y
AT THANTAINTINUAY udvziivinalvgiilssondifimssmodoyanindauml Juh
i & d e A a
oz Ildgnad saneervinainld mnzaluismsdeasind
1 o woy o o 1 v g o 1= =
uitumal§ila mshaduamezlfplisnmsSafuiiduanaiioufie JPEG woz
1 o ares [V - | : 0
GIF asnsaved 2 giluuy Tumaljiiaae matafvenlugiluoy GIF duesinldam
o A Av d = 1 a P
fauwnnugan s nginianuusy GIF (il Index color Ainlidiosninind dauguh
o o o o 4 o A ° s/ o
SRy JPEG szamnsonuguunmianla 3 szdune @1 naamsge 01 whee
ar o w o 1 ]
asSamuiiavaz@uad) mssaunn GIF uaz JPEG sxued lifiunimmmnd udnn
JPEG oziinmupnnnd GIF uazmisiadudnguuuuio psD ihigiuunves Photoshop N3
o d ada o gy d o 1 2 o ¥ o g o 4
sanuassi nmuudeyannediesmbansiien tayers duilidosemsienaiie
J o 1 ] o ey & [-] 4 =
Aanmaunyian el dimiugunmvesnmatasagnimualau $runudanld, sinves
ISRy, U level, $1UMTAYEININ UAZANYAZIBEA (Resolution) AINHIIYVBY
o = ar o 3 3 9 > B & a 1 A
$ruuduazsilaveamssamyu1dnann13ud2 dmsudau level fie szdaumsladeingan
sougyanidu mmAldsan level n sxldgunminadag Taoaulvginmniinanimg
= 1 o t 4:2‘
sln@ezld 256 levels udgilnaal mput owadrnmldnummnnniiiifio 1,024 levels B9

16,384 levels
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4 e o
7N 2,15 AaunmveanmATMIILINLA

dmsusnnuiavesnimesiinodenuninuosnim Taoflam 1 ia szurawayesd
14 2 o 1261 luudazfinealusae i 8 s sgannioas19971n91-914 (Gray-scale)
Tua 14 256 5381 (level) NMM32#1 RGB Ae mnililszneu9nw 8 1A 3 channel 59U
fu Sedaihunin 24 ia (28)) waziluniwiishaen CMYK uags Monochrome mw 24 i
(W 32 i) (8 T9) verlund T Idanidan i i Photoshop szifhumerias Rannsodanss

W 24 14 8 g uaz 32 Ua

2.4 phivuvosnmw

finusnl (Bitmap) ¥30 Raster w1lsznev iU wfinwafiGusdedioniu motuudoz
finwaeziisadlsznonildlunsunaad ginss sy Hd sEonesdilszneuvesiinmg
i fin ( Biy Mwdamnhinsoeionh names Raster ) viemusd ni (Paint-type) 714
dwiudefvosiaul fe sxiinnus lunisuaasgaez [mivanudniesnd dedn
Tlsunsunslndszmniausal 199 Adobe Photoshop , Fractal Design Painter , Paint Shop Pro,

I-View 1iudu

1 P =
71l 2.16 awignadrautiiaum)
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1INMBY (Vector) mwdsenpunnmsiuyimnmundamaad fudradunm
Taosnnoneeyldanmen sienmauiuugildg uldinaue dnmanmeseziinam
avivoalumanaasgann hidusszdenievew ozl I mmAou W8 usmsunaemnse
$ran dredre Isunsunsmlszioninnmed 19y Adobe Ilustrator, Macromedia Freehand,

Corel Draw lﬂ'ﬂﬁ U

1 d
71l 217 amiignadudsannes

2.5 MINIGIHVBIUNMILBT (Scanner)

aununied fudnmsiiaw e niesdmnmezhmssmnmlavewisnsasiou
wientsdosivesaiy nwduntiufifunas nieTdsume Tnsznuiy uouvesglnsel
Nanas (Photosensitive) é\lﬁéﬂﬁlﬂﬂ‘lﬂmﬂu‘ﬂ‘i] Charge-Couple Device (CCD) A7 CCD 9251
wdaRandndlEy P nveasad tnzezndasadunms vouwnzwading 1¥nae
Aunduanudednd deezianielilasandauvssszduanudivewirmdnzgn

ﬁ’mﬂmﬁ'tytymamﬁamﬂuﬁ%anmnalog to Digital Converter) valnsndumam
andndltifudeyalugdinnifinoufinaefidls vasodullsunslumsemeeniugy
nisheuvesniseamhizudeyadun uasdafugiuuniuniludeynvesnmrzuy
aoufinneiael

NMHOINMITAUNH

nlunexiamedozegluziuuaiasaneufiaumesimuduing veanmiiGen
11 finwa(Pixels) vuaves dnm wilsznoudasinoufinwndudeniutunenfianed
sehrinmrmnduasmidvesRnsaudaz Ansadaoi o 1 danienaigqie 9muves
fosarsiluduaasdmazissaardiiitnouisdefingann 37 18 vzannamhida

shunmfudoyniivoiozzunsu i s, 8 Gia uaz 24 i Taoduiludioynuwy 1

- W ) P Y ¥
S s gdmimiudeyadefinin 2 anws Ao 1 unz 0 Fvezunaai tnmzvndud udd
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L) 1 a T a A ' . . 4
flu 8 davzl¥amuana1sveadte 256 s2aU mssaneidimaiinfiGondn Dithering #99
a ] ar a A o [ = A = =
uaesd 1Al ilousunnuesaisweariuld dmsuszuu 24 deselinmmniidlndifsess
IJ 1 1 (=Y 1 : =y 1
1nfiga ond1 Photo-Realistic 1ntoziia 24 fimilu 3 daufe uag, @, 1Y dvas 8

1 ¥
fin Wivsaama 3 daudiduuds ssamnsouaad 1dne 16.7 dwd

g 2.18 aununie

MIBIUNAE CCD vounIpssummeziinsilssuiana Taverdolnseadrsvean

a AN 4 o’ =y ~ = T v -:qy ] A

# 3 @0 uag, Aon uazshdu lumamaiinezSond RGB Tulnsaad1edi RGB i usazd
: = J ] 0‘: 1 @ 1 H 1 ar o - J 1

wARvLzszneud i 3 dsauegaduiuludinaeiull Gdufeduninnrs Tiliuaed

o =) o d o 1 n’; 1 ar ] o dd o

11 lwihea@eniu Funimannuasdng 3 egluszaugegamignug (100 nleddud

o
909 RGB) Lags2AuuaalyiignuUoan 3 uidozinauasdimi (Gray-scale)

2.6 NIZVIUMFIANINGA (Statistical Operations)
P 1 ¥ A ar ar Y 1 = o o d
lanauudanuiunmsumwingneuiuneitaspluunvesmahamwhnegly
' a 3 o 1 o A A4 d
wirwanwi lusaanadaognsaidise sz ldhiinszuoumsiildvnaie 9 335 Wed e
W dnasundoans
Tumsulanszuansilsgananuadiumuinid1dndng 3 athedioiufe szay
; or ar J 1 ar o l=l L =y A 1
é, semnhunan uazssduge Tnedusgiunsnsetunoaiuinuesniv Fse1edesinuns
@ o @ o o ar A ) o o A
szainassaud, szauthunats uag szAuge mudwiie 18 ldnadwiesninangs
L’ c: o or o <y -3 c!
mnlszanaszdud wdanstunmuuuvad Tastdndssiinsadunwiaes
J o] { i l:l 1 o o
unTaolftimrzdeyaidesms dawInuit hidesnmsesiinisdaceny
s A e 1 ' o o
msthsnaszdmhueas  dumsilszanansafumaienhnmildnuue gl

¥ ] ]
119 WU N309AYBINTHNINMITUTZNIRHALLYTEALA
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mslszwaszdugs dumsidovusian hilfisuiluvewnm wu insiyeusedu
1 A i o 1 A = a ar ¥
vosgilsneslsthy wefiesminizisenuieiesing ravesmsilszinonalussduiie
o ' = 4
illgmsaessinmaae
! :r ' =4 a L] 9 4 eg 1o g T
Tuduvestisznantimsdssuaranmluszavedied  Gaziuegiudumis

AUBIANLR

2.6.1 miuﬂmqu"szﬁ'uﬁ;m (Grey-Level Transformations)

mautlasnmaifusedum i lnawiEiou msldams 2.17 wlasi RGB
“lﬁ'ﬁ'lufi1m§!muz’|"anmum'lﬂ‘luﬁnwmfqudﬁ'aw‘lﬁ'ﬁmmﬁﬂﬁi‘ﬁ;mussﬁuﬂ'rmvﬁ’mmamw
Wi 24 Tamileway w5edni laonslAoneinnnd RGB Thun i Gray Scale Fa§1m9u
fefldunusedunnuduvesnmezmio 8 1n Tavsziinsgudoinsdiludasdues
RGB dasnaiiii Taonominiudanoey hilddamuiiniod e i Taova hludasini

