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ABSTRACT

This project was the development of computer programs to analyze the optical constants
and thickness of thin films, absorption coefficient, refractive index. Obtained from optical
transmission of thin translucent. By developing software using MATLAB version R2012b in
designing GUI screen with Graphical User Interface Development Environment (GUIDE) and
write code in a function M-file to analyze the optical constants. The analysis of the relationship
between wavelength. The percentage passing the film is in Microsoft Excel and analyzed using

the principle of Sven this poll (Swanepoel).
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TuSnaidnsganduuauuiuied a£o uaz x<1 1INAUNITA (2.9) Hag (2.10)

o

1 1 s lg s a ﬂy
HAANYBIAIUNAVVDN T, 1Ay T, 92 hiunuaanls x aatifo

1 ML _—

Tt C\Tll 4 '
mmsununaumsi 2.8) aalu 2.13) szamsan Iima o 16 fail

1 1
n =[N+ (N2 —s2)/2]'/2 (2.14)
& Tm-T s25)
go N =25 Tm  (S+1)
To T 2

H kY il
aumsi (2.14) Hensoh ldwin nd)nn T, waz T, 18 iWonsua )

'
~ ot =

Y i g Yo oA i o v aa
LUAIAIAINNNAD UDITUNITN (2.8) ﬂﬂﬁﬁﬂlulﬂﬂuw LATAT X fT’]ln'iﬂﬂ’]u’Jm‘H-lllﬂiﬂ-mﬂﬁﬂﬂjﬁ

a

g’z = = o w @
NIAUNITN (2.19) 1A (2.10) (UUANMITONAIAIAD (quadratic function) U94A2115 x 91ANF

uAaumsh (2.9) 921dn

_ Em—[By-(n2-1)3(n?-s1)] /2
X = T ) (2.15)




8n?s
Twm

(n? = D(n = 5?)

e Ey =
1MIuAaNNISN (2.7) 92187

_ Em~[Eh-(n?*-1)*(n?-s2)] /2
X = (n—1)3(n-s2) P18

' 2
dig Ey = 8,: 2(n% — D(@? —s2)

HAEMAFUMIN (2.9) 1az (2.10) 1z1d11

2TmTm _ AXx
Tm+Tm- - B+Dx2

(2.17)

2 d'i 1 9
UATHATENDWIAT x 92 19T

90 5 i i i ki)
X = N T S (2.18)

8n?s

e F =

2T Th

2.19
Tm+Tm ( )

ag =

'
=

; \ " :
MAaumsi (2.17) wag 2.7) Mulan T, AeduldeiriugalfouTds (inflection

i Qy cal Y 9 [ =Y n" 1 (] ::’:d.
point) UBITIMIUNINADAVRIFUN 22 1duTnvesdutlse@nimsdsrunaifon Tq

" ¥
ﬁ?h?iﬂﬁﬂ%ﬂ?ﬂ’glmﬁ’]qﬁ}iﬂﬂ‘i’Jﬂ”l‘iLL‘Vliﬂﬁ@ﬂ“l]ﬂﬂ’cﬂﬂﬂﬂﬂJﬂTﬁﬁQNW‘uuﬁd Taun1saunnsa

' '
o =) o

1 r ¥
aANNITN (2.7) TENINYAGIER (Fundu) NUIANTHA (Moendn) Aaiife
T
1

E_[. B — Cxcos@ + Dx?
0

de

= a a = . . . : a o
YszmnanutlunssunmnsaluuSNannyg (narrow integration region) HAW15171A93

s

= 4:; 9 a A =)
NNATUATIAIN LAINDUDINTITDUNINTAND

Ax
- 2.20
[(B—Cx+Dx2)(B+Cx+Dx2)] /2 (2.20)

04
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unUENMIN (2.9) uaz (2.10) aaluaumsi (2.20) 12 189
TO( = TMT]T‘] (221)

= g 1 . a : : =
Taoh Ta 121 uAUNROIVIAGN (geometric mean) YDA T, Az T F9aumsn (2.21)

Y @

) e o - t g A
willuaumsityse Tewd m1naumsh (2.20) ansama x 1dqadl fie

_ {G-[G2-(n%-1)b(n%-s%)] /2}/2
X = T (2.22)

a __ 128n%s? 272 T il 2 502 242
Be G =—0F—+n" (LT e D’ —5%)

=y @ el 4 [~ A a wa a
AunIsh (2.22) auyanuaumsn 2.6) suiluitionlslunisfnimnimidwely

' [~1 ] a { gw 1 w
genuoury lauazdududsusa aumsi 2.22) Ddiaunsaldmia n snanlnady T lu
V3w T (o o =0) MIf A1 o 92Fu0013 1Ha x vesaunsi (2.22) misy

| udavglaan

n=[H+ (H? — s2)'/2]'/2 (2.23)
4 | 1S3 s?+1
aie R = (s2+1)Ta? 2

= a 4 Y 9 o o 1 d' 1 @ A
wivhdwinazdswau Idmmsduaamar x nndeulvudugiusessuiino
A Y . = Y1
WUIOUUA (infinite substrate) 399 1@

s (n+1)(s+n)[1=(Tp/Tm) /2]

2.24
(=1)(s=1)[1+(Tp/Tm) /2] .

umiuFeneNaunsn (2.24) lauyaiuaumsi (2.12),2.13),2.18) uaz (2.22)

1 oA A '
2.1.3 THNUMINANAUNTIDENILI

Y
o

a o & , & 1 v o =
G.lul]inm'ﬂllﬂ]ﬁﬂﬂﬂau“ﬁﬁﬂﬂWﬂliq ﬁ'Jﬂ']ﬁLW]Sﬂﬁﬂﬂﬁ]&'ulllﬂﬁ”]ﬂgl?”wu ﬂﬂuuﬂdll

r il

ANTOMUINAT n 1A x VA NATUMIAEILTLmREI 1R e 18 A1 n vesUTu AT

.

3/ .
maganauLaegstiannsalszina ldnamsandiudennuSnedy wu snusoud

4 A < Y ' ' o v
llf‘l"l'iﬂﬂﬂﬁmlﬁ\u"lﬂ‘UNuﬂzﬂﬂlﬂﬁN L“]Jumu AIUAT x 'ﬁ”]ﬂJﬁﬂﬂTu’J‘al?i‘ﬂﬂﬁﬂﬂ’dum’iclﬂ

aunsnilsvesiranmsou ldun aunsi 2.15). (2.16), (2.18) uaz (2.22) M3y a Ana
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] & A Yy v g Y, i d
HINg Lﬁuﬂiﬂlﬂmdﬁﬂ@ TM’ Ta, T:‘ Lae Tm %3@Lﬂl1“ﬁﬂuﬂmﬂu TO ﬂ1ﬂ51ﬂaﬂ1§m3’3llﬂiﬂﬁﬂﬂ

gnazdu x <1 aumsh 2.7) aunsadouIddy

7 Ax
°™ B

_ (n=-1)3(n+s?%)

16n2s TO (2.25)

2.1.4 HUVIDDUTINUAY

=1

] 3/
onadeuAMuudIvegui S1fmuald s =1.51 Anumuiveildin @) a-

Si:H iy 1000 w1 Tuwas adyiiinmeziloulugivesaunisnod (Cauchy's equation)

[

N

Zle

3x105
7\2

+ 2.6 (2.26)

daumasnsiuesduilsz@ninisganauuano

6
loga = 1'5:—210 e (2.27)

- ] (= =
Taon a Svuseily nTuwag)”

21077 n(A) 1ag a Aananedy e Ty uT e uF R UnY I TeAnd DR UHART
1 4 1 = o o 1 ar a £ =
naadded19d Wenswa ot udanawsari ldwnamduls: Ansnsgadudam

k(A) 91nnNuduiug

] a ' ar o Y a dl. as d'l. =l 9/ d'l 4' 1 o d'!.
FMTUMIHIAIANINHUIVEIW aN1Ie (d) °1wwm15m1wauﬂauwsamaﬂau nogannu iNe n,
= (Y @ a A y 0w a
uag n, Wuadyiivnmuesilauueianuenaiu A, uaz A, mud ey 3naunsi (2.3) o

kY = d A
hlﬂ'ﬂ'l']i]wu-lmﬂﬂwﬁuu'}ﬂﬂﬂ

d i J\1?\2

e R R (2.28)
2(Ainy—=2Azny)

Y o s @ 1 1 a) o ai:l af
apllandmsvan/nasumsassiunaavesilavuisiianuminluszdu 100 w1y

¥
a

< ! @ ol L) A A a
was swiluduTnsouriugusesfuilunszanaladinnunuilugii 2 Tafwaes dniui
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1 1 v o o | v oA w =
dszmnan anvruvewrugiusesfuiiueiududiadsiinmve sl duuisezm 1dnn

aumsn (2.5) 7 a vzfmuan ldwoda x 1inaunsh (2.6)

o ¥ ¥ d
2.2 MsMuuArIAr v vvasianu1aldsauas

v o £ o

o L o/ L} g =) C; 1 g
ArtvoIUEIIE YRR UATasMTIaa) nasunsaauesiuA N e U1 taz 1y
~ o " 3/ 1 a o o o d Y ~ A 1 o w

aunsn (2.2) Muruma1 S mmsnszneegiisdayiudoyaiannyeudedanay
o r 1 A o ~ | 1 ] <
wadued oo 1 1d S(1) lumsviam s Timnedi s = 1.51 92 1dnanisaarimisiu 0.921
uaaalas T, Tugilii 2.2

dmiumsfmuimved n luusnaumsganivinaumazihunaiaziian T, uag T,
d' d'l 1 [ ::'2 d'd [ y‘g I ‘=; L = a;
nANWEIAILUANANAY Fannuemnaua s da lavuegiuvina il uaznsdivesgli
2.2 Agagangndeslszana +1 nm. wielszana 0.1%

H ) '
A15199 2.1 azuaaiivImlnasuved A, T, uaz Ty 9t la01ngy 2.2 aimisdari

g '

