S. MopnenupoBanne kanana I{CK u Z-kaHana B cucreme
Octave

5.1. Lenb padoTbI

O3HaKOMHUTbCS C IPHHIIUIIAMH TOCTPOEHU I MOEJIeH KaHaloB B cuicTeme Octave
Ha ipuMepe KaHana ['unbepra—2MoTTa U npoBecTU MoaeaupoBanre kanaita JJCK
U 7Z-KaHaja.

5.2. Pexkomenayemasi Jureparypa

1. E.P. Anekcees, O. B. UecHokoBa «Benenue B Octave 111 HHKEHEPOB U
MmateMaTHKoB» M. : ALT Linux, 2012. — 368 c.

2. Documentation // Octave-Forge.
URL: http://octave.sourceforge.net/docs.html

3. E.P. Anekcees, O.B. Uecnokosa «Benenue B Octave» // HOY UHTY -
HT. URL: http://www.intuit.ru/studies/courses/3677/919/info

5.3. Teopernueckasi cpaBKa

Cnpaska Hanicana 11 OC Debian Linux, ucnosb3yomieics B 1adopaTopu-
sIX Kadeapel, C yYETOM UCHOJIb3yEMOr0 HHTEepdeHca MoJb30BaTEes.

IIpu nmoctpoennn mozenen KaHayioB B cucteme Octave MOXKHO HITH ABYMSI
NyTSIMH: MOZAEJIMPOBATh COOCTBEHHO KaHaJl, KOTOPBIHA MOJIy4aeT Ha BXOJ HCXOJ-
HBI MACCUB [aHHBIX M BO3BPALIAET MACCHUB JAHHBIX C YK€ HAJIOKEHHOM Ha HEro
OMMUOKOM, JMOO MUCcaTh MOJEb OUIMOOK, KOTOpasi BO3BpallaeT MacCHB OLIMOOK,
KOTOPbIM TpeOyeTcst 3aTEM MOJIEMEHTHO CJIOKUTD IO MOAYJIO 2 C MACCUBOM JaH-
HbIX. Huxe npuBeneHsl 00a BapuaHTa AJisl MOJEJH KaHasa [ 'mibepra—2IHoTTa,
OCHOBAHHOM Ha JIBYX I1OCJIEIOBATEJIbHBIX MPOBEPKAX FeHepaTopa CJyYarnHbIX YH-
ces (IByX «OpOCKax KOCTH»).

Monenn kanana I'nnbdepra—3Iaanorra

% Gilbert-Elliott Channel Model
function [outArr,lastStatel=gec(dataArr,pBG,pGB,pG,pB,initState)

State = initState; % Get initial state
[Height,Width]=size(dataArr); % Find size of data array
outArr=zeros(Height,Width); % Initialize output array
for Cntl=1:1:Height % Start row searching cycle
for Cnt2=1:1:Width % Start inner searching cycle
if State == % Good state

outArr(Cnt1,Cnt2) = xor(dataArr(Cntl,Cnt2),rand(1)<=pG);
State = rand(1)<=pGB;

elseif State == % Bad state
outArr(Cnt1,Cnt2) = xor(dataArr(Cntl,Cnt2),rand(1)<=pB);
State = rand(1)>pBG;
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else
printf (’Error: Incorrect state\n’);
break;
endif
end
end
lastState = State; % Return last state
end

B xauecTBe mapamMeTpoB B MPUBEACHHYIO (PYHKIHIO MOIeSH KaHaia ['mibepTa—
DJUIMOTTA NMEPENATCS MACCUB UCXOJHBIX JaHHbIX, cocTosimud u3 0 u 1, BeposiT-
HOCTHBIE MapaMeTPbl MOAEJIH KaHasla M HauaJbHOE COCTOSIHME KaHasa. MoJesb BO3-
BpalllaeT MAaCCUB JaHHBIX, TPOLIECINIUX Yepe3 KaHal, — C HAJIO)KEHHOW OMMOKON —
1 KOHEUHOE COCTOSIHHE KaHaJia.