AITUNTTN 2.17

1=0.299%xred +0.587 x green +0.114 x blue 2.17)

F ' a0 L& Py Y <
Taoh 1Aeavesnnuduiiaieglusaedaud o @61 Tdeuds 255 (F1) naaslddagiin 2.19
0 255

Cray Scale

31 2.19 uaams ldds2A1M (Gray scale)

2.62 01357 Thresholding

4o nldoufinmevesmn Tashnsuenaguvesnmesnitudau

NISUIUMIN TAUnA n1391 Threshold 1110 13iTsuivunUA1U91 threshold oy
gunnaiheznBousinsefdumishliduigege uasdniosndnzndoumfinmad-

L ] ]
wninfuldilumidige Sohlifldnmilunaesszduile gaga nse dige



WasaymanAdanssuadnf uwiingdtussor np

19009159 SWel
1544

dretamsutdasnmssaum dhunwunam

MAsN 2.0 aandaasm lumussaum

47 | 230 170 | 237 71 219 | 124 30 531 113
66 11 40} 170 74| 145| 132 44 78| 187
199 | 190 141 224 | 160| 103| 170| 241 198 | 196

162 | 195 192 15 111 160 2 97 | 224 162
88| 152 210 176 ] 229 62 155 157 22 54
216 [ 223 [ 117 186 27 6| 250 74 1 83
190 | 231 88 99 39 281 195 | 197 | 145 7

118 | 206 95 | 252 114 52 54 136 | 215 13
1 145 88 183 g7 72 162 91 92 117
228 4 28| 253 | 245| 207 281 173 210 39

INATI LTI AR 1A Threshold 1&Elu 128 fievinliidhnszuaunis

Thresholding 92 léMoanu1 A

4 L] 4 az o .
AVINEN 2.2 ASNMAAIAT TUATHVIIRIMAINTH Thresholding

0 1 1 1 0 1 0 0 0 0
0 0 0 1 0 1 1 0 0 1
1 1 1 1 1 0 1 1 1 1
1 1 1 0 0 1 0 0 1 1
0 1 1 1 1 0 1 1 0 0
1 1 0 1 0 0 1 0 0 0
1 1 0 0 0 0 1 i 1 0
0 1 0 1 0 0 0 1 1 0
0 1 0 1 0 0 1 0 0 0
1 0 0 1 1 1 0 1 1 0

ANNANNDIADINM ST Threshold
o I oy t!f 3 = df o A
TavlndnnuAanaassiannmskanssnunntunimisAundsueanmlah
iievhmsuensauvasdmiseniiungy aAnuAawaandn q inuld

= -:i = [} ] oA 9
viiah 1 yafinera lidanegaunguideanis
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KZINTI NEEDLE FAST PATROL SHIP .

This package contains 6 Kzinti Needle Fast Patiol Ships. The Needle is

relatively similar to the Klingon and Lyran PF's, Armed with drones,

disruptors, aad phasers, the Needle is well maiched against the Kfingon
-1 or the Lyrah Bobeat. -

Before paimting, be sure each mode! has been cleaned of any finger
smudges. Normally, a light cost of the base hull color will serve as a good
primer coat. To avoid “bleeding” of detail colors with the base color, use
waler-based scrylic detail colors over an emamel (oil-based) bass color.
The models should have a clear prosective coating applied after painting to -
protect the fimish, especially if they are 10 be handled frequently.

Ship and modiel design by Stephen V. Cole, PE :

Mode! sculpting by Richerd S. Kerr -

Mode! and drawing copyright 1986 by Amarillo Design Burean *
Information sheet copyright 1986 by Task Force Games and ADB

WARNING - This model is made of LEAD and
should not be chewed or swallowed. Not
recommended for children under 12 years of age,

#7110
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KZINTI NEEDLE FAST PATROL SHIP

This package contaias 6 Kzinti Needle Fast Patrol Ships. The Neadlc Is
relatively similer to the Klingon and Lyran PF's. Ammed with drones,
disruptors, aad phasers, the Needle is well maiched againwt the Klingon
G-+1 or che Lyran Bobeat, -

Before paimting, be sure cach mode! bas been cleancd of any finger
smudges. Normally, a light cost of the base bull color will serve as a good
primer coal. To avoid “bleeding” of detail colors with the base color, use
waler-based scrylic detsil colors over an enamel (0il-based) buss color.
The models should have a clear prasective coating spplied after painting to -
pmhﬂﬂmhﬂylﬂnymmboh&kdmny.

ip and model design s?mv. PE :
%Imw;bynh:’u Kerr % -

Model and drawing copyright 1986 by Amarillo Design Bureau * -
MMMWIMM‘_"{MMGmmdADB'

WARNING - This model is made of LEAD and
should mot be chewed or swallowed. Not
recommended for children under 12 years of age.

#7110

KZINTI NEEDLE FAST PATROL SHIP

This package contains 6 Kzinti Needle Fast Patrol Ships. The Needle is
relatively similar to the Klingon and Lyran PF's. Armed with drones,
disruptors, and phasers, the Needle is well maiched against the Klingon
G-1 or the Lyran Bobeat.

Before painting, be sure each mode! has been cleaned of any finger
smudges. Normally, a light coat of the base hull color will serve as a good
primer coat. To avoid “bleeding” of detail colors with the base color, use
water-based acrylic detail colors over an enamel (oil-based) base color.
The models should have a clear protective coaling applied sfter painting to
protect the finish, especially if they are to be handied frequently.

Ship and model design by Stephen V. Cole, PE

Model sculpting by Richard 5. Kerr

Model and drawing copyright 1986 by Amarillo Design Burcau *
Information sheet copyright 1986 by Task Force Games and ADB

WARNING - This model is made of LEAD and
should not be chewed or swallowed. Not
recommended for children under 12 years of age.

#7110
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KZINTI NEEDLE FAST PATROL SHIP
This package containa 6 Kzimi Needte Fast Paiiol Ships. The Needlc is
:;:5“1’ “Iu- to the Kli:kgt; and Ly:an— FF;'ed Armed V:’l‘l:l Izllr;ms.

ptors, phasers, the le is well maiched against the Klingon
G-1 or the Lyran Bobeat. :

Before paisting, be sure each mode! has been cleaned of any finger
smudges. Normally, a light cost of the base hull color will serve 23 a good
primer coat. To avoid “bleeding” of detail colors with the base color, use
water-based scrylic detail colors over an enamel (oil-based) base color.

protect the finish, especially if they are to be handied

ip and model design by Stephen V. Cole, PE
E&: uhmww?' S}'gg C::lilquu' Bu :
information sheet copyright 1986 w%mcmi"m%n :

WARNING - This model Is made of LEAD and
should not be chewed or swallowed. Not
recommended for children under 12 years of age.

#7110

The models should have a clear proective costing applied after painting to -
frequently,

KZINTI NEEDLE FAST PATROL SHIP

This package contains 6 Kzinti Needle Fagt Patrot Ships, The Needle is
relativcly similar to the Klingon and Lyran PF's. Armed with drones,
disrupiors, and phasers, the Needle is well matched against the Kiingon
G-t or the Lyran Bobeat.

Before paisting, be wure cach mode! has been cleaned of any finger
smudges. Normally, & light coat of the base hull color will serve as a good
primer coat. To avoid “bleeding” of detail colors with the base color, use
waler-based scrylic detsil colors over an enamel (oil-based) base color.
The modefs should have a clear protective coating applied afier painting to
protect the finish, especially if they are to be handied frequently.

Ship and model design by Stephen V. Cole, PE
mode| scuipting by Richad S. Kerr

Model and drawing copyright 1986 by Amarilio Design Bureau -
Iaformation sheet copyright 1986 by Task Force Games and ADB

WARNING - This model is made of LEAD and
should mot be chewed or swallowed. Not
recommended for children under 12 years of age.

#7110
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KZINTI NEEDLE FAST PATROL SHIP o

This package contaias 6 Kzinti Needle Past Patiol $Ships. The Needlc {s
relatively similar to the Klingon and Lyran PF's. Armed with drones,
disraptors, and phasers, the Needle is well maiched against the Klingon
G-1 or the Lyma Bobeat. -

Before paisting, be wure each mode! has been cleaned of any finger
smudges. Normally, a light coat of the base hull color will serve as a good
primer cost. To avoid “blesding” of detail colors with the base color, use
waier-based scrylic detsil colors over an enamel (oil-based) bass color.
The modeis should have a clear protective costing applied sfter. painting to. -
protect the finish, especially if they are to be handled frequently.

ip and mode) design by Stephen V. PE .
E&:um. ww'” 21588 c::-iuoou Bu :
hﬁmﬁuﬁmmnﬂhmmq%ﬁNﬁﬁéﬂmﬁ%l

WARNING - This model is made of LEAD and
should not be chewed or swallowed. Not
recommended for children under 12 years of age.