1 4 L} ] QJ { o 3
vuzsmumduldewes Ty uas T, luudazanuenaau uag leguuanlnasufifa iy

=y 9 1 o = I'd 9/ 1 P | o
139 D1AnaIzgnmuanlagldneuiunes mudlugi Tdsszndnmugailadiganisii

L | Y

paamsaeaunsnmadun andeuiisans

U

v oA W

AWM nyaga U INaunITh (2.12) Auaaaluaisied 2.1 mdadivniee

EY

PAADINAIINATHINANINNUT d Nozoduiene luaiuda
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kY
Y

AN 2.1 waesmivranlaniuues A, T, nag Ty, 71801031 2.2 uazgmmssuimues n

ae d

4 Ty y i , m dy s "

859 0.919 0.478 013 7 997 2.007 3.006
814 0919 0470  2.032 7.5 1000 3.053 3053
775 0.916 0.460 3,093 1033 8 1002 3,100 3.099
740 0913 (.448 3,149 Y88 &5 999 3. 145 3,147
710 0.908 0.437 3198 979 9 9499 2193 3193
683 0.896 0.426 3.240 1023 9.5 1001 3.244 3.243
659 0882 (.43 1292 1013 10 1000 3.295 3.291
636 0.847 0.298 3,333 1002 10,2 1001 3.339 3.34]
617 0.80s 0.278 3.400 978 Il Gag8 1,394 2.389
508 0.715 Q54 3420 1049 1.5 1003 3.439 3439
382 0.616 0.314 1496 1006 12 999 2462 3.484
ipd (0.433 0.236 3.590 A9 (P20 3242
355 0.328  0.210  3.668 536 13 3.573

d, = 1008: 0, =25:d,=1000: g, =2

o ay d

2.3 MIMrUamIANNHMIva I any1al ) daues
Y I~ v oA W 6"; pui & 1= - a 1 9 @
0 ny LAz n, Wudaiinmnireangage (sediga) 2 A uaz A, Heglnalfoany

aa'ldmnannsn (2.3) 12 1d5u0n

d N 1112

— (2.29)
2(Ainy—43nq)

aun15h (2.29) Tdwddgunivzifadedanaraludiuls nersildnhigndeqld a1 d

o ~ <) i = o 1 1
MUINNNAUMITN (2.29) zuaauilu d, Tuas19f 2.1 umsnszneallun d, dau

Ed
=)

- o 8§14 2 =1 o a A
Meauutiudoua®n ny WUAMUINININTUNTN (2.12) HAZAIINEIINIY A

AURALUDY dy = 1008 + 25 nm. A1 d;y @30 1T nyifeasIvde

o W

u uﬁ’asamﬁm%’uq‘mﬁ";mr]ﬁuﬂﬁﬁ (2.3) ﬂmﬁu%mawummmgﬂﬁaﬂummzﬁﬁmn‘lﬁ
Aanssmamduni oA ns s udnues m dmsuudas A 1agnIf LA d,
pnaumsi 3 19a1ves nlﬁﬂﬂga fimves m hiansamuuaes wiininsiaao Tavy
AUMST (2.3) HAVBIAINITIZHIUAITNATOULALATLIUNY dy  eveesl m Al¥s
2 A

nszateananigalu dynisez lasuaunaoves d, Tua1519 2.1 e d = 1000 + 2 nm. 7

q
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Aomune 1% widres 2 sxgnilarueonly uazaives Ty, uaz T, Tanuaiud 1%

e o

3 ¥
uaouildinsi lddinouves d, =1000+3 nm. :Jﬂumgnﬁ’mxmmﬂﬁ’mumﬂumi

Zee

v ¥

Mrun d gnABIAIY

Tagldmngndesves muaz dy, n azansodnanlasld A luaunsi 3 uaaza

¥
=t 1

' J I~ 1 r 1 a g 4 1w
maniglngily ny Tuesied 1 uazaumarll A19349 n,, AUl n, MITAEINABAY

Z '

S g v P y ) o
WINFUF 1M UNITAIAMTANTANNIIAAUTUNI M5 IFTaNTuvUUNesYy n =

e

a/A2 + ¢ azuaaam n, Tumsd 2.1 Weu'ldaadl
n = 3.028 x 105/4% + 2.595 (2.30)

dy LY <& a { y [ a
aumstinovasaduansuluFmguiildlumsadenduanlnesy  jduuuveuiufe

]
=

< a @ [} o J 1 {1 Y
ﬁ\?ﬂ‘HuﬂrJWJJﬂﬁﬂﬂﬂﬂW%l’nl%ﬁWW‘iUﬂﬁﬂWﬂﬂTiElj LLﬂWE)aﬂ'ﬂﬁﬂ’lﬂ’lﬂ"Iﬂﬁﬂﬂ Iﬂﬂﬂdi?uﬁﬂiﬂ%

b/ Tuswmsi (2.30)

as

Aves muaz d Gamusognimualaeitmsuunnilniidie  auufnsusy
o o [ A = & o o P! - =
DI (DIHIANNITOATINTIVOINIUINIAY) YBUNONUINAD My LAZEUAITA (2.3) N

[

' 3/
ansnen ey lugivesvesnauaninnsy dail

ond = (my +1/2)4,  1=0123 ..

l/2 =2d(n/A) —m, (2.31)

3V

=1 1 44 o w
aumstnduiioglugduvvveudunsa vin 1/2 ndeans iy n/2 iduassazinnuaindu
2d uazAauuLAY y Y83 —my 310 4 ugaansivesaunsi (2.31) dwmSua1ves A uag n,
UDINTT 19N 2.1

FEmsuuun ndanuFeudeniiauls uuannsmwiza1vee A uag n vedaed

¥
as

{ o [ @ @ o
mﬁnmmwﬂuﬁlumimwuﬂauﬂumu’m mUazANUYUL d
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asy o = a
ABNIIAUHHITHUIVE

= [ 3/ ac =
3.1 AnEmMsmuImIeIsanuilva (Swanepoel)
o wa a o < A o w o o o
anvuzauauiavesdlduuuudsdidyun SmsumsUivleguniwiaznis
o = d = o o 1 :gs} @ U o af o
Wauvesilay Unaed s Tumsmauauil asthinm nd), MasiiFaaavealay i, uay
a o a
AUHU d VDINAUAIMTONDITHIIN RAA), T(A)
AU substrate ng fwras Tavldaunishi (3.1)-3.8) uazuanaslugali 3.1 e

< s ! 0w o o 1 < = o
Ty uaz T, Wudunumgegauaznisiga awd1eu uaaz Ty uazT, iy A @oadums

AU

- 4 1 1)1/2
nS—TS+(;53- ) JER (3.1)

il
n =[N+ (N? —n?)2]/2, (3.2)

' 2
N A D (TfMTTm) + n52+11 (3.3)

m

kzz——j%lnx (3.4)

F A (P 1R e TR

R — : 3.5
(n=1)3(n-n2) (3.3)
8nin
F& 3 (3.6)
T;
S Tar T,
i = Mo (3.7)
TM"'Tm
A
1z (3.8)

N 2(n1A1—nyA,)

o LY

=l At A 1 i A ay o a d I~

N5 N 1 IRRr N nid), MAIFUEIURINEY k), nazanunul 4 voaiawy i
a ‘é’ —~ o’ 1 1 —y o 4

MIHAVUNUFIUNIATINGIN TS A20019WU mANMNAAULAEMTaE R o UL

a3



17

95 4

T T T T Ty T T Y]
m=1 | A T“T.\t MM 1 M.
Y 90 4
N=n-ik d
85
f g
o 80
9
=
B
2 75-
E
w
No=ne £ 70+
=
65 T m
m 1 T v T T - T T ¥t
350 400 450 500 550 600 650 700
m=1 ' Wavelength (nm)

319 3.1 FFdmSunsAmm n, k, uag d vesiduniow

3.2 Tuaaums1¥115uns8 MATLAB iasay

[ o 1 v . o o 1 i [
Tumidmdnues MATLAB Imhandes daimihnsusiuaz uaaskafiuandg

AUAIgUN 3.2

I\ MATLAB R20L26

e
i LR Ny
S g3 P C P Uses » home * Documnts + MATLAS » files

Current Folder © 1 Editor : Untitied]. A J § ® x Wokipace SRS -}
Hame ~ M,,, I'm I' 1 o wa Hame - Value Soe
waveds 1 T P2\ = e
£] fiesm
] faestig
Fles asv

l

v

Command Windew
B>

— 38/3/2%57 14121 -
files

2 84— 1/4/2837 33:1% --A
£iles

31 3.2 mhawdanues MATLAB
wihdandesiidiny Uszneudae
. < ¥ o a A ¥ o & 1
1. Command Window iluniiiA1andnues MATLAB fisFenldnumdedneg uay
A )
ueraanaiilu Standard Input/Output Y84 MATLAB lasusinieanuie >> Sudndeur

(Command Prompt)
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)
o

2. Command History (Suiiufinddafison14lu Command Window oy 14 lao S ues
A 1Y dnseiongdounda’ld

3. Current Folder 1$un1@191LeA9e5U Y84 Current Directory 38 path fsrgaihen
oy

4. Workspace fumiidudasmasautsnamuaidegluvaziiy

5. Editor (Suvihataii 19lunis@enuTsunsy adie Text Editor 11211 uATimian Syntax
A9 1 M-lint 36905129 T1/sunsu sazfidruniugumshauveslsunsu

6. Current Directory UTAINT (path) 38 laSanes (Directory) ﬁﬁ'lﬁ"]ﬁw'i'm'luﬂgj

7. Toolstrip udruiaiuiiey GudlFluiu R20126 Fundausn §9 Toolstrip Vsznoudae 3

IYMANA® HOME, PLOTS Ling APPS

3.3 Tumeun15tveulYsuns MATLAB
3.3.1 M3 anazeentuy GUI 43¢ GUIDE

MATLAB Graphical User Interface Development Environment (GUIDE) Wy

o = A d' o 2
ﬂﬂ'l?i&l‘]ﬂgﬂﬂﬁilﬂlﬂiﬂﬂlﬂiﬂﬁﬁﬂ'ﬂﬂ'ﬂﬂu‘luﬂ'l‘iﬁ‘?’ld GUI Tﬂﬂﬁ“lﬂ"lﬂ??ﬂﬁ'ﬂﬂﬁﬁ'lﬁ'lﬂ GUIDE