B npuBeieHHOH MOJIEIH peKOMEHAYeTCsl OOpaTHTh BHUMaHHE Ha CTPOKY
[Height ,Width]=size (datalArr);

OTa (PyHKIMS ONpeaessieT pasMepbl HCXOAHOTO MAacCHBA JAHHBIX JJIsI TTOCEIYI0-
IEro MosJeMeHTHOro nepedopa.

Taxxe oOpaTHTEe BHUMaHUE HA Peaau3auuro npo8epKu 8epOsSiMHOCIU HA OC-
Hoge zenepamopa cayuaiinsix uuces. OyHkuus rand (1) Bo3BpalaeT ciyyaiHoe
apoOHoe yncio B mpoMexyTke 0—1. CoOTBETCTBEHHO, €CJIH BbINAJAET YUCIIO MEHb-
wee JIMOO paBHOE 3a/1aHHOM BEPOSITHOCTH, TO MPOBEPKA cUMTaeTcs ycnemHor. Ha-
NPUMEP, €CJIM BepOosITHOCTh omnOKH B KaHase [JCK paBHa pO, TO NpoBEpPKY MOKHO
caenarb BelpakeHreM rand (1) <=p0. DTo Belpake€HHe cpa3y BEPHET NMPABHJIbHBIN
OHUT OIMOKH.

CTOUT OTMETHTB, YTO MOJeaUpoBaHHe KaHaia I1[] B Buae Moaean cooOCTBeH-
HO KaHaJla yA0OHO 1JIs1 MOCJEAYIOWEro ero NpUMEHEHHS] B UMHUTALIHOHHOM MOJE-
yvpoBanuu CIII.

Jyist aHamM3a MoIeNii KaHajia, paboTa KOTOPOTo He 3aBUCUT OT MOTOKA BXO/JI-
HBIX JAHHBIX, YIOOHO MPOMYCKaTh 4epe3 MOCTPOSHHYI0 MOJEJIb MAaCCHB HYJIEBBIX
UCXOJHBIX JaHHBIX. B 9TOM cilyuae Ha BbIXOJ€ KaHaia cpa3y Oy et nojaydyeH Oyaet
MacCCHB OMIMOOYHBIX OUT, KOTOPHIA YIOOHO aHanu3upoBaThb. CpaBHEHHE C MCXOJ-
HBIM MAaCCHBOM NPH 9TOM He TpeOyeTcs.

Ecnu ke paboTa Mofienu KaHajia 3aBUCHT OT BXOJSIIUX JaHHbIX, KaK HaIpH-
Mep B Z-KaHaJie, TO He0OOXOAMMO MepeIaBaTh yepe3 KaHasl pa3IMuHble MAaCCUBBI UC-
XOJIHBIX JIaHHBIX, YTOOBI MPOBEPUTH PAa0OTYy MOJE/H B pasHbIX yCJIOBUsIX. B uact-
HOCTH, TIPH OLIEHKE KaHajia yJOOHO HUCIMOJb30BaTh B KAUECTBE UCXOAHBIX HAHHBIX
CJly4alHO CT€HEPUPOBAHHbIM OUTOBBIH MACCHB.

b = randint(n, m);

Ota ¢yHKIMS BO3BpamaeT OUTOBBI MACCHUB U3 1 CTPOK U M CTOJIOLIOB.
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JJ1s1 co3ganust MacCHBa HYJIEH UCTIOJIB3YETCS (PyHKLUS

b = zeros(n, m);

JJ1s1 co3gaHusl MacCHBa €IMHUILL UCTIONb3YyeTCsl (PYHKLIHUS

b = ones(n, m);

DYHKIHUIO MOJEIH KaHajla MOKHO PEaIi30BaTh B OTAEIbHOM (paie. Takom
(paiin1 1OJKEH UMETD TO K€ UMSI, UTO U UM (PYHKUMH. Pacimpenue daitia — « . m».
YToObI HCTIOIb30BaTh TAKYIO (PYHKIIHIO, HEOOXOAUMO 3alyCTHTh cucTeMy Octave B
TOM KaTaJjore, B KOTOPOM JIEKHUT 9Ta (DYHKLHSI.