#7110

KZINTI NEEDLE FAST PATROL SHIP

This package contsins 6 Kzinti Needle Fast Patrol Ships, The Needle is
relatively similar to the Klingon and Lymn PF's. Armed with drones,
disruptors, and phasers, the Needle is well maiched sgainst the Klingon
G-1 or the Lymn Bobest.

Before painting, be sure cach mode! bas been cleaned of any finger
smudges. Normally, s light coat of the base hull color will serve as a good
primer cost. To avoid “bleeding” of detail colors with the base color, use
water-based acrylic detsil colors over an cramel (oil-based) base color.
The models should have a clear pratective coating spplied after painting to
proiect the finish, especially if they are to be handled frequently.

Ship and model design by Stephen V., Cole, PE

Model sculpting by Richand §. Kemr

Model and drawing copyright 1986 by Amasillo Design Burean -
Information sheet copyright 1986 by Task Force Games and ADB

WARNING - This model is made of LEAD and
should not be chewed or swallowed. Not
recommended for children under 12 years of age.

#7110
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KZINTI NEEDLE FAST PATROL SHIP .

This package contains 6 Kzinti Needte Fast Patiol Ships. The Neadlc is
relatively similar to the Klingon and Lyran PF's. Armed with drones,
disraptors, and phasers, the Needle is well matched against the Klingon
G-1 or the Lyrah Bobeat. "

Before paisting, be sure each mode! has been cleaned of any finger
smudges. Nmuy.a!wmdmmmumhrwiumuamd
primer coat. To avoid “blesding” of detsil colors with the base color, use
waler-based scrylic detsil colors over an enamel! (oil-based) base color.
The Mhmum-cwmﬂwewulzﬂhddhr.pdmm lo -
protect the finish, especially if they are 10 be handled frequently.

ip and emode] design by Stephen V. Cole, PE
E‘&:ﬂm’ ww"’" S'I';;g C:-moou' B '
Information sheet copyright 1986 by%ﬂ Force Games and ADB -

WARNING -".l:his model is made of LEAD and
should not be chewed or swallowed. Not
recommended for children under 12 years of age.

#7110

KZINTI NEEDLE FAST PATROL SHIP

This package conlaing & Kzinti Needfe Fast Patrol Ships. The Needle s
relanvely wmilar to the Khingon and Lyran PF's. Armed with drones,
disruptors, and phasers, the Needle 15 well macched sgainst the Klhingon
G- 1 or the Lyran Bobcat.

Belore painting, be sure each mode! has been cleancd of any finger
smudges. Normatly, 2 ligha coat of the base hull color will serve as a grrid
pnmer com. To avoid “bieeding” of dewat] colars with the base colar, usc
water-based acrylic dewa colors over an enamel {od-based) base calor.
The models thould have a clear prateclive coahing applicd afler painning io
protect the finish. especully of they are W be handied frequendly.

Ship and modef design by Stephen V' Cole, PE

Mode! sculpling by Richard S Kerr

Model and drawing copyright 1986 by Amanlio Design Burcau
lnformation sheet copynght 1986 by Task Force Games and ADB

WARNING - This model is made of LEAD and
shouid not be chewed or swallowed. Not
recommended for children under 12 years of age,

#7110
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KZINTI NEEDLE FAST PATROL SHIP
This peckage contains 6 Kzinti Needle Fast Patiol Ships. The Neadle Is
relatively lar to the Klingon and Lyran PF's. Armed with drones,
disruptors, and phasers, the Needle is well matched against the Kiingon
G-1 or the Lyra Bobeat, 3

Before paisting, be sure each mode! has been ¢leaned of any finger
smudges. Normally, a light coat of the base hull color will serve as a good
primer coat. To avoid “blesding™ of detail colors with the base color, use
water-based scrylic detsil colors over an enamel (0il-based) bass color.
The models should have a clear prosective coating applied sfter painting 1o -
protect the finish, especially if they are to be handled frequently.

and mode) design by Stephen V. PE
ﬁa&lm‘wn&sxm b :
Mode| and drawing copyright 1986 by Amarillo Design Bureay * -
Information sheet lmby_'!'nkl'amd‘mmmmbl

WARNING - This model is made of LEAD and
should not be chewed or swallowed. Not
recommended for children under 12 years of age.

#7110

KZINTX NEEDLE FAST PATROL SHIP

This package contains 6 Kzinti Needie Fast Patrol Ships. The Needle is
relatively similar to the Klingon and Lyran PFs. Armed with drones,
disruptors, aad phasers, the Needle is well matched against the Klingon
G- or the Lyran Bobcat.

Before painting, be sure each mode! has been cleaned of any finger
smudges. Normally, a light coat of the base hull color will serve as a good
primer coat. To avoid “bleeding” of detail colors with the base color, use
water-based acrylic detail colors over an enamel (0il-based) base color.
The models should have a clear protective coating applied after painting to
protect the finish, especially if they are to be handled frequently.

Ship and mode| design by Stephen V. Cole, PE

Model sculpting by Richard S. Kerr

Model and drawing copyright 1986 by Amarillo Design Burean °
Information sheet copyright 1986 by Task Force Games and ADB

WARNING - This model is made of LEAD and
should not be chewed or swallowed. Not
recommended for children under 12 years of age.

#7110
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KZINTI NEEDLE FAST PATROL SHIP L

This package contsias 6 Kainti Needlc Fast Patro! Ships, The Needie is
relatively similar to the Klingon and Lyran PFs. Armed with drones,
disruptors, and phasess, the Needle is well maiched against the Klingon
G-t or the Lyran Bobeat. a

Before paisting, be sure each mode! bas been cleaned of any finger
smudges Nmuy.auﬁmwdummnmwinmuumd
primer coat. To avoid “bieeding” of detsil colors with the base color, use
waier-based scrylic detail colors over an cxamel (0il-based) bass color.
The models should have a clear protective coating lied sfter painting to -
Mhmmlyﬂ'dnymwbohmdlgmﬂy.

ip and model design by Stephen V., PE
E&::mmmwwb 1588 C::lillol)u Bureay * -
Information sheet copyright 1986 w#{*ur«ﬁaummuﬂn :

WARNING - This model is made of LEAD and
should mot be chewed or swallowed. Not
recommended for children under 12 years of age.

#7110

KZINTI NEEDLE FAST PATROL SHIP

This package containg 6 Kzinti Needle Fast Patrol Ships. The Needle is
relatively similas to the Klingon and Lyran PFs. Armed with drones,
disruptors, and phasers, the Needle is well maiched against the Klingon
G-1 or the Lyran Bobeat,

Before paimting, be sure cach model has been cleaned of any finger
smudges. Normally, 8 light coat of the base hull color will serve 252 good
primer coat. To avoid “bleeding” of detail colors with the base color, use
water-based scvylic deinil colors over an enamnel (oil-based) dase coor.
The modefs should have a clear proeciive costing applicd after painting to
proicct the fimish, especially if they are to be handled frequently.

$hip and model design by Stephen V. Cole, PE
Model sculpting by Richard S. Kerr

Model and drawing copyright 1986 by Amarillo Design Bureau °
Information sheet copyright 1986 by Task Force Games and ADB

WARNING - This model is made of LEAD and
should mot be chewed or swallowed. Not
recommended for children under 12 years of age.

#7110
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KZINTI NEEDLE FAST PATROL SHIP .

This package contains 6 Kzinti Needle Fast Patiol Ships, The Needle is
relatively similar to the Klingon and Lyran PF's. Armed with drones,
disrupiors, and phasers, te Necdle is well maiched against the Klingon
G-1 or the Lyran Bobest. B

Before paisting, be sure each mode) has been cleancd of any finger
smudges. Normally, s light cost of the base hull color will serve as a good
primer coat. To avoid “blesding” of detail colors with the base color, use
waler-based scrylic detail colors over an enuinel (o0il-based) bass color.
The modeis should have a clear prosective coating applied sfter. painting to -
protect the fimish, copecially if they are to be handled frequently.

ip and ssodel design by Stephen V., Cole, PE
::.:nu . b’wb e Io8e Amaillo Design By
drawing copyri illo ureau -
wmmw'lmw%ﬁmammmn-

WARNING - This model is made of LEAD and
should not be chewed or swallowed. Not
recommended for children under 12 years of age.

#7110

KZINTI NEEDLE FAST PATROL SHIP

This package contsins 6 Kxinti Needle Fast Patrol Ships. The Needle is
relativcly similar 1o the Klingon and Lyran PF's. Armed with drones,
disruptors, and phasers, the Needle is well maiched against the Kiingon
G-1 or the Lymn Bobest.

Before painting, be sure each mode! has been clesned of any finger
smudges. Nosmally, 8 light coat of the base hull cofor will serve as a good
prinicr coal. To avoid “blesding” of dersil colors with the base color, use
waler-based scrylic detail colors over an enamel (oil-based) dase color.
The models should have a clear protective coating applied after painting to
protect (he fimish, especially if they are to be handled frequently.