2
14 333 Ao

591 : 91Ny GUIDE Tunoumyndnyeamingis MATLAB

=

=1

o y &
512 : vinmelujuisy (Start > MATLAB > GUI)

3

)

513 : 1INAT9 guide

. 4 & 7
1111619 GUIDE 921/571nq 11%® GUIDE Quick Start 411 #1331 3.3

] = , g R, | T = a2l
GUIDE Quick Start 7 _ (=2 [ C o]
| Create New GUI | Open Existing GUI| 2L

GUIDE templates Preview

|

J /) Blank GUI (Default)

| |4 GUIwith Uicontrols |
|4\ GUI with Axes and Menu|

| |4 Medal Question Dialeg l

l | BLANK
f
B Save new figure as: | C:\Users\home\Documents\MATLAB\files\c Browse.. }
. |
; 0K ] [_ Cancel ] [ Help ]

4 17 3.3 nid19 MATLAB Graphical User Interface Development Environment
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TuniiA19 GUIDE Quick Start Wumihandmiudenadis Gul mi wieidla GUl wuiing

vy ¥
a3 lud? luitisrezadn GuL Tmiuuuanaalat Taeliiden Blank GUI (Default) aghalu

= U ’ L A o {
Juudndnilu oK sxulsinguihdsimindeusiesiielumsaths Gur dagiil 3.4

File Edit View Layout Tools Help

Qdd sl 2aBHhu EIM% P
E] |

& =

® M

W -

= H
= =
s

Tag: figurel Current Point: [236,259]  Position: [520, 382, 566, 418]

M o A
3N 3.4 mhdauazuaunsesiloaie GuI

9
LY 1 o b 1 A
‘i]'lﬂ‘NHE]BﬂEL‘I.I‘UﬁIT’!WN GUI LS']%3ﬁ?ﬂuﬂtl‘ﬁﬂﬁ'lﬁ'lﬂ%’ﬂLlﬁﬂ\iﬂﬂﬂ’]‘iﬂ"m’lmilﬂﬂﬂ’mﬂ’l\?LWEI

£ ° ¥ o = [ vy ¥
uansteyalumsdnuilszneusismsannn Tasdoniaglumydudy

Fie f5e vew iz Teslh Hep

1'd amm2c aBbsE DET b

Y
1
= -
& @03
I.-u'
on
= o o7
H‘IG
¥ w
os
LE]
03
02

2.3m
= Jdm
4.5

5By

3 8 3 a3 B»

57w

a & & = a =8

T-8m

m n .

-Nm n 3 L

Tag bgue!

Max peak

91 02 03 D04 05 96 07 8 85 1

»
Corremm Powre: |2 108 Bassan [S20 MR LU, 008

319 3.5 Aredumsesnuuumhai GUI
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o Z ¥ 1 A o A o v 42 g ar v
HAIIAUU Save HHANTILITNINITOB ALY ma“’lﬂ’ﬁﬂuﬂﬂﬂﬂzwﬂﬂﬂuﬂﬂﬂlauﬂu'INﬂQﬂ

fig uaz .m S 2 ufludeya udezalsingminaedagili 3.6

2.3n8 - n: P k a:
L2 13
Cacuste I-d 0 n 0 k 0 d: o
107
4.5 o n 0 K o d )
|08
‘ $-8pg: ) n: ] o d: a ‘
| +
05 6-Tm 5 n: ° k: ) d: a |
04} |
T-8ns: s n - K - d ° |
03
-9 2 n - L o d
| 0.2}
9-10:ns: Q n: P k 0 d:
01 |
Ext |
| o " " . " " AL |
61 02 03 04 05 06 07 08 09 1

317 3.6 nihAnuaRIadayanINMIATUIM
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unn 4

wan1svauazenlsiena

4.1 wamainnndsunsuneunimes
nnlasenuimiay msannldsunsuneuamefifeSinszdanafiFauas 10
FoyanmsderunasyesflauuiaTlswes 18 luwann Tasfavuazidouldsunsy
MATLAB §u R2012b uag3ins1zidae s arauil Ina (Swanepoel) T8Hadgail
4.1.1 vivhoeWenlysunsu M-file
e Tilsunsy M-file wnisoanihi 3 g fail
1. M-file fipnuts GUI 11uitn 13 1ude files.m
2, M-file fiden Iqasndae33 araudl Tna (Swanepoel) Tudinl1d
111%‘:‘] calculate.m
3. Mfile AMMIQgaTyuazmmga@,y  tuiin1ilude

peakdet.m

TaoTAaa199 wznantelumianuands Ta)

0 calcualte.m

% | peakdet.m

x
76 % ---_Execut&s.on button press. in pushbuttanl. Tu
77 | function pushbucttonl Callback(hCbject, eventdata, handles)
78 % hObjec: handle to pushbuttaenl (see GCBO)
79 % eventdata reserved - to be defined in a fucpre version of MATLAB
20 % handles structure with handles and user data (see GUIDATA
e1
a8z - [filename, pathname] = uigecfile('*.xlsx', 'Select a excel file'):
83 - if isequal (filename,0)
8¢ - disp('User selected Cancel'):
85 - else
g6 - files = fullfile(pathname, filename);
87 - assignin('base', "files', files);
28 - end
29 l _
90 |
91 % --- Executes on button press in pushbutton2.
a2 function pushbutten2 Callback(hObject, eventdata, handles) "

d i ” 4
311 4.1 M-file ooy GUI Tiuiin131ude files.m
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1 function calcualte(files, handles)

2= | ecle;

- P format long

4 % const

5= | Ts = 0.9;

6

7 % read excel

8- data = xlsread(files, 1, 'Al:82358");:

L

10 - | ns = 1/Ts + sqre((1/(Ts"2) - 1));

11 = M = smooth(data(:, 2), 40): % second cclumn data
12 = N = daca(:, 1):; % first column daca

13 - [T ind mx] = max(M); % max second cclumn data

14 - [Tm ind mn] = min(M); % max first column data

15 - Q= (2*ns*((TM - Tm) / (IM*Im))) + ((ns"2 + 1) / 2):
16 - n = sqrt(Q + sqrc(Q”2 - ns~2)):;

=1 A e @ A
31 4.2 M-file NeWIURITTc0IuTi Ina (Swanepoel) 11u#in131u® calculatem

B Editor - C:\Users\home Desktop\fileZ\peakdet.m
filesm X| calcualtem % mﬂ\_—q
23 = if nargin < .3
23 - X = (l:length(w))';:
24 - | else
25 - X'= x(z);
26 — | if length(v)=~= length(x)
27 = | errox ('Input vectors v and X must have same length'):
26 - | end
29 - f end
30 ;
31 - | if (length(delta(:)))>1
32 - error('Inpuct argument DELTA must be a scalar*);
33 - end
34
35 - if delta <= 0
36 - error ('Input argument DELTA must be posicive');
37 -~ end
38

S
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AN (am) AWM (n) FulseAntnisganau) AMUNU(d)
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1. 1fa M-file Y9314 GUI

function varargout = files(varargin)

% FILES MATLAB code for files.fig

% FILES, by itself, creates a new FILES or raises the existing
% singleton*.

H = FILES returns the handle to a new FILES or the handle to

the existing singleton*.

% FILES ( ‘CALLBACK', hObject, eventData,handles, ...) calls the
local
B function named CALLBACK in FILES.M with the given input
arguments.

FILES(Property’,’Value’, ...) creates a new FILES or raises
the
2 existing singleton*. Starting from the left, property value
pairs are
‘ applied to the GUI before files OpeningFcn gets called. An
¢ unrecognized property name or invalid value makes property
application
& stop. All inputs are passed to files OpeningFcn via varargin.

% *See GUI Options on GUIDE’s Tools menu. Choose “GUI allows
only one
; instance to. run (singleton)”.

% See also: GUIDE, GUIDATA, GUIHANDLES
% Edit the above text to modify the response to help files
Last Modified by GUIDE v2.5 31-Mar-2014 13:01%:35

% Begin initialization code - DO NOT EDIT

gui_ Singleton = 1;

gui_State = struct(‘gui Name’, mfilename, ...
‘gui Singleton’, 'gui_Singleton, ...
‘gui OpeningFcn’, @files OpeningFcn, ...
‘gui_OutputFecn”, @files OutputFcn, ...
‘gui_ LayoutFcn’, I % s:3
‘gui Callback’, Ela

if nargin && ischar (varargin{l})

gui_sState.gui_Callback = str2func{varargin{l}):
end

if nargout
[varargout{l:nargout}] = gui mainfcn(gui State, varargin{:});
else
gui mainfcn(gui_State, varargin{:});
end
% End initialization code - DO NQT EDIT



% —-- Executes just before files is made visible.

Functlon files OpeningFen (hObject, eventdata, handles, varargin)

¢ This function has no output args, see OQutputFcn.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB
* handles structure with handles and user data (see GUIDATA)

¥ varargin command line arguments to files (see VARARGIN)

% Choose default command line output for files
handles output = hObject;

Update handles structure
guidata (hObject, handles);

% UIWAIT makes files wait for user response (see UIRESUME)
uiwait (handles.figurel);

% === Outputs from this function are returned to the command line.
Function varargout = files OutputFcn(hObject, eventdata, handles)

? varargout cell array for returning output args (see VARARGOUT) ;

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

Get default command line output from handles structure
varargout{l} handles.output;

% —-—- Executes on button press in pushbuttonil.

Function pushbuttonl Callback (hObject, eventdata, handles)

% hObject handle te pushbuttonl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

[filename, pathname] = uigetfile(‘*.xlsx’, ‘Select a excel file’):
if isequal (filename, 0)
disp(‘User selected Cancel’);
else
files = fullfile (pathname, filename) ;
assignin(‘base’, ‘files’, files):;
end

% --- Executes on button press in pushbutton2.