Mogenb omu0ok I'nndepra-dmnanorra

% Gilbert-Elliott Error Model
function [erVek,lastState]=gem(Height,Width,pBG,pGB,pG,pB,initState)

State = initState; % Get initial state
erVek=zeros([Height,Width]); 7% Initialize error array
for Cntl=1:1:Height % Start row searching cycle
for Cnt2=1:1:Width % Start inner (column) searching cycle
if State == % Good state

erVek(Cnt1,Cnt2) = rand(1)<=pG;
State = rand(1)<=pGB;

elseif State == % Bad state
erVek(Cnt1,Cnt2) = rand(1)<=pB;
State = rand(1)>pBG;

else
printf (’Error: Incorrect state\n’);
break;
endif
end
end
lastState = State; % Return last state
end

Hcnonb3oBanue Moaeiu omuOOK BO3MOXKHO B TOM CJIyuae, Korjaa padbora Ka-
HaJia He 3aBUCHUT OT BXOJHBIX JaHHBIX. DaKTHUECKH, MOAEb OIMHOOK MpeICcTaBJIsI-
eT cobol Mofeb KaHajla MPH HYJIEBbIX BXOJHBIX NaHHbIX. Takum oOpasom, eciu
1 Takux KaHayoB Kak KaHan JCK unu kanan ['mnGepra—2a1M0TTa HCIIOJIb30BA-
HHE MOJIeJId OMMOOK BO3MOKHO, TO IJis Z-KaHaja 9TOT CHOCO0 MOJAEJIHPOBAHHMS
HEMPHUMEHHUM.

5.4. IlopsiioK BbINOJIHEHHS 3aJaHHS

3amaHue BBIMOJHSETCS KaXIbIM YYalldMCsl HHOUBHIYabHO. [1o pesynbTa-
TaM pabOThl HEOOXOOUMO C(POPMHPOBATH OTUET, B KOTOPOM OTPa3UTh LEJb pado-
ThI, TIOCJIEZIOBATEIbHOCTD BBIMTOJIHCHHBIX JGHCTBHH, B KaUeCTBe KOTOPBIX TOJIKEH
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(purypupoBaTh HanMcaHHbIM cueHapui Octave ¢ MOSICHSIOIUMH KOMMEHTAPHSIMH,
a TakKe pe3yJIbTaT BBIIOJHEHUs padOThl — rpaHK SKCHEPUMEHTAIBHON BEPOSIT-
HOCTH omMOKH B KaHase [JCK u rpaduk cTaHAapTHOTO OTKJIOHEHHUSI.

OTtuét popmMupyeTcsi B 9J1eKTpOHHOM BUJe B (popmate PDF u oTnipaBinisieTcst
Ha 3JIEKTPOHHYIO MOUTY MPENoaBaTesl.

1. Hcnosb30BaB B KauecTBe MpuMepa Moaesb KaHaita ['mnbepra—2mmmoTTa
Hanucath Moaesib KaHaja J[ICK.

2. CpaBHMTb pe3yabTaT AEHCTBUS MOJEJH C PE3YJIbTATOM BCTPOEHHOH B CH-
cremy Octave mogenn kaHana [JCK, nocTpous rpapuku 3aBUCUMOCTH 9KCHEPH-
MEHTAJIbHO TMOJYUEHHOTO 3HaueHHsl BepOosITHOCTH omuOKku B kaHase JICK ot 3a-
OAHHOW BEPOSITHOCTH (IJIs1 KaXIOH M3 MopesieH). B kauecTBe KOHTPOJIBHBIX TO-
YeK B3SITh CJIEAYIOIHE 3HAUCHHUSI BEPOSTHOCTH pg: [le-4 5e-4 le-3 5e-3 le-2
5e-2 le-1]. [Ins onpenesieHus 9KCIIEPUMEHTAIBHOTO 3HAYEHH S UCTIOJIb30BATh Me-
tog MonTte-KapJiio ¢ ycpeIHeHHeM IO MSITH MOCJIEBOBATEIbHBIM SKCIIEPUMEHTAM.
B KaX10M SKCTIePHMEHTe TepeiaBaTh uepes Kanai 10° 6HT. YIIPOIeHHO alropuT™
9KCNEPHUMEHTA MOKHO MPEACTABUTh B BUJIE MOCJIEAOBATEIbHOCTH JEHCTBUN

a) copMHpOBaTh MAcCHB HyJeH pasmepom 1 Ha 10°;