Ship and model design by Stephen V. Cole, PE

Model sculpting by Riched S. Kerr

Model and drawing copyright 1986 by Amarillo Design Bureau -
Iaformation sheet copyright 1986 by Task Force Games and ADB

WARNING - This model is made of LEAD and
should not be chewed or swallowed. Not
recommended for children under 12 years of age.

#7110
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KZINTI NEEDLE FAST PATROL SHIP

This package contaias 6 Kzimti Needle Past Patiol Ships. The Needlc is
relatively similar to the Klingon and Lyran PF's. Armed with drones,
disruptors, and phasers, the Needle is well maiched against the Klingon
G-1 or the Lyran Bobeat. v

Before paisting, be wre cach mode! bas been cleancd of any finger
smudges. Normally, & light cost of the base hull color will serve as a good
primer coat. To avoid “bleeding” of detail colors with the base color, use
walter-based scrylic detail colors over an exatnel (0il-bssed) base color.
The modets shoutd have a clear prosective coating applied sfier painting to
protect the fimish, capecially if they are 0 be handled frequently.

ip and saode] design by Stephen V. PE )
%:nﬂdﬂﬂu ww?' S.!I;gr C::.'illoDu' Bu '
Information sheet copyright 1986 b;'furuu'o-g -uw:r':a :

WARNING - This model is made of LEAD and
should not be chewed or swallowed. Not
recommended for children under 12 years of age.

#7110

KZINTI NEEDLE FAST PATROL SHip

This package comamns 6 Kzinti Needle Fast Patral Ships. The Needle 1s
relauvely similar 10 the Klingon and Lyran PF's. Armed with drones,
disruptors, and phasers, the Needle 15 well macched apainst the Klingon
G- 1 or the Lyran Bobeat,

Belore panting, be sure cach model has been cleaned of any hager
smudges. Normally. a ight coat of the base hull color will serve as a gid
pnmer cosd. To avoid “bleeding” of detml colars with the base ¢color, use
water-based acrylic dewal cobors over an enamel (oil-based) base calor.
The models should have a clear prateclive coating applicd afier pawpting Lo
protect the fimish. especually if they are (o be handied frequently.

Ship and mrode! design by Stephen V' Cole, PE

Mode! sculpting by Richard S Ker

Model and drawing copyright 1986 by Amanilo Design Burcau
Information sheer copvnight 1986 by Task Force Games and ADR

WARNING - This model is made of LEAD and
should not be chewed or swallowed. Not
recommended for children under 12 years of age.

#7110
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| KZINTI NEEDLE FAST PATROL §H1

a8 & Kzlnti: Néedle Fip Pais
the Klingon and Eyran |

Befors: Ko Sure -¢ach mide Aas: bash dleaned. of any
- suiydges:. Nosmaity, s light'cont'of thie base hull tolor will serve:as o good
primer coak. “To avoid “Blesdiog”. of detail coliry wilk the bise color, une
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KZINTI NEEDLE FAST PATROL SHIP

This package containg 6 Kzinti Needle Fast Pairol Ships. The Needle is
relstively simifer to the Klingon and Lyran PFs, Armed with drones,
disruptors, and phasers, the Needle is well maiched against the Klingon
G-l or the Lyran Bobcat, _

Before painting, be sure cach model has been cleancd of any finger
smudges. Normally, s light coat of the base hutt color will serve as o good
primer coat. To avoid “bleeding” of detail colors with the base color, use
water-based acrylic detail colors over sn enamel (0il-based) dase color.
The modets should have & cleat protective coating applied after painting to
protect the flnish, especially if ey are to be handled frequently.

Ship and mode! design by Stephen V. Cole, PE

Mode! sculpting by Richard §. Kerr

Mode! and drawing copyright 1986 by Amarillo Design Burcau *
lnformation sheet copyright 1986 by Task Force Games and ADB

WARNING - This model is made of LEAD and
shoulid not be chewed or swallowed. Not
recommended for children under 12 years of age,

#7110

3171 4.51 HadWin150Y Noise 1A01¥ Median Filter
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e sare ¢ach mode). bas-begh. ¢
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KZINTI NEEDLE FAST PATROL SHIP

This package containe 6 Kzinti Needle Fast Patrol Ships. The Needle is
relatively similar to the Klingon and Lyran PFs, Armed with drones,
disruplors, and phasers, the Needle is well matched against the Klingon
G-1 or the Lyran Bobcat.

Before paating, be sure ¢ach mode) has been cleaned of any finger
smudgea. Noemaily, s light cost of the base hull color will serve as a good
prmer cosl. To avold “bheeding™ of detsil colors with the base color, use
water-based acrylic detal colors over sn enamel (0il-based) dase color.
Tho modets should have a clear protective costing applied after painting to
protect the finish, especially if they are to be handled frequently,

Ship and raode) design by Stephon V. Cole, PE

Model sculpting by Richaad S. Kerr

Mode| and drawing copytight 1986 by Amanilo Design Bureau -
Informatipe sheet copytight 1986 by Task Force Games and ADB

WARNING - This model is made of LEAD and
should not be chewed or swallowed. Not
recommended for children under 12 years of age.

#7110
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KZINTI NEEDLE FAST PATROL SHIP

This package contains 6 Kzinti Needle Fast Patrol Ships. The Needle is
rtlatively similar to the Klingon and Lyran PF's. Armed with drones,
disraptors, and phasers, the Needle is well matched agalnat the Klingon
G-1 or the Lyran Bobeat.

Before painting, be sure cach mode) has been cleancéd of any finger
smudges. Normally, s light cost of the base hull color will serve as a good
primer coal. To avoid “bleeding” of dewil colors with the base color, use
waier-based acrylic detail colors over an enamel (0il-based) bate color.
Tho modets should have a clear protective coating applied after pminting to
protect the finish, especislly if they ase w be handled frequently.

Ship and model design by Siephen V. Cole, PE

Model sculpting by Rickard S. Kenr

Mode| and drawing copyright 1986 by Amarillo Design Burcau *
Iaformation theet copyrigt 1986 by Task Force Games and ADB

WARNING - This model is made of LEAD and
should not be chewed or swallowed. Not
recommended for children under 12 years of age,

#7110
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i well- nigiched against the :

KZINTI NEEDLE FAST PATROL SHIP

This package conlsing 6 Kxinti Needle Fast Patrol Ships. The Needle is
relatively similar to the Klingon and Lyran PF5. Armed with drones,
disruptors, and phasers, the Needle is well maiched against the Klingon
G-1 or the Lyren Bobest.

Before pamnting, be sure cach mode! has boen cicancd of any finger
smudges. Normally, s light cost of the base hull color will serve as o good
primer coal. To avoid "bleeding” of detsil colors with (he base color, use
water-based scrylic detasl colors over an cname! (0il-based) dase cotor.
Tha modets should have a clear protoctive coating applied after painting to
protect the fisish, especully if they are 10 be handled frequently.

Ship and reodel design by Stephen V. Cole, PE

Mode! sculpiing by Richaed §. Kerr

Mode| and drawing copyright 1986 by Amanilo Design Bureay -
Informatsoo shest copyright 1986 by Task Force Games and ADB

WARNING - This model is made of LEAD and
should not be chewed or swallowed. Not
recommended for children under 12 years of age.

#7110
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KZINTI NEEDLE FAST PATROL SHIP

This package contuins 6 Krintt Needle Fase Pagzo) Sh 71 The Neeldlo
Twively smila: 1o be Kingon and Lyian PEs Armed with drores,
diampions, and phesery, the Neeate g well aiched pgairy the Ri ngan
-1 or et Lyran Duobeet,

Be'ute paiating, be sure cach mode! has beep Sleaned of sny | rger
mudges Noematly, s [ight cuai of the base hull color 21 sene 15 2 grad
pomer cosl. Ty avoud “bleeding” of detanl coiers +:th D¢ base % Dol ST V.
waler based scryhe detnl cakors over sn ename! (ml-based) tage color
The midets shouid kave o Clear protective casting appied after [.9.0g
Frodecs the fimish. especully if they are ki be handled frequentiv

Ship and model et by Suepron \ Cose, PE

Mcde! sculpting by Richard § Kerr

Model and drawing copynght 1984 by Amanti [Des-ga Rurean
laftrsnancn wheet copvght (986 by Taxk Force Games and ADD

WARNING - This model is made of LEAD and
should not be chewed or swalluwed, Not
recommended for children under 12 years of age,

#7110
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44,2 wadgnsonmsly Opening + Erosion

KZINTI NEEDLE FAST PATROL SH!P

This packags containg 6 Kzinti Needte Fast Patrol Ships. The Needle is
relatively similar to the Klingon and Lyran PFs. Armed with drones,
disruptors, aod phasers, the Needle is well matched againut the Klingon
G-\ or the Lyran Bobeat,

Before panting, be sure cach mode) has been cleaned of any finger
smudges. Normaily, s light coat of the base hull color will serve as a good
prrmer cost. To avoud “bleeding” of deisil colors with the base color, use
water-based serylic detal colors over aa enamel (0il-based) base color.
Tho modets should have & ciear protective coating applied after painting to
protect the fmish, ¢specully if they are 1o be handled frequently.

