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4 . RECAPITULATIF DE LA METHODE

4~ MHypothese q. > q,

(davs e cas contraing Inutwar G omdices web v)

2~ Kes'ordagde gramdenn de (T3, <T@ - 1)), conbauprss connes .
S megune @’")m g GU-.. on o blund dueclomedf (q;* - q'v) .
Si men, o prnd ol valewns Bmilh conmugs. Pusexennfle pass LEAR

R R P
3- O ehewsit N1

N1 = &/r/w,se/r[c m/ewa e/n)lu}ze > 40 , :c’cm(fm'/ wre DFT
(1"" 'q:r)m(n.
N1 = &/&u/w“; pw:nance w{ow a/c{) , 10 , S on j:u}-uwo FFT.
(q'ﬂ —q:’)mfn.

Nole : /%CJJC/Q to ﬁw/mné J(FO*—M.;M oo b raw Ko
e')lan/'xcufme'cegsw , te caled of'cee DFT M
c'—./‘/,éug 1&/:':/0 Fu ‘avec uve FFT, D QMEQ/A“/ :JA fo~

rd

mefangommnjc/’avova Ca M&u« N1 &/d« /cA& .

4 - COn medunt oLired gmcﬂocfe C/:/l;tla/:u’/d/lw ano%/‘l'iue /mg
FFT, femelfe .S‘:,'m) /A /u,’ﬁan«a, ;
Gide <5 @

’, , 4
(cm b obiwa/(wacmuajm e Ui <t4_o—ly)
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G. O c»jw/e M
FDM &« meésuse c/e ¢%Hv 4 Poud [a meJsul C/C %U’.
(B )= ©5 =), - L (B, G¥lm— 12
7 O calebe

(}_: )M = G)m)m.x; (fom )m"n

g- O ccjc,«»ﬂc_ J

pow & mesue a’e ¢‘r N Pom ‘pc. mefrl de ¢ .
H

v
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o= = Gl fo= G- %
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S . TRESULTATS

Les wselbabs qui scived ot S obbmus enn
aimdabinm owee din condibnn rdahivemedt oo,
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SIMULATION 1‘ ('?stgprg <1H>Qk*c*v )

— — — — on— —— e—

valeurs simu\deg

Ve

}°°“"‘a= i $0%

3.874218%E-81

phasehs | ,358802E+8F
amplitudeh= 1.8299808E+81
damph= §5.122202E+82

qv= 2.678312E-91

phasevs § _9P2000E-F1
amplitudevs § g000PPE+SS
dampv= 5.,120088E+82

amplitude du bruits

hs=
b Sz S\

2.908BBBE+88

bewit 20 %

nombre d echantillons: 612
fenetre sinus
* reelle fmag. phase module
a B8.9724388753 P.B0OBBORRBR P.0000808088 8.87243887583
1 -3.9611418285 -3.1139618847 -2.P9665323036 £.1285341754
134 -9.8609595458 -9.8699948861 -2.2937231128 B.99214202559
135 ~-9.1725175802 9.8818252173 2.6982419254 #.1989818229
136 -8.9918753253 P.6585614228 2.5198757152 1.1167283689
137 1.7287228388 -P.4374104983 ~-£.2489291838 1.7754478399 4———‘%
138 -9.2568839617 -§.1522793931 -2.6863774713 B.2985548945 v
139 -9.9887199385 2.91668670853 2.9556816378 2.09982755427
142 -9.0723014977 -g.P47088963280 -2.5643873381 2.9862849658
141 2.#195945753 -2.9665978788 ~-1.2846486477 9.9694206378
142 #.8345767438 g.9116479848 8.3249332178 #.9364859796
143 -8.96760897928 2.8872501856 2.2390416628 #.1183796399
144 B8.8511425754 -g.9601836874 -P.8664324141 p.9789786656
145 -g.9657514341 -Z.8787621283 -2.3195962813 2.8965946622
146 9.9082219976 2.9138318289 1.8344852419 2.916P919972
147 P.9144548433 -9.8978932858 ~9.4561852299 g.8161813777
148 g.90916272888 P.8224338325 1.4983833479 8.9224919766
149 -3.9984735661 -9.93601325189 ~-2.79089879837 2.1848522649
159 £.8913916624 B.9399342417 8.4119547254 8.9997355484
151 ~8.8558999406 -g.8246£65983 -2.7269265557 B.0610762849
162 0.9219873354 -0.5464115987 -1.52890826671 P.P464541278
153 #.1181752841 -9.8832943229 -P.6139649591 B8.1445798818
154 -9.1196531851 g.9P64565711 3.8876841875 9.1198271792
155 -9.9985335874 -9.1369380678 ~-1.5746928678 #.1369391866
156 -0.094935220949 -9.2669814987 ~-1.7535855827 8.2715046168
157 -2.6651586159 2.0958683641 2.4752824586 3.3995360406 44— q
158 2.6123761133 -9.95190095116 -£.3494286161 2.78£3998888 H
159 p.1722613184 -9.2623282794 -£.9897512193 B8.3138312974
169 8.9065124764 -9.8626578623 -1.4672318957 P.8629953971

Résultals FFr
Peak#]l seen at {ndex= 157 '-\
AMPLITUDE: 3.390536E+89
q= 3.066406E-91