Function pushbutton2 Callback (hObject, eventdata, handles)

% hObject handle to pushbutton2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
£ handles structure with handles and user data (see GUIDATA)

% call calculate function
files = evalin{(‘base’, ‘files’);
3alculate(files, handles);

% --- Executes on button press in pushbutton3.
Function pushbutton3 Callback(hObject, eventdata, handles)
% hObject handle to pushbutton3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)



close();

function editl_Callback(hObject, eventdata, handles)

% hObject handle to editl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject,’String’) returns contents of editl as text
? str2double (get (hObject, *String’)) returns contents of editl
as a double

¢ ——— Executes during object creation, after setting all properties.
Function editl CreateFcn (hObject, eventdata, handles)

% hObject handle to editl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0, "defaultUicontrolBackgroundColor”))
set (hObject, ' BackgroundColor’ ,’white’);
end

function edit2 Callback (hObject, eventdata, handles)

% hObject handle to edit2?2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,’String’) returns contents of edit2 as text
% strZ2double (get (hObject, "String’ )) returns centents of edit2
as a double

% —--- Executes during object creation, after setting all properties.
Function edit? CreateFcn (hObject, eventdata, handles)

% hObject handle to edit2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

5 Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0, "defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’,’white’) ;
end

function edit3 Callback (hObject, eventdata, handles)
+ hObject handle to edit3 (see GCBQ)



% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject,’String’) returns contents of edit3 as text
str2double (get (hObject,’String”)) returns contents of edit3
as a double

% —--— Executes during object creation, after setting all properties.

Function edit3 CreateFcn(hObject, eventdata, handles)

% hObject handle to edit3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
handles empty - handles not created until after all CreateFcns

called

% Hint: edit controls uswally have a white background on Windows.
% See ISPC and<COMPUTER.
If ispc && isequal (get (hObject,”BackgroundColor’),
get (0,"'defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’, white’) ;
end

function edit4 Callback (hObject, eventdata, handles)

¢ hObject handle to editd4d (see GCRQO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

t Hints: get (hObject,’String’) returns contents of edit4 as text
% strZzdouble(get (hCbject,"String’) ) -returns contents of edit4
as a double

-—-—- Executes during object creation, after setting all properties.
Function edit4 CreateFcn (hObject, eventdata, handles)
% hObject handle to editd4 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles empty — handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
& See ISPC and COMPUTER.
If ispc && isequal (get (hObject, 'BackgroundColor’),
get (0, 'defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’, "white’) ;
end

% —--- Executes on selection change in listboxl.

Function listboxl Callback(hObject, eventdata, handles)

% hObject handle to listboxl (see GCBO)

% “eventdata reserved - to be defined in a future version|of MATLAR
% handles structure with handles and user data (see GUIDATA)

% Hints: contents = cellstr(get(hObject,’String’)) returns listboxl
contents as cell array



3 contents{get (hObject, "Value’)} returns selected item from
listboxl

% ——-— Executes during object creation, after setting all properties.
Function listboxl CreateFcn(hObject, eventdata, handles)

% hObject handle to listboxl (see GCRO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

t Hint: listbox controls usually have a white background on Windows.
5 See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0, ’defaultUicontrolBackgroundColor’))
set (hObject, 'BackgroundColor’ , white”);
end

function edit5 Callback(hObject, eventdata, handles)

: hObject handle to edit5 (see GCBQ)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject,;’String’) returns contents of edit5 as text
© strZ2double(get (hObject,’String’ ) ) returns contents of edith
as a double

t —-- Executes during object creation, after setting all properties.
Function edit5 CreateFcn(hObject, eventdata, handles)

% hObject handle to editb (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty ‘- handles not created until after all CreateFcns
called

Hint: edit controls usually have a white background on Windows.
% See W ISPC" and COMPUTER=
If ispc && isequal (get (hObject, *BackgroundColor?!),
get (0, "defaultUicentrolBackgroundColor’))
set (hObject, "BackgroundColor’,'white’);
end

function edité Callback(hObject, eventdata, handles)

% hObject handle to edité (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject,'String’) returns contents of edité as text
str2double (get (hObject,’String’ )) returns contents of edité6
as a double

&6

% -—- Executes during object creation, after setting all properties.
Function edité CreateFcn (hObject, eventdata, handles)



% hObject handle to edité (see GCBRO)

% eventdata reserved - to be defined in a future version of MATLAR
% handles empty - handles not created until after all CreateFcns
called

¢ Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0,’defaultUicontrolBackgroundColor’))
set (hObject, 'BackgroundColor’,'white’) ;
end

function edit7 Callback (hObject, eventdata, handles)

% hObject handle to edit7 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,’String’/) returns contents of edit? as text
% str2double (get (hObject, ’ String’)) returns contents of edit7

as a double

—-—-- Executes during object creation, after setting all properties.
Functlon edit7 CreateFcn(hObject, eventdata, handles)
¢ hObject handle to edit7 (see GCBO)
4 eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0, "defaultUicontrolBackgroundColoxr’))
set (hObject, ' BackgroundColor’,*white’ );
end

function edit8 Callback(hObject, eventdata, handles)

% hObject handle to edit8 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

%t Hints: get (hObject,’String’) returns contents of edit8 as text
% str2double (get (hObject, "String”)) returns contents of edit8
as a double

% —-- Executes during object creation, after setting all properties.
Function edit8 CreateFcn(hObject, eventdata, handles)

% hObject handle to edit8 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty — handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.



% See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0, "defaultUicontrolBackgroundColor’))
set (hObject, 'BackgroundColor’, 'white’);
end

functlon edit® Callback (hObject, eventdata, handles)

% hObject handle to edit9 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,’String’) returns contents of edit9 as text
% str2double (get (hObject,’String’)) returns contents of edit9
as a double

% ——- Executes during object creation, after setting all properties.
Function edit9 CreateFcn (hObject, eventdata, handles)

%2 hObject handle to edit? (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and/ COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0, "defaultUicontreolBackgroundColor”))
set (hObject, *BackgroundColor’, "white’ ) ;
end

function editl0 Callback (hObject, eventdata, handles)

% hObject handle to editl0 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject,’String’) returns contents of editl0 as text
% str2double (get (hObject, ' String’)) returns contents of editl0

as a double

% —--- Executes during object creation, after setting all properties.
Function editl0 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl0 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0,’defaultUicontrolBackgroundColox’))
set (hOCbject, "BackgroundColor’, ‘white’};
end



functlon editll Callback (hObject, eventdata, handles)

% hObject handle to editll (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
$ handles structure with handles and user data (see GUIDATA)

¥ Hints: get (hObject,’String’) returns contents of editll as text
% str2double (get (hObject, ’String’)) returns contents of editll
as a double

% ——-— Executes during object creation, after setting all properties.
Function editll CreateFcn(hObject, eventdata, handles)

% hObject handle to editll (see GCBQ)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

Hint: edit controls usually have a white background on Windows.
2 See ISPC and COMPUTER.
e 1spc && isequal (get (hObject,’BackgroundColor’),
get (0, 'defaultUicontrolBackgroundColoxr’))
set (hObject, ' BackgroundColor”, "white’) ;
end

functlon editl2 Callback (hObject, eventdata, handles)

! hObject handle to editl2 (see GCBO)

4 eventdata ' reserved = to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)

%“ Hints: get (hObject,’String’) returns contents of editl2 as text
% str2double{get (hObject, "String’)) returns contents of editl2
as a double

t —--- Executes during object creation, after setting all properties.
Function editl2 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty — handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject, "BackgroundColor’},
get (0, "defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’,’white’) ;
end

function editl3 Callback(hObject, eventdata, handles)

% hObject handle to editl3 (see GCBO)

% eventdata reserved — to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)



% Hints: get(hObject,’String’) returns contents of editl3 as text
% str2double (get (hObject, 'String’)) returns contents of editl3
as a double

% —-— Executes during object creation, after setting all properties.
Function editl3 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAR
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0,"'defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’,'white’ ) ;
end

function editl4 Callback (hObject, eventdata, handles)

% hObject handle to editld (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

¢ Hints: get{(hObject,’String’) returns contents of editld as text
% strZdouble (get (hObject,’String’)) returns contents of editld
as a double

% —-—- Executes during object creation, after setting all properties.
Function editl4 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl4 (see GCBO)

% eventdata ¢« reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

» Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColoxr’),
get (0, "defaultUicontrolBackgroundColor’))
set (hObject, "'BackgroundCeolor’, "white’):
end

function editlb_Callback (hObject, eventdata, handles)

% hObject handle to editl5 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints; get(hObject,’String’) returns contents of editl5 as text
& str2double(get (hObject, 'String’) ) returns contents of editl’
as a double



% ——-- Executes during object creation, after setting all properties.
Function editl5 CreateFcn(hObject, eventdata, handles)

% hObject handle to editl5 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty — handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
2 See ISPC and COMPUTER.
If ispc && isequal (get (hObject, ’'BackgroundColor’),
get (0, ’defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’ ,'white’) ;
end

function editlé Callback (hObject, eventdata, handles)

% hObject handle to editlé (see GCBO)

% eventdata reserved - to be defined in a future wversion of MATLAB
. handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject,’String’) returns centents of editlé as text
% strzdeouble (get (hObject, 7 String”) ) xreturns contents of editlé
as a double

¢ ——— |[EXecutes, during. object ‘creation, raftet setting“all properties.
Function editlé CreateFcn (hObject, eventdata, handles)

% hObject handle to editl6é (see GCBO)

% eventdata " reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after-all CreateFcns
called

¢ Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject, 'BackgroundColor’),
get (0, "defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’, 'white') ;
end

function editl7_Callback (hCbject, eventdata, handles)

% hObject handle to editi7 (see GCBOQ)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,’String’) returns contents of editl7 as text
% str2double (get (hObject, 'String’)) returns contents of editl?
as a double

% +7—- Executes during object creation, after| setting all properties.
Function editl7 CreateFcn(hObject, eventdata, handles)