0) mepenath ero yepes BcTpoeHHyw B Octave mogenb kaHana [ICK;

B) TNOCUHTATh CYMMY €IHHHI] B MacCHBe, KOTOopasi OyJeT paBHa oOImeMy
KOJINYECTBY OMIMOOK; KoMaHa sum(A);

) MOAEJMUTh YUCJIO OMHKOOK Ha 0oOliee UMCJIO MepelaHHbIX OUT, MOJTYUHB
9KCMEPUMEHTAIbHOE 3HAUEHHE BEPOSITHOCTH OMIHUOKH B KaHAJIE;

1) TOBTOPHUTH SKCIIEPUMEHT MO MSTh pa3 AJisi KakJA0H BEPOSITHOCTH OIIHO-
KH Po;

€) paccuuTaTh s KaXOOW TOYKH CpeIHEE 3HAUEHHE U MOCTPOUTH rpadu-
KM (IISITh 9KCNEPHUMEHTAIBHBIX H CPEHEE HA OJHON MJIOCKOCTH);

k) MOBTOPHUTH BECh SKCIIEPUMEHT [JIsl MOJIEJIH, HATUCAHHON CAMOCTOSITEb-
HO; MOCTPOUTH I'pachuKH (MATh SKCIIEPUMEHTAJIBHBIX U CPEJIHEE HA OJTHOM IJIOCKO-
CTH);

3) MOCTPOUTH rpapuk ¢ yCpeIHEHHBIMH IO MSITH YKCIIEPUMEHTaM 3HAUCHH-
SIMH 17151 00erX Mojiesiel Ha OJTHOM KOOPJIMHATHOM MJIOCKOCTHU (1151 CDAaBHEHHSI).
Ha Bcex rpadgukax AOJIKHBI IPUCYTCTBOBATh Ha3BaHHE rpadyka, NOANHUCH OCEH U
Jieresia (Ha aHr JIMUCKOM WA TPAHCIUTOM).

3. Cpenatb BbIBOJ O MPABUJIBHOCTH paOOTHI MOAEIIH.

4. Ilo aHanoruu HamMcaTb MOJEJb Z-KaHaja.

5. TlocTpouTts rpaduk 3aBUCUMOCTH PE3yJIbTHPYIOLIEH BEPOSITHOCTH OLIHO-
KM Ha BBIXOJE Z-KaHaJla IPHU MoJaye Ha ero BXoA: 1) MaccuBa HyJieH; 2) MacCUBa
€IMHUL; 3) MacCUBa CJIyYaHHbIX ABOMUYHBIX 4yHce. JIs1 mOJly4yeHHsl SKCIepHUMEH-
TaJbHBIX 3HAUEHUH PEe3yJbTHPYIOIEH BEPOSITHOCTH OIHOKH HUCIOJIb30BATh METO/]
Momnte-KapJio ¢ ycpeIHeHHeM MO MSTH NOCJIEI0BATEIBbHBIM 9KCIIEPUMEHTaM. Pa3-
Mep 6uTOBOro MacchBa — 10° GHT.
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6. CaenaTb BBIBOJIBI 110 pe3yJIbTaTaM.
5.5. Ilopsaok 3aUTHI NPAKTHYECKOH PadOTHI

3amuTa paboThl MOKET OCYLIECTBISITHCS OJJHUM U3 HUKETIEPEUUCIICHHBIX CIIO-
co0OOB WJIM UX COUETAaHHEM Ha YCMOTpPEHHE NpernoaaBaTeisl.

1. YcTHbIH OTBET 1O TeMe pabOTHI.

2. TecTupoBaHHE MO TEME padOTHI

3. 3ajgaua o teme pabOTBHI.

4. VHble BapUaHThl HA YCMOTPEHHUE TIpernoiaBaTeisl.
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