Ship and roodel design by Stephon V. Cole, PE

Model sculpting by Richaad S. Kerr

Mode| and drawing copytight 1986 by Amaniio Design Bureau -
Infonmaton sheet copyright 1986 by Task Force Games and ADB

WARNING - This model is made of LEAD and
should not be chewed or swallowed. Not
recommended for children under 12 years of age,

#7110
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‘. dydges: Novmally. s light con of the base hull olor will-4erve as 4 §ood -
“peintet conl. - To wv0id Weedic “Wﬂfmﬁﬁ@'mm@ﬂ'ﬁ

KZINTI NEEDLE FAST PATROL SHIP

This package contains 6 Kxinti Needle Fast Patrol Ships. The Needle is
relstively similor to the Klingon and Lyran PF's. Armed with drones,
disruptors, and phasers, e Needle is well matched against the Klingon
G-1 or the Lyran Bobcat.

Before painting, be sure cach mode) has beon cleaned of any finger
smudges. Nowmaily, s light cost of the base hult color will sérve as a good
peimer cost. To avoid “bleeding” of detail colors with the base color, use
water-based acrylic detail colors over sn onamel (0il-based) dase color.
The models should have a clear protective coating appliod after pminting 1o
prolect the finish, especially if they are (0 be handled frequently.

$hip end model design by Suphen V_Cole, PE

Model sculpting by Riched S. Kerr

Model and drawing copytight 1986 by Amaritlo Design Bureau
Information sheet copyright 1986 by Task Force Games and ADB

WARNING - This model is made of LEAD and |
shonld not be chewed or swallowed. Not
recommended for children under 12 years of age,

#7110
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M Saing applied -fwrgﬂ" o fo’

KZINTI NEEDLE FAST PATROL SHIP

This package contsins 6 Kzinti Needle Fast Patrol Ships. The Needlc is
reistively similar to the Klingoo and Lyman PFs. Armed wilh drones,
disruplors, snd phusers, the Needle is well maiched against the Klingon
G-1 or the Lyrmn Bobest,

Before pmting, be sure cach mode! has boen cleancd of any finger
smudges Normally, s light coss of the base hull color will serve as o good
primer coal. To avoid “bleeding” of deiail colors with the base color, use
waisr-based acrylic detasl colors over en ename! (oil-based) dase color.
Tho models should have a clear protective coating applied after pminting Lo
protect the fimish, especeally If ihey are 1o be handled frequently,

Ship and mode) design by Sicphen V. Cole, PE

Model sculpting by Richard S. Kerr

Mode) and drawing copyright 1985 by Amanilo Design Bureau -
Iaformanoo sheet copyright 1986 by Task Force Games and ADB

WARNING - This mode! is made of LEAD and
should not be chewed or swallowed. Not¢
recommended for children under 12 years of age,

#7110

A 4 o [ A A oo S . = o
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ehded. for children under:12"
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KZINTI NEEDLE FAST PATROIL, SHIP

s package contuine 6 Kr:ni Needle Fast Pag-c) Sp 71 The Neetls
rmuiively amila: to he Kiugon and Lyan PE Armed with drvree
ditvitons, and phasers, the Neetie 15 weli matched tgarryi the Ki ngan
Gl or the Lyran Boben,

Be'ure pmiating. e sure cuch model has deen <leuncd of any [ rger
wmudges. Normuaily, s Iight coat of the base ho i color Sl een e 15 3 o
prmer vosd. To avind *bieeding” of detmil civiers o:1h the bage LB, use
water based scrvhic dewnd calars uver an ensmel (nil-based) tage <ilos
The midets shou!ld Rave s clear protective voaticg applied after pa,qtag i
rrolect the fmish. eapecindly if they are i be handled frequently

Ship and maode| dosign by Stephon b (Code, PE

Mode: wulpeing by Rxhard § Ko

Model and drawing copynght 1984 by Amantic Dey-gn Rureas
lafhrnatca theet copvnight (986 by Taxk Force Games and ADD

WARNING - This model is made of LEAD and
should not be chewed or swallowed. MNot
recommended for children under 12 years of age.

#7110
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4.5 N e HHan A8y

4.5.1 SIMTUMNAISHYIVIINTaIMOUIA

- Structure element (U111 @t
A o . . o Y 3 o o 3 -3 3 3
1, 18V IM3 Dilation vz liduvesdrgnusssmnauraduiuousuy Wy
»
wHaRsRg duuUIMNL
A4 o . o W o W P Qo 1 -~ a
2. 11i9YM15 Closing s IMtduvesdaspusnuasennniu luunndaiu
A o N . . o 9 o o ﬁ -3 ﬁ ar  a
3, 1583 Closing+Dilation sz i@ ammlidemniuuaniduvesiitnys

| o e 4’ v o . ]
finasenduARfUINAIUATINIH Closing EDt19RY?

- Structure element IlUlJﬁ 2
1. flovims Ditation sxihiivhduhumaeumnainduleands uddan
duashusinaoonnniusziamanniu
2. 1il9¥n13 Closing s lyiduveadasnus luudedady
3. a3 Closing + Dilation SovasveadulundieeAatuannnh

i o o o J
structure element LUUN 1 #I8ABSNIETHUININAY

4 9 L . £d W - 1w ar a
1, 118117713 Dilation 1Wrandei D siructure element 1A 2 upFIONYTUE
W A ' o
annmznflumauumﬂnﬂ structure element HUUN 2
ﬁ D -4 o A P W =t
2. 1oWIn13 ClosingWkanduiy structure element 1117 2 UARISAYNTILI
anuaiihuvdenunn structure element LUVT 2
4 . . . '
3. (lefiM3  Closing + DilationIHand oM structure element WULA 2 14

Fonusezianyasiumasunnnds siructure element 1111 2

- Structure element LU 4 BB
A o . . o [ or z 3
1. 1levinis Dilation 9zviviviauvesdonysianyazvuNnaluuIAg
HUAUBY LASHUINLE
A o R o o o a  a P
2. eRIn3  Closing wm‘lﬁqu'smmmaﬂmﬂﬁnuﬂutﬂuqﬂmwm

Tngj
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A o . . . & o a 1
3. wenn§  Closing + Dilation ﬂ$ﬂ11ﬁﬂﬁﬂﬂﬂi‘l‘l‘lﬂ'ﬂ'lﬂllﬁ%‘]]'lx‘iﬁ']'l«l‘llﬂs‘l

donvsiluyaddmnalug vilden1dnn

- Structhure element ll‘lj‘lJ'?ll 5

1. dflewins Dilation sz I¥idiulumueunumnn Suduluianouin
munpfeehifidufiaiu Wy f8nsnus Aady asz § ludmveudusiasnysly
ry) ﬁ”'aﬁlmmaanmnﬁuﬁwﬁnﬁumnnﬁ structure element wUAIA 1, wUUA2 ung
HuuA 3

2. (floviims Closing sz lnsdanvesisnusansusudiugadudidn
191 structure element u‘iJ'lJﬁ 3

3. oWt Closing + Dilation sz lfidulunidudoniamules ud

o o

WwnwsissagnAtdaduey uidnsuzveuduse hiFuy

A
- Structure element HUVN 6
) . A o = ar
[. #ioYms Dilation vzhl¥idISnysAanuIsSaIgndIIND  Structure
o 3y e
element w11iH 5 & hunndaifouiu1da
A‘l Q N L ar A t ]
2. 111813 Closing Hafl I8nA10AY Siructure clement HULT 5 gAY
Tngjianies uA@anda Structure element WV 4
‘& « . . a ]
3. OIS Closing+ Dilation An¥asUsuduvzMUINT Structure element

H| ) I e
HUVH 5 179250101 Structure element WIUT 5

4.5.2 s wmFuidnuinimnvisiaiu

4
- Structure element tyuN 1 EL]
d o N Vo o
1. 1W9Y11n13 Erosion 92 M@ 0nu5 U904

4 . , as > .
2. 11/9¥1M3 Opening + Erosion anyatz 1n&iAuad Erosion

.
- Structure element HUUT 2
A . ar ur 1 o 1 1
1. ll.lﬂﬁ'lﬂ'lﬁ' Erosion ﬂ‘)ﬁ'ﬂ'ﬂ‘iflﬂﬂ}lﬂlﬁ.l'lﬁﬂ‘ﬂﬁ,uﬂﬂ'ﬂllﬂﬂ‘lﬂﬂ?'l Structure

o4
element {HUUN 1
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A . . Y W .
2. 1ipVNg Opening + Erosion Yanuaz Indifivasiy Erosion