%4 hObject handle to editl? (see GCBO)

5 eventdata reserved - to be defined in a future version of MATLAB
% handles empty — handles not created until after all CreateFcns
called



% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject, 'BackgroundColor’),
get (0,’'defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’, "white’);
end

function editl8 Callback(hObject, eventdata, handles)

% hObject handle to editl8 (see GCRO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

¢ Hints: get (hObject,’String’) returns-contents of editl8 as text
% strZdouble{get(hObject, "String’)) returns contents of editl8
as a double

—--- Executes during-object creation, after-setting all properties.
Function editl8 CreateFcn(hObject, eventdata, handles)
% hObject handle to editl8 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAR
% handles empty — handles not created until after all CreateFcns
called

Hint: edit controls usually have a white background on Windows.
? See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0, "defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’,'white’) ;
end

function editl® Callback(hObject, eventdata, handles)

2 hObject handle to editl9 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
; handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,”String”)c returns contents of editl9 as text
% str2double (get (hObject, 'String’)) returns contents of editl9
as a double

% —-—-— Executes during object creation, after setting all properties.
Functlon editl9 CreateFcn(hObject, eventdata, handles)

? hObject handle to editl9® (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns

called

% Hint: edit, controls usually have a white background on Windows.
% See/ /ISPC/land 'COMPUTER.
If ispc && isequal (get (hObject, 'BackgroundColor’),
get (0, ’defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’,’white’) ;



end

function edit20_Callback (hObject, eventdata, handles)

% hObject handle to edit20 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject,’String’) returns contents of edit20 as text
& str2double (get (hObject, 'String’)) returns contents of edit20
as a double

& —-- Executes during object creation, after setting all properties.
Function edit20 CreateFcn(hObject, eventdata, handles)

% hObject handle to edit20 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAR
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER:
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0, "defaultUicontrolBackgroundColor’))
set (hObject,’ BackgroundColor’,’white’);
end

function edit2l Callback (hObject, eventdata, handles)

; hObject handle to edit2l (see GCBO)

% eventdata reserved — to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,”String”’) returns contents of edit2l as text
% strZzdouble (get (hObject, "String’)) returns contents of edit2l
as a double

% —-- Executes during object creation, after setting all properties.
Function edit2l CreateFcn (hObject, eventdata, handles)

% hObject handle to edit2l (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAR
% handles empty — handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0, 'defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’, "white’);
end

function edit22 Callback (hObject, eventdata, handles)
% hObject handle to edit22 (see GCBOQ)



3 eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject,’String’) returns contents of edit22 as text
% str2double (get (hObject,’String’)) returns contents of edit22
as a double

% --- Executes during object creation, after setting all properties.
Function edit22 CreateFcn(hObject, eventdata, handles)

% hObject handle to edit22 (see GCRO)

% eventdata reserved - to be defined in a future version of MATLAR
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0, 'defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’, 'white’) ;
end

functlon edit23 Callback (hObject, eventdata, handles)

% hObject handle to edit23 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

Hints: get{hObject,’String’) returns contents of edit23 as text
str2double (get (hObject,"String’)) returns contents of edit23
as a double

5 ——-- Executes during object creation, after setting all properties.
Function edit23 CreateFcn(hObject, eventdata, handles)

% hObject handle to edit23 (see GCBQ)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty> = handles not created until after all /CreateFcns
called

% Hint: edit contrels usually have a white background on Windows.
5 See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0, "defaultUicontrolBackgroundColor’))
set (hOCbject, ' BackgroundColor’, "white’);
end

function edit24 Callback (hObject, eventdata, handles)

% hObject handle to edit24 (see GCBO)

% eventdata  reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

4 Hints: get (hObject,’String’) returns contents of edit24 as text
% str2double (get (hObject, "String’)) returns contents of edit24
as a double



% —--- Executes during object creation, after setting all properties.
Function edit24 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit24 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty — handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
3 See ISPC and COMPUTER.
If ispc && isequal (get (hObject, 'BackgroundColor’),
get (0, "defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’,'white’);
end

function edit25 Callback(hObject, eventdata, handles)

% hObject handle to edit25 (see GCBO)

% eventdata reserved - to be defined in a future wversion of MATLAB
handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject,’String’) returns contents of edit25 as text
% strZ2double{get (hQbject, "String”)) returns contents of edit25
as a double

¢ —--- Executes during object creation, after setting all properties.
Function edit25 CreateFcn(hObject, eventdata, handles)

% hObject handle to edit25 (see GCBO)

i eventdata reserved - to be defined in a future version of MATLAB
% handles empty — handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPCrand COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0, 'defaultUicontrolBackgroundColor’))
set (hObject,’ BackgroundColor’,’white’) ;
end

function edit26 Callback(hObject, eventdata, handles)

% hObject handle to edit26 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject,’String’) returns contents of edit26 as text
% str2double (get (hObject,”String’)) returns contents of edit26
as a double

% ——- Executes during object creation, after’'setting all properties.
Function edit26 CreateFcn(hObject, eventdata, handles)

% hObject handle to edit26 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB



% handles empty - handles not created until after all CreateFcns
called

Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject, ' BackgroundColor’),
get (0, "defaultUicontrolBackgroundColor’))
set (hObject, 'BackgroundColor’, 'white’) ;
end

function edit27 Callback(hObject, eventdata, handles)

% hObject handle to edit27 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)

Hints: get (hObject, 'String’) ‘returns /contents of edit27 as text
% strZ2double (get (hObjeck, 'String’)) returns contents of edit27
as a double

4 —-— Executes during.object creation, after setting all properties.
Function edit27 CreateFcn(hObject, eventdata, handles)

% hObject handle to edit27 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLARB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject, ’BackgroundColor’),
get (0,’'defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’ ,’white’) ;
end

function edit28 Callback(hObject, eventdata, handles)

% hObject handle to edit28 (see GCBO)

% eventdata reserved = to be defined in a future version of MATLABR
% handles structure with handles and user data (see GUIDATA)

Hints: get(hObject,’String’)..returns-contents of edit28 as text
% str2double (get (hObject,’String’)) returns contents of edit28
as a double

% ——— Executes during object creation, after setting all properties.
Function edit28 CreateFcn(hObject, eventdata, handles)

% hObject handle to edit28 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty,~ -handles not created until after all CreateFecns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.



If ispc && isequal (get (hObject,’BackgroundColor’),
get (0, "defaultUicontrolBackgroundColor’))

set (hObject, ' BackgroundColor’, "white’) ;
end

function edit29 Callback(hObject, eventdata, handles)

% hObject handle to edit29 (see GCRBQ)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,’String’) returns contents of edit29 as text
% strZdouble (get (hObject, ’String”)) returns contents of edit29
as a double

¢ ——- Executes during object creation, after setting all properties.

Function edit29 CreateFcn (hObject, eventdata, handles)

% hObject handle-to edit29 (see GCBQ)

% eventdata reserved - to be defined in a future version of MATLAB
handles empty - handles not created until after all CreateFcns

called

5 Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0, "defaultUicontrolBackgroundColor’))
set (hObject, "BackgroundColor’ ,‘white’ ) ;
end

function edit30 Callback (hObject, eventdata, handles)

% hObject handle to edit30 (see GCBO)

. eventdata = reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get{(hObject, ‘String’) returns contents of edit30 as text
% strZdouble (get (hObject, " String’)). . returns contents of edit30
as a double

% —-- Executes during object creation, after setting all properties.
Function edit30 CreateFcn(hObject, eventdata, handles)

% hObject handle to edit30 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty — handles not created until after all CreateFcns
called

» Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0, "defaultUicontrolBackgroundColor’))
set (hObject, ’BackgroundColor’,; white’)
end



function edit3l Callback(hObject, eventdata, handles)

% hObject handle to edit31 (see GCRO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,’String’) returns contents of edit3l as text
% str2double (get (hObject, "String’)) returns contents of edit3l
as a double

% —--- Executes during object creation, after setting all properties.
Function edit31_CreateFcn(hObject, eventdata, handles)

» hObject handle to edit31 (see GCRO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty — handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0,’defaultUicontrolBackgroundColor’))
set (hObject,; " BackgroundColor’, ' white’);
end

function edit32 Callback (hObject, eventdata, handles)

% hObject handle to edit32 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject,”String’) returns contents of edit32 as text
% str2double(get (hObject, 'String”)) returns contents of edit32
as a double

' —--- Executes during object creation, after setting all properties.
Function edit32 CreateFcn(hObject, eventdata, handles)

% hObject handle to edit32 (see GCBO)

% eventdata reserved = to be defined in a future version of MATLAB
% handles empty . — handles not created until after all CreateFcns
called

. Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject, "'BackgroundColor’),
get (0, "defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’, 'white’) ;
end

function edit33 Callback(hObject, eventdata, handles)

% hObject handle to edit33 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)



% Hints: get (hObject,’String’) returns contents of edit33 as text
% str2double (get (hObject, 'String’)) returns contents of edit33
as a double

¥ —--- Executes during object creation, after setting all properties.
Function edit33 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit33 (see GCRO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

» Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject, ’BackgroundColor’),
get (0, ’defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’, 'white"};
end

function edit34 Callback(hObject, eventdata, handles)

; hObject handle to edit34 (see GCBO)

% eventdata reserved - to be defined in a future wversion of MATLAB
% handles structure with handles and user data (see GUIDATA)

¢ Hints: get (hObject,’String”) returns contents of edit34 as text
str2double (get (hObject, ’String")) returns centents of edit34

as a double

--- Executes during object creation, after setting all properties.
Function edit34 CreateFcn (hObject, eventdata, handles)
% hObject handle to edit34 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles empty' - handles not created until after all CreateFcns
called

% Hint: edit controls usually-have a white background on Windows.
3 See ISPC and COMPUTER.
If ispc && isequal (get (hCbject,’BackgroundColor’),
get (0, "defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor”, *white’ ) ;
end

function edit35 Callback(hObject, eventdata, handles)

% hObject handle to edit35 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject,’String’) returns contents of edit35 as| text

2 str2double (get (hObject, "String’)) returns contents of edit35
as a double

% —---— Executes during object creation, after setting all properties.



Function edit35 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit35 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0, "defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’,’white’ ) ;
end

functlon edit36 Callback(hObject, eventdata, handles)

% hObject handle to edit36 (see GCBO)

% eventdata reserved - to be defined in a future wversion of MATLAB
% handles structure with handles and user data (see GUIDATA)

! Hints: get (hObject,’String”’) returns contents of edit36 as text
% str2double (get (hObject, 'String’ ) ) returns contents of edit36
as a double

¢ —-- Executes during object creation, after setting all properties.
Function edit36 CreateFcn(hObject, eventdata, handles)

53 hObject handle to edit36 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty — handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject, ' BackgroundColor’),
get (0,’defaultUicontrolBackgroundColor’ )
set (hObject, ' BackgroundColoxr’,"white’) ;
end

function edit37 Callback (hObject, eventdata, handles)

% hObject handle to edit37 (see GCRO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject,’String’) returns contents of edit37 as text
% str2double (get (hObject, "String’)) returns contents of edit37
as a double

% —--- Executes during object creation, after setting all properties.
Function edit37 CreateFcn(hObject, eventdata, handles)

% hObject handle to edit37 (see GCBO)

% eventdata  reserved — to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called



% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.

If ispc && isequal (get (hObject, 'BackgroundColor’),

get (0, "defaultUicontrolBackgroundColor’))

' set (hObject, ' BackgroundColor’,’white’) ;

end

function edit38 Callback (hObject, eventdata, handles)

% hObject handle to edit38 (see GCRO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

Hints: get (hObject,’String’) returns contents of edit38 as text
; str2double (get (hOb]ects*String’) " weturns contents of edit38
as a double

% —--- Executes during objecti creation, after setting all properties.
Function edit38 CreateFcn (hObject, eventdata, handles)
% hObject handle to edit38 (see GCBO)

eventdata reserved - to be defined in a future version of MATLAR
% handles empty — handles not created until after all CreateFcns
called

Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0, 'defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor',"white’ ) ;
end

function edit39 Callback (hObject, eventdata, handles)

% hObject handle to edit39 (see GCBO)

% eventdata reserved — to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

Hints: get (hObject,’String’) returns contents of edit39 as text
% str2double (get (hObject, "String’)) returns contents of edit39
as a double

% --- Executes during object creation, after setting all properties.
Function edit39 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit39 (see GCRO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit contrels usually have a white background on Windows:
] See ISPC and COMPUTER.
If ispc && isequal (get (hObject, ’'BackgroundColor’),
get (0,’defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’,’white’) ;
end



function edit40 Callback({hObject, eventdata, handles)

% hObject handle to edit40 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject,’String’) returns contents of edit40 as text
% str2double (get (hObject, "String’)) returns contents of editdo0
as a double

% ———- Executes during object creation, after setting all properties.
Function edit40 CreateFcn(hObject, eventdata, handles)

% hObject handle to edit40 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLARB
% handles empty - handles not created until after all CreateFcns
called

\ Hint: edit controlsusually have a white background on Windows.
5 See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get (0,’defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’ ,’white’ ) ;
end

function edit4l_Callback (hObject, eventdata, handles)

% hObject handle to edit4l (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,’String”’) returns contents of editdl as text
% str2double{get (hObject, "String”)) returns contents of editdl
as a double

5 =—- Executes during o6bject creation, after setting all properties.
Function edit4l CreateFcn(hObject, eventdata, handles)

% hObject handle to edit4l (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
kS See ISPC and COMPUTER.
If ispc && isequal (get (hObject, ’BackgroundColor’),
get (0,’defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’, 'white’);
end

function edit42 Callback (hObject, eventdata, handles)
% hObject handle to editd42 (see GCBO)

)

% eventdata reserved - to be defined in a future version of MATLAB



% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject,’String’) returns contents of editd42 as text
£ str2double (get (hObject, 'String’)) returns contents of editd2
as a double

% --- Executes during object creation, after setting all properties.
Function edit42 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit42 (see GCBO)

% eventdata reserved — to be defined in a future version of MATLAB
% handles empty — handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
If ispc && isequal (get (hObject, ’'BackgroundColor’),
get (0,’defaultUicontrolBackgroundColor’))
set (hObject, 'BackgroundColor’, "white’) ;
end

function edit43 Callback (hObject, eventdata, handles)

% hObject handle to edit43 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLABR
% handles structure with handles and user data (see GUIDATA)

Hints: get (hObject, "String’) returns contents of edit43 ‘as text
. str2double (get (hObject, "String”)) returns contents of edit43
as a double

4§ —--- Executes during object creation, after setting all properties.
Function edit43 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit43 (see GCBQ)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit contreols usually have a white background on Windows.
% See ISPC and “GQMPUTER.
If ispc && isequal (get(hObject,’BackgroundColor’),
get (0,’defaultUicontrolBackgroundColor’))
set (hObject, ' BackgroundColor’, "white’) ;
end

function edit44 Callback(hObject, eventdata, handles)

% hObject handle to editd44 (see GCBO)

¢ eventdata reserved - to be defined in a future version of MATLAR
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,”String’) returns contents of editdd as text
% str2double (get (hObject, 'String’)) returns contents of edit4d4
as a double



% —--- Executes during object creation, after setting all properties.
Function edit44 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit44 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLABR
i handles empty — handles not created until after all CreateFcns
called

$ Hint: edit controls usually have a white background on Windows.
5 See ISPC and COMPUTER.
If ispc && isequal (get (hObject,’BackgroundColor’),
get(0,’defaultUicontrolBackgroundColor’))

set (hObject, ' BackgroundColor’,’white’) ;
end

2. 1 M-file ¥09m5nzHd 83 5aauHINg (Swanepoel)

function 24alcuiate(files, handles)
cligs

format long

i, const

Ts = 0.9;

i read excel
data = xlsread(files, 1, ‘Al1:B2358');

ns = 1/Ts + sqrt((1/(Ts*2) - 1));

M = smooth(data(:, 2), 40); 2 second column data

N = data (s, 1);% first column data

[TM ind mx] = max(M); % max second column data

[Tm ind mn] = min(M); % max first column data

Q= (2*ns*((TM - Tm) / (TM*Tm))) + ((ns"2 + 1) / 2);
n = sqri&(Q +¢sqgrt(Qr2/ - ‘nst2})\;

show graph
axes (handles.axesl) ;
threshold = 10;
plot (N, M);

[maxtab, mintab] = peakdet (M, threshold, N);

hold on;

plot(mintab(:,1), mintab(:,2), ‘go-‘, ‘linewidth’,2):
plot (maxtab(:,1), maxtab(:,2), ‘rs-‘, ‘linewidth’,2);

for i=1: 10

text (maxtab (i, 1), maxtab(i,2) - 1, [‘TM " num2str(i)]):
end
fori=1:9

text (mintab (i, 1), mintab(i,2) - 1, [‘'Tm " num2str(i)]):
end

maxtab (:, 2):
mintab(:, 2);

data Mx
data_Mn

A = abs(diff(data Mx));



[Mn ind] = min(A):

TM1 = data Mx(ind);

TM2 = data_Mx(ind+1);
lamdal = maxtab(ind, 1);
lamda2 = maxtab (ind+1, 1);
Tml = data Mn(ind-1);

Tm2 = data Mn(ind);

Ql = (2*ns* ((TM1 - Tml) / (TM1*Tml)
Q2 = (2*ns*((TM2 - Tm2) / (TM2*Tm2)

(ns*2 + 1) / 2);
(

) o+ o
)1 & ((Es"2 -+ 1) 4 204

nl = sqrt(Ql + sqrt(Q1°2 - ns*2));
n2 = sgrt (02 + sgrt(Q2~2 - ns"2));

d = (lamdal * lamda2) / (2* (n2*lamda2 - nl*lamdal));

Ti = (2*TM*Tm) / (TM + Tm);

F =
C = sqgrt(F*2 -
X=(F-20C) [/

(8*n"2*ng) / JHTid%

(o2 — LRI\ [/ nd7A)) ;
{(n - 1)*3 * (n - ns"2));

lamda = N (ind mx);
k = (-1) /*/ ((lamda) f4*pikd) = Tog/(x):

5 show value in textbox

set (handles.editl, ‘String’, num2str (ns)
set (handles.edit2, ‘String’, num2str(n))
set (handles.edit3, ‘String’, num2str (k))
set (handles.edit4, ‘String’, num2str(d))

L4

)
.
r
.
r
0
r

5 All peak
t st gf's
Ts_peakl = 0.7961;
Ts peak2 = 0.8254;
Ts peak3 = 0.8155;
Ts_peakd = 0.8494;
Ts_peakb = 0.8331;
Ts_peaké = 0.8517;
Ts_peak7 = 0.8704;
Ts_peak8 = 0.8672;
% peak 1
ns_peakl = 1/Ts_peakl + sqrt((1/(Ts_peakl”2) - 1));
if M(2) > M(3)
™™ peakl = M(2};
Tm _peakl = M(3);
ind mx = 1;
else
™ peakl = M(3);
Tm peakl = M(2);
ind mx = 2;
end
Q peakl = (2*ns peakl* ((TM peakl - Tm peakl) / (TM peakl *
Tm_peakl))) + ((ns_peakl”2 + 1) / 2};
n peakl = sqrt(Q + sqrt(Q"2 - ns"2));



TM1 peakl = data Mx(2);
TM2 peakl = data Mx(3);
lamdal peakl = maxtab(2, 1);
lamdaZ? peakl = maxtab (3, 1);
Tml peakl = data Mn(1l);
Tm2_peakl = data Mn(2);

Q1 peakl = (2*ns_peakl* ((TM1_peakl - Tml_peakl) / (TM1 peakl *
Tml_peakl))) + ((ns_peakl™2 + 1) / 2);