1
- Structure element HUUN 3
1. 111891117 Erosion #29NY792114989071 Structure element LU 1 UANUY
|
171 Structure element LUUN |

A . . & ¥ a @ .
2. jehinis Opening + Erosion Ndnuaz 1ndiRusAy Erosion

A |
- Structure element LUUN 4 M

1. 8103 Erosion 921 l¥d s nusmamnnuasidueesdidnysinaduia

2. 110¥1M3 Opening + Erosion Aanuuz 1ndifiuany Erosion
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5.1 ajUnaminaaey
, dat v e s
$.1.1 Waved Dilation, Erosion, Opening I8¢ Closing ilinef8nuys
. o o ar ~4 .3
~ Dilation 931 IAA0AYs TN
- Erosion 125 0aan U 1vesd1onys flddasnysueag
- Opening %2801 noise RS WNABNYINAATUBENINAY

' A 1 o ar i = . { o ar
- Closing FwBd MUDIABNYsTIVIA AR MY noise Aagluddnys

& o
5.1.2 #avusy Erosion 1a¥ Opening l14m581 noise (el Median filter

- Median Filter 91415000 noise 1uAH 18AN31 Erosion 1492 Opening

5.1.3 Structure Element ﬁﬂﬂﬂ'agﬂ‘f’l\‘ﬂldiﬁﬁlﬂu‘:

- 1 Structure Element ifnuaizonylumiie NHaABA I YIVeId0nY SHAT
HOAIADANINUIVBIRITAYS THIIUBY

- 01 Structure Element Hananazoluinmuey fnadonnuninsuesiienys

»
HaLHaAIRBAITNINYBIAIONNT IULIUIRS

5.1.4 M3Y1 Dilation, Erosion, Opening Hag Closing uw'qu’lumsﬂ%’uﬂ‘;mmmw

YBINIBNYS

et o & &

& &l A
- malSudyedasnyshilanyaruienTodousianuuliil noise (11014 Closing

442 9uA¢ Dilation Tavl¥ Structure element sei Iddasnysem 1ddnn

d z
figAnINHamInARBIianA
- malfudpedsnesiiitnsecnmiemeunannil noise Apshinisay
. v b 4 N ¥ 4q o =~ LI o ar o o e
noise BOANBUAIY median filter UAITIRUTUMITURLINUNTSIN]Jedk2BANINT
@ - 14 . ’ o Vo o ' ' P
dnvaizInavsemeus il noise szil¥ddausd i@ honniiganinrants

»
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L 24 Qr of 4 - *F é .
- ¥l peiadhushiildnasmnniefatiuunliil noise 1iio1d Opening

UAIAWR Erosion a1y Structure Element
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NAATINADMINANDININUA

vei idaonyseulddonn

- onBuljsddnusifidnuacmnnoRatuuuil noise AakinI3aY noise

] . = | (Y [ o ar et o
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MANUIN D

Taaldsunsy

1. JAaveamsfivIamIA Threshold

t0=0;

end

al =0;

function T = threshold(I)
[row col] = size(T);
s%eimuam T 15uan Taoldauntousnt pixel Tumm 1

T = mean(mean(l));

Tb=0;
a2=0;

%A 1B IR Treshold(T) Tlaundanuusnd9szudne T 1nudu T inasdulesndt ©

while abs{(T-Tb)>t0,

Tb = T:%Tb dlud1 T Aoushnisfuae@l T Aounii)
G1 = uint8(>T)*L%G 1 HUA1 pixel 1 1 Hiflannnd1 T

G2 = vint8(I<=T).*L;%G2 thua pixel 11 1 Afinniponwmsemiity T

for i=1:row,
for j=1:col,
if 1)) > T,
al = al-+1;%a2 fip 1 pixel  (TRe)
end
end
end

a2 = (row*col)-al;%a2 AiD 911U pixel 11 G2 (al+a2 = §1147y pixel Tfﬂﬂﬂﬂ‘lu 1)
ul = sum(sum(Gl))lal;%111?1'1!1'!?;{1114 Gl

u2= sum(sum(GZ))/a2;%'H'Iﬂ"lmfd;ﬂu G2

T = (ul+u2)/2;%A1 T HA99InMINsA 1L IuE T 1))

%resel ATY0IAMT al,a2,G1,G2

al=0; a2=0;

Gl=0;, G2=0;

Aretun A1 T ﬁ‘lu %@ double

T = double(T);
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2. Inaveamsudaanmszaumuiunnuiid

function BW = gray2bw(I)

%1 (A WITAUIN(gray-scale image)
[m n] = size(l);
L = zeros(m,n);

level = threshold(D);

setlasseduim dluvrad Tamideo A1 pixel 1 1 Hanfoundmiamiiiual Threshold T
wlaguauil o

%871 pixel 11 1718109181 Treshold 1Wnlaouanuily 1

for a=1:m,
for b=1:n,
if I{a,b)<=level
L(a,b)=0;
else
Lia,b)=1;
end
end
end

%e19A1 output 8BALTTULLA binary(0-1)

BW = logical(L);
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3. Iaueanstii Dilation

tunction D = dilate(A,S);

I=A;
[row col] = size(I};
D=1,

[m n] = size(S);

%nJ?;uu structure element 1??!{‘]1!!,11111111!1% Lﬂ‘ﬂ?ixlmlﬁ

if mod(m,2) = 0 || mod(n,2)==0,
tmp = zeros(m+mod(n,2),n+mod(m,2));
tmp{ 1 +~mod(m,2):m+~mod(m,2),1+~mod(n,2):n+~mod(n,2)) = S;
S = tmp;

end

%ATUINMIVOIIVAVDA neightbor pixel H19

[ms ns) = size(S);

¢i = ceil(ms/2); ¢j = ceil(ns/2);
ji=ci-1; ii=c¢j-1;

istart = ci; fend = row-ii;
jstart = cj; jend = col-jj;

%yn5 dilation Tauiijelve pixel Ml 0 Ssnvedins dilation
for i=istart:iend,
for j=jstart;jend,
if 1G,) =0,
Di-iicicHi,jjisj-Hif) = DUiciisiHi,jjisiHif). *~8;
end
end
end
%A output DONEILINI binary(0-1)
D = logical(D};
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4. 18avyens11 Erosion

function E = erode(A,S);

I=A;

[row col] = size(D);

E=I;

[t n] = size(S);

vurfaon structure clement Mhuninvia mufxavi

if mod(m,2) = 0 || mod(n,2)=0,
tmp = zeros(m+mod(n,2),n+mod(m,2));
tmp(1+~mod(m,2):m+~mod(m,2),1+~mod(n,2):n+~mod(n,2)} = S;
S = tmp;

end

%ANMINN1VOVIVAUBA neightbor pixel ﬁal‘lif’

[ms ns] = size(8);

ci = ceil(ms/2); ¢j = ceil(ns/2);
ii=ci-1; ii=ci-l;

istart = ci; iend = row-ii;
jstart = cj; jend = col-jj;

% ¥11M3 Erosion TAuiiiowa pixel fiogluueuiunves structure clement fiaviihi o
% pixel Admnak ij axfiail o wonaniozdaudu 1
for i=istart:iend, .
for j=jstart;jend,
b = IGi-iksiHi,-ijzj+ij).*S;
E(i,j) = any(any(b));
end
end
% e output aoniluuy binary(0-1)

E = logical(E);




5. 1AnU81M 511 Opening
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function O = open(I,SE)

%3¥11115 Erosion NOU

E = erode(I,SE);

%18991NN1 Erosion fi¥11M13 Dilation
wrainwindvzfunaveans Opening

O = dilate(E,SE);

6. Inmussmn Closing

function C = close([,SE)

9%¥1113 Dilation N

D = dilate(I,SE);

%HAI911 711 Dilation ﬁ‘ﬁmﬁ Erosion
ymainin 14z HaveIN1s Closing

C = erode(D,SE);




11

MANUIN Y

Ada MATLAB flslumaiveuldsunsy

& o - 4I! oy o =
1. MduiUMs N30 IWINaRIAY tazdduiumanSoudouaisn:
[] ar =y A =1 a g -
I’Jﬂlﬂ‘iﬂ MATLAB \lﬁﬂ'lﬂllﬁﬁ'lﬁ']luuﬂ'li lﬂiﬂ\?ﬂil'lﬂilﬁﬂ‘l]l'ﬂﬂ'l_l HAXAIRUUUNG

¥ »
wlisusunassnzaniglumssnmumesasanuazaan lumsdiou Tdsunsy asil

faduitumaain
anyazANduMs A uiiums j1lit1ves MATLAB
MINN + A+B
Msay - A-B
Mg . A*B
MIGUERTIEA * A*B
MINITNUN / AB
ATIMINITY \ A\B
AIMISIFITINTN J A/B
MIUARIAS Ab A’B
MIoNMSNITN Ab A*B

al

duumsfSounnouuasassng

AnyUTANTUMS AaA NS 311111999 MATLAB
deon < x<10
VeunmSemny <= x<=10
WINAN > 10
WM >= x>=10
iy == x==1
T ~— X-~=5
uag & x>28y<1
kL i x>2|y<1
i ~ ~x
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TeavnBiiny

wSesmnoimmiedaudnvalfiion1fievlulsunsy MATLABR daulngjozil
INTEIMING % une ; IRSBIMINY % szuaaamnovg TaoTilsunsy MATLAB il hinssih
frdsidannndomne % lussiadedu dudnginiemn % nldiessiuld
nswiahlsunsuil@luddantohlunsuesls Syluvuiumshiou wasidenifedels
Wl hlsunsuesodhlofs Tsunsfidondy

wFaamny ; wifuwnmmsndnieddmio i limmaradnin dnnmsssua
wa JumsidouTilsunsy MATLAB dainnezwineiesans ; egudedidsdunies mnefi
svuunfdaudazideeonandu tﬂﬂﬁmﬁﬂauﬁﬁi‘mmuq dds B huussia@oaiuTals-
Unsy MATLAB  fozimsissananafinsmdaeniy uazdvinsiousidedeg lu
TsunsuTaelaildiniomine  Tumsidszuaamavesilsunsy MATLAB szdannmsiz
sedpuhmsuimead i A I8 udasideonnniiniideids wonmilenniideannse
Wlumsuondsendrunuazndnveuunsnd 188080 vensiniai navng % uag ; udad

a4 = A )
WATIHNIBALIAN DU 191U

A =
IN309HNW sasIDA
T
0 f11YUA subscripts
- fvuam
o a d
1 3 anwosiasmnIneg
o
a#annnes
nsgvImdetausiviade
o  d
, HoN element N6 IWINATA subscripts

d os o = =
2. Handulunssmuamanivndin
4 oF ) ) = ) ] g
m3douIuTdsunsy MATLAB sinegvimsfnamidivedinludidie tieeass

' P 1 e A
(U MsMINNABS (square root) Msmimdaysal matlaisny dudu Ml hlsunsuidou

dar A

ry v o
Suniianuenunuazidam lumsiou Tisunsy daiulisunsy MATLAB Sa0Hensuh

¥
FdwmiumssmuumaRsadinaail




» [
sqrt(x) annsa i lumsmaniresiddeiuu

... Command Window
Fle Edt Debug Desidop Window Hep

>» X = [16 25 36 9 4];
»>> sgrt(X)

ans =

>>y=1[9 5 2);
>> sqrt(y)

ans =

3.0000 2.2361 1.4142

>

113

o a dwd U] Et l ar 1 o’.:
fix(x) MerFuiimemminudinlaq alndRvstum x Teodmualdaniud

1nd 0 11nfiga dvediasu

" Command Window
fle Edt Debug Desidop Window Help

=8l

>> £ix(x)

ang =

>>

>> X = [9.9999 1.0002 5.6782 4.3333 7.8654]:
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ar ’A 1 o 4 =} & ] r 3
floor(x) 19stFuiiammsnaudinlag AlndRssdum x Tavaniudlndm

C‘ s 1 L]
— OO NANTRA AIDUINTY

" Command Window [ZHE]
k]

__F_!e Edi Debug Dasktughy@m__l-leh

»» X = [4.99 3.49 -4.86 2.23];
>> f£loor (X)

ans =

>

¥ )
roundGxy 1FHlanduiiiondiaudnlag fladifivaium x Aamivdgusiga

NANOY AB61ATY

. Command Window |Z“E]®
k|

Fie Edi Debug Deskiop Window Help

> x = [2.56 1.49 3,94 7.50 £.32];
>> round(x)

>
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a Y & 1 o o i ar 1 q’: ]
ceil) 1 Fuiiomadaudnlag Alndfvsium x Tasaniudhlndar

A a/ ] T
WINTEA AIBLINITU

... Command Window [:HE]
Fie Edt Detug Desidop Window Heb ¥

*» X = [4.99 3.49 -4.86 2.23]:
>> ceil (x)

>>

¥
sign(o) Handuil ldFdmsunsdmuan x 1aq Widuihi -1, 0 uie 1TaoRrsanin
] 1 1 o ot 1 =
Srx dianteoangudliilu -1 nie dim x daurhduguildidugud niedinrx Tim

] Jda W @ 1 1
winngud1iih 1 dedrasu

.. Command Window E] ’E]
“u

Fie Eﬂ Debtg Desktop Wndovt ) H@p

»»> X = [-99.99 4.56 0 -3.25 0,01];
>> signix)

ang =

>
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} ]
rem(x,y) HenduiimaAnrpNinaoInmMININUssnINat x 1az y #0615

" Command Window
Fie Edt Dehug Deskiop Window Help o

>> rem(13,5)

ang =

»> rem(-13,5)

ans

-3

>

o @ d’ ] A ar ] 1 L) 1 [l
mod(x,y) HINFUIMALANIMABIINNITNIIAUIEHINAT X 1AL y AI061ITY

- Command Window |:”§]®
‘Fle Edt Debup Desidop Window Help o

>> mod(13,5)

ans =

>> mod (=13, 5)

ang =

>
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¥
abs(x) 1o ¥ HanFuT lunsfuaaat Absolute danthasu

. Command Window

Fio Edt Debuy Desidop Window Hep =~~~ ¥
»>»> v = [648BF 4433 3 2 1]):
>> abs(y)
ans =
10 5 3 2 1
>

o el o ¥ 1 o = ar 3
‘ﬁﬂﬂ%uﬂlﬂuﬂ’liﬂ’m'}ﬁlﬂ'lﬂ'l Absolute 1lt'l~1ﬂ’l‘ﬂ'm'}ui)‘i\‘l‘i]%‘t'l'lﬁﬂﬁuﬂ"m‘ljﬂﬁﬁilﬂ'li

o A . . « . = [y o’:’
MIFIUINILID X=real + imaginary(j)=a + bj lav auaz b Wudwaneialan dadu

abs(X)= Va’ + b?

¢ d
3, 31IENINTGIY
ar 13 o [ é
Tilsunsy MATLAB s=ilfladdfusiieg dmiuadaosistumspudionnusiaga
1 ¢ Ja - J ¥ = = 3
wogazadndenslfon  evsdidhuweindfmumaiil lsznoudomIndndugudns
= . A 3 a Jd ar - 1 o =
wus aiasndnihumilaianum wadndendnuel weSduasmsguineg waduuamies
a  ddeq v A P g 1
Y uazRI AN IFARTime fedau
a _ od & o & w ¥
wasnaniluguinanum : sxl¥iderede il

o & o o d A o dar o
zeros(n) Mdattus MadranaSndgudgauihummdndsgSaniivma nxn

[
or

a_ s a o od - <
zeros(m,n) Mdfeilay 1adreamS ndguinidiummIndun rectangular ASUMIA mxn

A200191%1

- . Command Window [:}I@
Fle Edt Debug Desidop WVvindow Hep -

>> zeros(2,4)

ans =

>>
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» ¥
size(A) A1dail 1 nnaveauning A 1aq dedruiu

.Y Command Window -
Fle FEdt Debug Desdop Window Help o

>> A= {2 5 3:4 2 6];
»>> size(l)

>>

a od 4 & - . y
wasngaunilenenua : sz ldddedwie Ui
£ = a dda 4 2 & a do w4
ones(n) idsil i wmnindniauthumiiatamuadaihaunsndsqFaniivua nxa

o drichy a ¢ 44 a o o
ones(m,n) zeros(m,n) Maivel¥adruuninduilamiumwasnduuy rectangular Ml

YUIA mxn HI0014Y

! Command Window IZ”E'@
Fie Edt Debug Deskiop Window Help i

»> ones(2,;4)

ans =
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4. Tnssathalsunsaiugn
41 Tnrsehawuiidenly
nszuuarsmousdidoulvlulisunsy MATLAB  szifumsaauguliing
@onmshaniluTugalaTuganilsnanates Tugasundon lviismuamsiouludnpae
AFon il Tnsearraun i Tnseranuiidenleifonisoandiu
a.1.1 domimehi HTasaatrefed
if Condition
Modulel
End
mindeuluihieieluga 1 AeegnnsviusdiidonTuiuieiioztn i Ena n1s

o ¥ = or ¥ s d’
e Inssadeiieturedrounuria Tsunsuil 1aaam
=)