Q2_peakl = (2*ns_peakl* ((TM2_peakl - Tm2 peakl) / (TM2 peakl *
Tm2_peakl))) + ((ns_peakl”2 + 1) / 2);

nl_peakl = sqrt(Ql_peakl + sqgrt(Ql peakl”2 - ns peakl®2));
nz2 peakl sqrt (Q2_peakl + sqrt(Q2 peakl™2 - ns peakl”2))

d_peakl = (lamdal peakl * lamda2 peakl) / (2*(n2_peakl *
lamda2_peakl - nl _peakl * lamdal _peakl)):

Ti = (2 * TM peakl * Tm peakl) / (TM peakl + Tm peakl);

F (8 * n peakl”2 * ns peakl) / (Ti);

C sqrt(F*2 - (n_peakl”2 - 1)"”3 * (n_peakl”2 - ns peakl™4));
x_peakl = (F - C) / ((n_peakl - 1)73 * (n_peakl - ns_peakl”"2));

lamda = N(ind mx);
k peakl = (-1) * ((lamda)/4*pi*d) * log(x);

set (handles.edit5, ‘String’, num2str (ns_peakl)
set (handles.edit6, ‘String’, num2str(n peakl));
set (handles.edit7, ‘String’, num2str(k _peakl));
set (handles.edit8, ‘String’, numZstr(d peakl));

) i

% peak 2
ns_peak2 = 1/Ts_peak2 + sqrt{(l/(Ts peak272) - 1));

if M(3) > M(4)

TM peak2 = M(3);
Tm peak2 = M(4);
ind mx = 2;
else
T™™ peak2 = M(4);
Tm _peak2 = M(3);
ind mx = 3;
end
Q_peak2 = (2*ns_peak2 * ((TM_peak2 - Tm_peak2) / (TM peak2 *
Tm_peak2))) + ((ns_peak2”2 + 1) / 2);
n peak2 = sqrt(Q + sqrt(Q*2 - ns™2));

TM1 peak2 = data Mx(3);
TM2_peak2 = data Mx(4);
lamdal peak2 = maxtab (3, 1);
lamda2 peak? = maxtab(4, 1);
Tml peak2 = data Mn{2);

Tm2_peak2 = data Mn(3);

Ql_peak2 = (2*ns_peak2* ((TM1_peak2 -~ Tml_peak2) / (TM1l_peak2 *
Tml_peak2))) + ((ns_peak2”2 + 1) / 2);

Q2 peak? = (2*%ns_peak2* ((TM2 peak2 - Tm2 peak2) / (TM2 peak2 *
Tm2_peak2))) + ((ns_peak2”2 + 1} / 2};



nl_peak2 = sqrt(Ql peak2 + sqrt(Ql peak2”2 - ns peak2”2));
n2 peak2 sart (Q2_peakZ + sqrt(Q2 peak2”2 - ns peak2"2));

d_peak2 = (lamdal_peak2 * lamda2_peak2) / (2* (n2_peak2 *
lamda? peak2 — nl_peak? * lamdal peak2)});

Ti = (2 * TM peak2 * Tm_peak2) / (TM peak2 + Tm peak2);

F = (8 * n_peak2”2 * ns peak2) / (Ti);

C = sqrt(F*2 - (n_peak2”2 - 1)73 * (n peak2”2 - ns peak2™4));

X _peak2 = (F - C) / ((n_peak2 - 1)"3 * (n _peak2 - ns_peak2"2));

lamda = N(ind mx);
k_peak2 = (-1) * ((lamda)/4*pi*d) * log(x):

set (handles.edit9, ‘String’, num2str(ns_peak2))
set (handles.edit10, ‘String’, num2str (n peak2));
set (handles.editll, ‘sString’, num2str (k peak2));
set (handles.editl2, ‘String’, num2str (d peak2));

r

5 peak 3
ns_peak3 = 1/Ts_peak3 + sqgrt((1/(Ts peak3”2) - 1));

if M(4) > M(5)
TM peak3
Tm peak3 = M(5);
ind mx = 4;

I
=
=
=

else
T peak3I=—==M:(5)=
Tm _peak3 = M(4);
ind mx = 5;
end
Q peak3 (2*ns_peak3 * ((TM peak3 - Tm peak3) / (TM peak3 *

Tm _peak3))) + ((ns_peak3”2 + 1) / 2);
n peak8 =Saqrt{Q +Esgne(0)PSs=ns 2}

TM1 peak3 = data Mx(4);
TM2 peak3 = data Mx (5);
lamdal peak3 = maxtab (4, 1);
lamdaZ2 peak3 = maxtab (5, 1);
Tml_peak3 = data Mn(3);
Tm2 peak3 = data Mn(4);

Il

Ql peak3 = (2*ns_peak3* ((TM1_peak3 - Tml peak3) / (TM1l_peak3 *
Tml peak3))) + ((ns _peak3”2 + 1) / 2);

Q2 _peak3 = (2*ns_peak3* ( (TM2 peak3 - Tm2 peak3) / (TM2 peak3 *
Tm2_peak3))) + ((ns_peak3®2 + 1) / 2);

nl_peak3 = sqrt(Ql_peak3 + sqrt(Ql peak3”2 - ns peak3"2));

n2_peak3 = sqrt(Q2_peak3 + sqrt(Q2_peak3”2 - ns_peak3”2));

d peak3 = (lamdal peak3 * lamda2 peak3) / (2*(n2 peak3 *
lamdaZ peak3 - nl peak3 * lamdal peak3)):;

Ti = {2 * TM peak3 * Tm peak3) / (TM peak3 + Tm_peak3);
F = (8 * n peak3"2 * ns peak3) / (Ti);



C = sqrt(F"2 - (n_peak3”2 - 1)"3 * (n peak3"2 - ns peak3™4));
x_peak3 = (F - C) / ((n_peak3 - 1)°3 * (n peak3 - ns peak3"2));

lamda = N(ind mx):
k peak3 = (-1) * ((lamda)/4*pi*d) * log(x);

set (handles.editl13, ‘String’, num2str(ns_peak3)):
set (handles.editl4, ‘String’, num2str(n_peak3)):
set (handles.editl5, ‘String’, num2str(k_peak3));
set (handles.editl6, ‘String’, num2str(d _peak3));
it peak 4

ns_peak4 = 1/Ts_peakd + sqrt((1/(Ts_peakd”2) - 1));

if M(5) > M(6)

TM peakd4 = M(5);
Tm_peakd = M(6);
ind mx = 5;

else

TM peak4 = M(6);
Tm peakd4d = M(5);
ind mx = 6;

end

Q_peakd4 = (2*ns peak4 * ((TM peakd4 - Tm peakd) / (TM peakd *
Tm_peakd))) + ((ns_peakd”2 + 1) / 2);:
n/peakd ={sgqrt{O/+ sgre(0%2 &~ ms"2));

TM1 peak4 data Mx(5);
TM2 peakd4 = data Mx(6);
lamdal peak4 = maxtab (5, 1);
lamda2 peak4 = maxtab (6, 1);
Tml peak4 = data Mn(4);
Tm2 peakd = data Mn(5);

Ql_peak4 = (2*ns peak4d* ((TM1 peak4 - Tml peakd) / (TM1 peakd *
Tml_peak4))) + ((ns peak4”2 + i €92) ;

Q2_peakd4 = (2*ns peakd* ((TM2 peakd4d — Tm2 peakd) / (TM2 peakd *
Tm2 peak4))) + ((ns peakd”2 + 1) / 2);

nl_peak4 = sqrt(Ql_peakd + sqrt(Ql peak4”2 — ns peakd"2));
n2 peak4 sqrt (Q2 peakd + sqrt(Q2 peak4”2 - ns peakd”2));

d peakd4 = (lamdal peak4 * lamda2 peakd) / (2* (n2 peak4 *
lamda2 peakd4 - nl peak4 * lamdal peak4));

Ti = (2 * TM peakd * Tm peakd) / (TM_peakd + Tm_peakd);
F = (8 * n peakd4™2 * ns_peakd) / (Ti);
C = sqrt(F*2 - (n_peak4”2 - 1)"3 * (n peakd4”2 - ns peakd™d));

X _peakd = (F - C) / ((n_peakd4d - 1)"3 * (n peak4d — ns peakd"2));

lamda = N(ind mx);
k_peakd4 = (-1) * ((lamda)/4*pi*d) * log(x):

set (handles.editl7, ‘String’, num2str(ns peak4));
set (handles.editl18, ‘String’, num2str(n peak4)):
set (handles.edit19, ‘String’, num2str(k_peak4));
set (handles.edit20, ‘String’, num2str(d peak4)):



% peak 5
ns_peaks = 1/Ts_peak5 + sqrt((1/(Ts_peak5~2) - 1))

if M(6) > M(7)
™ peak5 = M(6};
Tm peak5 M(7);
ina_mx = 6;

else
TM peak5
Tm_peakb
ind mx = 7;

end

M(7);
M(6);

Q_peakd = (2*ns_peak5 * ((TM _peak5 - Tm_peak5) / (TM peak5 *
Tm peakb))) + ((ns_peak5"2 + 1) / 2);
n_peakd = sqgrt(Q + sqrt(Q"2 - ns"2));

TM1 peak5 = data Mx(6);
TM2 peak5 = data Mx(7);
lamdal peakb = maxtab (6
lamda2? peak5 = maxtab (7
Tml peak5 = data Mn(5);
Tm2 peak5 = data | . Mn (6) ;

RN
By DN

Ql_peak5 = (2*ns_peak5* ((TM1_peak5 - Tml peak5) / (IM1 peak5 *
Tml_peak5))) +, (ins peak5%2 + 1)/ 2);

Q2 _peakb = (2*ns_peak5* ( (TM2_peak5 - Tm2 peak5) / (TM2 peak5 *
Tm2_ peak5))) + ((ns_peak5"2 + 1) / 2);

nl_peak5 = sqrt (Ql peak5 + sqrt(Ql_peak5"2 - ns peak5°2)

) 7
n2 peak5 sqgrt (02 peak5 + sgrt(Q2 peak5”2 - ns_peak5°2))

r
.
r

d_peakd = (lamdal peak5 * lamda2 peak5) / (2* (n2 peak5 *
lamda2 peakb - nl_peak5 * lamdal peak5));