Condition o

Yes

Module

|
= >

firatasy
if x>0
y = sin(x)

end
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@ 4 Aot o 1 1
4.1.2 enyethdlaetaniianin 2 Tassaianiid oty

if Condition
Modulel
else
Modeule2
end

A = 2 1 [
dmnidonluiiusseznsziluga 1 uadtonluihuiefesnserhluga 2 mvh-

} 4 »
nuved Inssadisiosuneddonsuds Ilsunsuaeil

TR

Yes

Modulel Module2

|
Co —

A1001ITU
if x>0

y = sin(x);
else

y = cos(x);

end
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413 Sldsunsaiideemsdmdlnndudeumnsdasindule oxldidou'ly

lJ l:l'l 1 ' A l& o 4
aena TUiiAp henotelaetaniieninnainy satement Fadi Inseairanail

if Condition 1
Module 1
elseif Condition 2
Module 2
elseif Condition N
Module n
else
Module M
end

L}

[
1 =t & = 1
Tnssaduilwsilunsdeniounn lugadme doslugaiouiiodonlutiueie ud
y > ' - o | v P
duden Tostomua TidlusSefioznseriTuga M Sdmualddowluieg § 3 douly ms3
l:r =y f o J
warves Inssadullofusdaoumvda Tilsunsu1dni

-1 D g e \r A
fotnae liiidusetisns@ou Tdsunsu Taoms 14 nssadhedon'ly

(AAY

Module 1

Module 2

Module 3 Medule M

(.;)L




122

If x> 100

y = sqrt(x);
elseif x <100

y = log(x);
else

y=0;
end

4.2 Tnsefiamahaunuush
o r? =t ' = o c? s ¥ o o
Tnseafamsiemuudanziiog 2 wuude msvhamdrilladmuadanlsasugy
° A o ' ) ° Hg wd & '
Swouseudasonn Iaseadin for wagmsiinudldieu lunrugumsmseudaiiondy
3 ¥ b
Tasea$1s while Inseadravisassiiofuneldneil
4.2.1 Tavsa$a for
¥ 1 1
Tnsaa?1e for szitlumsiauuusimrues wausevmmiveulunsnszi
Ar0819191
for k=1:n
Module
end

] ¥
er A

Midafloznszi Tugamudmausey n Advua Wedwuseunnsziilnnmdl o

r } b
soufvzt 1U9 End msiameealnssadailaisostuied wusuia llsunsudstl

=)

k=1
Yes
ﬂ
No
k=k+1 Module
h 4
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@00 18U
for k=1:10
x=(k+1)*3;
y(k) = sqri{x);
end

wennniigthivuvesnsdmuadeonls  for  nadetetisundasdiruse
fmualugiluuy Tasly Colon() &
for k= d11?nﬁ'u:ﬁ1ﬁtﬁui‘fu:ﬁ1§uqﬂ
BatigthnnsTnsaaavesfdagsd
for k=m:s:n
Module
End

o @ d’ o A g 4 o A ) 1 o
mmuﬂ:nsz‘nﬁuaaﬁ‘mna‘u"l'u for nfivua wodaunnsshiinnni o ﬂ'ilz‘i’ll‘m

i ¥ . o o L
14 Erd msham Inssadiiannioesunodousuda Tsinsudail

(BT
|

k=m
Yes
No
k=kis Module

-




124

CRLLRN AT
for k=0:3:300
x = (k+1)*3;
y(k) = sin(x);

end

4.2.2 In3qe$a while

Taseadn while fumshandaolditenlvnugquaisseyTaodenlufidmun
srdpausmsniaonlos  mwdrieuluiidmuahifinsn/fuuasiesi Iddanso
souhififaugn ndnie Tilsunsueznszi hidaiasnousenmniiou veedume Tas

J 4 I o -] l:’ L4 H hd 3
Tﬂ'.i\‘lﬁ%l'l\iu il%ﬂﬁ']ﬂﬁﬂﬂlﬁﬂu'lﬁlﬂﬂuﬂizﬂ"lﬂ'lﬂﬂ ﬂ'l‘i‘V!'l\TlH‘llEl\‘lTﬂ‘Nﬁg'lﬂﬁl‘ﬂuﬂ\?ﬁ

while Condition
Module
End

Al X o v A o do & o
Mdaiivznsei Module yunidou luozitlumessozdu TAfds end M3

» »
votlnsaadatiamnsoeiinvaunnuda ldsunsy 1dd il

@,

No

Yes

Module

C=
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fodasu
while x <100
x=xtl;
y = sin(x);
end;

4.2.3 Ins3a313 switch-case
1 ' i o, e
TnssadhafidiuTnssahammiitouluiinseimwgliun staement switch itwmua

o da

Tuusazcase M3ilszuinma case INIUDY case FAVILISTUWUTNY statement switch Lane

switch Condition

case Condition 1
Module 1
case Condition 2
Module 2
Otherwise
end
AID01UBY

t=[0:100]*pi/50;
data = input(*Type sin, cos or tan: *,’s’);
response = lower(data);

switch response

case ‘sin’
si = sin(t);
plot(si);
case ‘cos’
co = cos(t);
plot(co);
case ‘tan’

ta = tan(t);
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plot(ta);
otherwise
display(*You have not enter a proper choice.”)

end

d
5. Waniunaadn
d s
5.1 AUNDUYTONYAINIAVARN (Mean)
o 8 ma et 1 = agda o ' = ot 1 o
msianmnadadaitmmidusdossiiiiiionidhunn  dundosslinuniiy
> 2 4 a 1
wasnwesdnyaiamudmsdndnudeyadsannioefineédvaunsdeil

z- 2%
n

&

! A ) ar 1
NDAINABUDINYNAIVYN
2

; A

»
n fedandeyananua

prrfayauaasdn

o o , i o r L] ] A é
Tisunsy MATLAB SsnsunSemasn1ddmsus mana unaofie mean G4l

¥
Tnseasadsda 11
A [ o o1 v oA v o
mean(A) fie MIMAURAUYBY A 81 A WunnmesmreaHER IR InMmsRIInee
1 a da ar ] | []
Wusanand & A SlunmSadmmadninldnnmsinnussiiunnaefuaii 1dennd

< 1 ar a [ 1
lﬂﬁﬂiullﬂﬁzﬂﬁﬂﬂﬂﬂluﬂiﬂ"ﬂ A ﬂ']ﬂd’lﬂ‘]ﬂl

L. Command Window
Flis Edt Debug Desktop Wlndc_:w Help

>> B = [20 25 30 27 15 20 10 15 22]:
>> € =[5 89:3 556 706;506 4;756;108 9;12 10 11]:
>> mean (B)
ang =
20,4444
>> mean(C)

ansg =

6.8571 7.0000 7.4286
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5.2 HA3IY (sum)
) o 9/ @ ]
sum(A) AensAnnamaswvesdoya A §1 A dunniaes swasnwes A szidlum
o d a o
anarf Iillumasavesnna element T A §1 A Wunmnd dwasaves A seilunme?
A ) or =y o 1 1
uorfuilunasnhuudazndnusaunind A #redrau

" Command Window

Fle Edt Debug Deskop Wndow Help

>> A= [2 43 5];
>> B =102 3 4:1 2 3;:3 5 2]:
>> sum{l)

ang =

>

= o ' v dw w
5.3 any(a) fio vdnghendnlueisisdiotintos 1 §a7'Tsiih 0 9 return Harfdy

4 A
duq hidlumsd@oulysunsy
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6. Binary

Logical Ao ulaem il Binary #ae81amu

«.. Command Window |:”@
ol

5 Edt Debug Desklop Window Help o
> A=[12 3; 95 6; 789];
>>» B = logical (eye(3))

B =
1 a 0
0 1 0
D 0 1
>> A(B)
ans =
1
5
9
>

o o Py = r B =
uint§ fio Midalumsalaoudeyalyiifhuyiia uasigned integer vi11a 8 in

7. muveulanTy

function fie fids lumsad il suu M-fite el a9y

function [mean,stdev] = stat(x)
n = length(x);
mean = sum{x)/n;

stdev = sqrt(sum((x-mean).*2/n));



129

ey YV A
Uszingisulnsany

¥o weTude  Adu
gHdun 45/2 11.6 pLufa o v.3mes 9. #wgy Tan
szTansinmn

- swisendnuninTseSounind ns dadinony 0. g Tan

- 1"]11qﬁuﬁ15aﬁnma;jszﬁ'nﬂ?tymm?§u?]ﬁ4

o P o o
FINIAINTSUNBARNADS AUZIANTSURITAS
UM TINGIRBULSADS

E-muil: foobfeeh@hotmail.com

o wnlszdng  29fnsd
Qliduun 19 1.12 ainiosa oaAu .61
sziamsanmn

- sudisudAnynn lsauSsuduing .81
»
L 95 o 1 ar oF A
- ilegiudmdsdnmegszaulSoyanms $uii 4

AMIAINTTUADURIADS AUSIAINTTUAITAT

UHIINVIRUUITAT

E-mail: one_cpe@hotmail,com



	title
	abstract
	content
	chapter 1
	chapter 2
	chapter 3
	chapter 4
	chapter 5
	references
	appendix
	bibliography