Ti = (2 * TM peak5 * Tm peak5) / (TM peak5 + Tm peak5);

F = (8 * n peakb”2 * ns peak5) / (Ti);

C = sqgrt(F*2 - (n_peak5”2 - 1)°3 * (n peak5”2 — ns peak5°4));

X peakb = (F - C) / ((n peak5 - 1)"3 * (n_peak5 - ns peak5"2));

lamda = N(ind mx) ;
k peakd = (-1) * ((lamda)/4*pi*d) * log(x);:

set (handles.edit2l, ‘String’, num2str(ns peak5));
set (handles.edit22, ‘String”, num2str(n_peak5));
set (handles.edit23, ‘String’, num2str(k peak5));
set (handles.edit24, ‘String’, num2str(d_peak5)):;

¢ peak ©
ns_peaké = 1/Ts _peak6 + sqrt((1l/(Ts_peak6”2) - 1));

if M(7) > M(8)

TM peaké = M(7);
Tm peaké = M(8);
ind mx = 7;

else
TM peak6 = M(8);
Tm_peaké M(7);

ind mx = 8;



end

(TM_peak6 *

(TM1 _peak6 *

(TM2_peak6 *

Q peak6 = (2*ns peak6 * ((TM peaké - Tm peak6) /
Tm_peak6))) + ((ns_peaké6”2 + 1) / 2):

n_peaké = sqrt(Q + sqgrt(Q"2 - ns"~2));

TM1 peaké6 = data Mx(7);

TM2 peak6 = data Mx(8);

lamdal_peak6 = maxtab (7, 1);

lamda2 peak6é = maxtab(8, 1);

Tml peakﬁ = data_Mn(6);

Tm2_peaké = data Mn(7);

Ql_peak6 = (2*ns_peak6* ( (TM1 peaké - Tml peaké) /
Tml peak6))) + ((ns_peak6”2 + 1) / 2);

Q2 _peak6 = (2*ns_peak6* ((TM2 peak6 - Tm2 peaké) /
Tm2_peak6))) + ((ns_peak6”2 + 1) / 2);

nl_peak6 = sgrt(Ql peaké + sqgrt(Ql peak6°2 - ns_peak6"2));

n2_peaké6 = sqrt(Q2 peak6 + sgrt(Q2 peak6”2 - ns peak62));

d_peak6 = (lamdal_peak6 * lamda2 peak6) /

lamdaZ? peak6é - nl _peak6 * lamdal peak6));

Ti

F =

C = sgrt (B
X_peaké = (
lamda = N(i
k peakée = (

set (handles

set (handles.
set (handles.
set (handles.

eak 7
ns_peak7

if M(8) > M
™ peak
Tm peak
ind mx

else
M peak
Tm_peak
ind mx

end

Q peak?
Tm_peak7)))
n_peak7

=
+

1l

TM1 peak?
TM2 peak’
lamdal peak
lamda2_peak
Tml peak?

(2 * ™ peak6é * Tm peak6) /
(8 * n peak6”2 * ns peak6)

72 -

F-cCcy /

nd-mxy:

(I8 ped 6l 25 MRS, (s
({n_peaké6 - 1)73 *

/ \ @4

-1) * ((lamda)/4*pi*d) * log(x);:

.edit25,
edit2e6,
edit27,
edit2s,

} Sunadaat )
‘VSEpdiig’ ,
\Stung! ,
‘e RN alif

num2str (ns_peaké));
num2str (n_peaké)) ;
nunZstr (k_peak6) ) ;
numZstr (d_peak6)) ;

(2* (n2_peak6 *

(TM _peak6 + Tm peak6);

(n_peak6”2 - ns peak6”4));
(n_peak6 - ns peak672));

1/Ts_peak7 + sart ((1/(Ts_peak7"2) - 1)):

(9)
T =MY8) ;
7 M(9);

8;

7
7

= M(9);
= M(8);
9

2*ns peak? *

data Mx(8);
data Mx(9);
maxtab (8,
maxtab (9,

7
7

Il

I

L}y:
135

= data Mn(7);

] ((TM _peak7 - Tm peak?) /
((ns_peak?"2 + 1) / 2):
sqrt(Q + sgrt (0”2 - ns"2));

(TM_peak? *



Tm2_peak7 = data Mn(8);

Ql peak7 = (2*ns_peak7*((TM1_peak7 - Tml _peak7) / (TM1 peak7 *
Tml_peak7))) + ((ns_peak7"2 + 1) / 2);

Q2_peak7 = (2*ns_peak7* ((TM2_peak7 — Tm2_peak7) / (TM2 peak7 *
Tm2 peak7))) + ((ns_peak?7*2 + 1) / 2);

nl_peak7 = sqrt(Ql_peak7 + sqrt(Ql_peak7"2 - ns_peak7"2));
nZz peak? sqart (Q2_peak7 + sqrt(Q2 peak7”2 - ns peak772));

d_peak7 = (lamdal_peak? * lamda2_ peak7) / (2* (n2_peak7 *
lamdaZ? peak7 - nl peak7 * lamdal peak7));

Ti = (2 * TM peak7 * Tm peak7) / (TM peak7 + Tm peak7);
F = (8 * n peak7"2 * ns peak?) / (Ti);

C = sqrt(F*2 - (n_peak7"2 = 1)"°3 * (n_peak7”2 - ns_peak7"4));
x_peak7 = (F - €y /((n_peak7 - 1)"3 * (n_peak7 - ns_peak7"2));
lamda = N(ind mx);

k peak7 = (-1) * ((lamda)/4*pi*d) * log(x):

set (handles.edit29, ‘String’, num2str(ns peak?)):;
set (handles.edit30, ‘String’, num2str(n peak?7)):
set (handles.edit31, ‘String’, num2str(k peak7)});
set (handles.edit32, ‘String’, num2str(d peak?));

% peak 8
ns_peak8 = 1/Ts_peak8 + sqrt((l/(Ts_peak8"2) - 1));

if M(9) > M(10)
™ peak8 = M(9);
Tm peak8 M(10);
ind mx = 9;

else
T™ peak8 M(10);
Tm peak8 M(9);
ind mx = 10;

end

Il

(e}

Q peaks
Tm_peak8)))
n_peak8

(2*ns_peak8 * ((TM peakB8 - Tm peak8) / (TM peak8 *
((ns_peak8”2 + 1) / 2);
sgri(Ont SYBC 085+ ps22\;

I+ 1

TM1 peak8 = data Mx(9);
TM2 peak8 = data Mx(10);
lamdal peak8 = maxtab(9, 1);
lamda2_peak8 = maxtab (10, 1);
Tml_ peaks8 data _Mn(8);
Tm2_peak8 = data Mn(9);

Il

Ql_peak8 = (2*ns_peak8*( (TM1 _peak8 - Tml_peak8) / (TM1l peak8 *
Tml_peak8))) + ((ns_peak8~2 + 1) / 2);

Q2_peak8 = (2*ns_peak8* ( (TM2_peak8 - Tm2 peak8) / (TM2 peak8 *
TmZ_peak8))}) + ((ns_peak8”2 + 1) / 2);

sqrt (Ql_peak8 + sqgrt(Ql peak8”2 - ns peak8"2));
sgrt (Q2 peak8 + sqrt(Q2 peak8"2 - ns peak8"2});

nl peak8
n2 peaks



d peak8 = (lamdal peak8 * lamda2_peak8) / (2*(n2 peak8 *
lamda2_peak8 - nl_peak8 * lamdal peak8));

Ti = (2 * T™M peak8 * Tm peak8) / (TM peak8 + Tm peak8);
F = (8 * n peak8”2 * ns peak8) / (Ti):
C = sgrt(F"2 - (n_peak8"2 - 1)°3 * (n_peak8”2 - ns peak8”4));
X

_peak8 = (F - C) / ((n_peak8 - 1)”3 * (n_peak8 - ns_peak8°2));
lamda = N(ind mx);
k_peak8 = (-1) * ((lamda)/4*pi*d) * log(x):

set (handles.edit33, ‘String’, num2str (ns_peak8) ) ;
set (handles.edit34, ‘String’, num2str (n_peak8));
set (handles.edit35, ‘String’, num2str (k_peak8));
set (handles.edit36, ‘String’, num2str (d_peak8));

3. 1a M-file vosmsmingagsga T py nazeadian Ty

function [maxtab, mintab]=peakdet (v, delta, x)

tPEAKDET Detect peaks in a vector
[MAXTAB, MINTAB] = PEAKDET (V, DELTA) finds the local
maxima and minima (“peaks”) in the vector V.
MAXTAB and MINTAB consists of two columhs. Column 1
contains indices in V, and column 2 the found values.

With [MAXTAB, MINTAB] = PEARDET (V, DELTA, X) the indices
in MAXTAB and MINTAB are replaced with the corresponding

% X-values.

A point is considered a maximum peak if it has the maximal
value, and was preceded (to the left) by a value lower by

DELTA.
Maxtab = [];
mintab = [];
v = v(®; % Just in case this wasn’t a proper vector

if nargin < 3
X = (l:length(v))’:
else
x = x(©@;
if length(v)~= length (x)
error(‘Input vectors v and x must have same length’);
end
end

if (length(delta (@))>1
error (‘Input argument DELTA must be 'a scalar’):
end

if delta <= 0



error (‘Input argument DELTA must be positive’);
end

mn = Inf; mx = -Inf;
mnpos = NaN; mxpos = NaN;

lookformax = 1;

for i=1l:length(v)
this = v(i):;
if this > mx, mx
if this < mn, mn

this; mxpos = x(i); end
this; mnpos x(i); end

I
I

if lookformax
if this < mx-delta
maxtab = [maxtab ; mxpos mx];
mn = this; mnpos = x(i);
lookformax = 0;

end
else
if this > mn+delta
mintab = [mintab ; mnpos mn];
mx = this; mxpos = x(i):

lookformax = 1;
end
end
end