1-q= 6.933594E-81 Evreur S -t 8125 1o~ ¢

\ q“

Errour r;lnttvc sur qt -2.541296E-81X
rreur absolue sur qt -7.812500Q0E-24
R PHASE: 1.125282E+809 i 2
Peak#2 seen at {ndex= 137 \ AL dea.
AMPLITUDE: 1.775448BE+88 Qoup\qse qv

.q= 2.675781E-81

1-q= 7.324219E-21 ‘}

l1-q interpole pour DFT = 6.925759E-81
Erreur relative sur q1 7.162981E-94X
Erreur absolue sur q: 2.202957E-06 —— c‘(q‘“)

q interpole pour DFT = 2,.679464E-9)
};1 (ﬂ&)m-_- 0,30F41401%

"9 Interpole pour DFT = 3.B74241E-81 a— InteFpolafion anabyfiyue
] —— — e—
qh)n

-

1-q interpole pour DFT = 7.329536E-981
Erreur ciu = 2,.202%083 \O7

e o, 2C10 44404 4
(qV),,, ¥ 5aFN

Lrreur qv = A, 515§ \o‘s



Tmods=
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1

123
K> 104

SIMuLaTionN 1

- 2'3 -

(—4 u-':-té )

choix de N4 :

NA > 29

4

- D06 _
(.ﬁ'")min— A =003

* (FouJma™ ©

G“Jm '3 Ni

- (Fm mln b(?m max
(ﬁm)'v = 2 ) =

o, 430446323

0,404152233%

e Ko = mlag M4 [(Fm) 1-6 ]> 4 o4
ko [} 8
m N4 H Jm
nbre d echantillons: 256
'etre sinus
>1i{tude modulation
9.882592E-02
eelle fmag. hase module
0.1597519532 g. 5555553555 P.AP0RBBBRH £.1397519232
-9.89615918653 2.81640956578 2.9725698397 B2.8975492696
-0.3223993212 -5.7619045544 <-1.9712983067 g.8273288131
2.5849483813 2.4887213604 1.3399497688 2.5565385348
-9.81667917390 -9.9811497548 -1.5893229838 £.92130842971

185

valabf tor

qu tf‘iv

ek,

%, =

#

A,339949%¢¥vd

/

"

Crrcur&.w¢ ==©0,0 400 .rad
«- 0,576 degre .

— om— —— omtm— m— — ottt  ——— e e—  a— ——

(o=

nombre d echanti{llions:

\
)
<~
——
E J

1

N

-E) =

- 9(0 :.\/nthﬂ <<t44.[cqa’)

F (CI l/)m

fenetre sinus
amplftude modulation
fmod= 1.393277E-#1

L 4
g

34
Ks—® 35
36

reelle
2.8392169083

-9.5028130759
1.1929581841
~0.3137449536

2

0,22%33330¢%

kro - CD,-4 3(9 312 } G;S.$I

255

fmag.
p.08028B800Q
-P.1482369672

£.6248718723
-8.2987828767

phase
g. Hlﬂllzﬂﬂll

-2.8548992635
2.51490952027
-2.3942982821

(Cm)min}lpm)mx -~ ©0,{2 8331352

-(gm)v]> = 35

ule
8. 1392165383

B.5242091069
1.2672736317
§.4277199589

<« ,-§

m

Pq, =0.514305202% rad,| Erveursuc P, =0, 0442 rad

2 0,854 degreé




SIMULATION & (mesure q.

-.2’4,-

et q,)

4- Hes‘,u'e_ole. (q“m ef(c\'\,)m_

Vala;«rs

A

S5.000RP0E+RY

512

imag.
P.POBPBLBRRAG
-5.282651773¢8

-8.1784381328
£.19898797445
P.6825671921

-9.2891358733

-0.2874377545
P.P7693723P99

-0.1828891559

-9.1565516297
2.8368732437
p.225P682311

-2.1436491193

-2.1697646198
P.84244081678

-9.8P87363253
0.9667377887

~0.8763841741
P.1164823885

~B.8395742891

-9.9853618358

-0.1628871924
2.8937779281

~-9.18398889148

-8.1728466587
2.1164874486

-2.98148830590

-2.2973385115

qh= 3.074219%E-01
phaseh= | ,359000E+28
amplitudeh= | .9000888E+£81
damph= S, 1288008E+82
qv= 2.678312E-21
phasevs § 9QQ0Q08PE-81
amplitudevs 5.909908E+80
dampve= §_,12900908E+Q2
amplitude du bruft=
nombre d echantillons:
fenetre sinus

+ reelle

g £.1811481677

1 -9.1527795821
134 -8.9694878877
135 -9.2142593144
136 -8.8091963571
137 1.6634345830
138 -9.2595956519
139 -9.1866850675
149 ~8.1257967859
141 2.9810739776
142 B.1874210944
143 -9.1542818135
144 #.1387435172
145 -P.156085901711
146 0.8279928082
147 2.9413599828
148 P.20982925963
149 -8.2427439632
159 £.2312929496
151 -0.1374296142
152 2.0869634280
1563 2.2974801167
154 ~-9.2957559641
155 P.81808434744
156 -9.9312734311
157 -2.62166696082
158 2.5728118563
159 £.3221253994
162 -9 .0998920998

Peak#] seen at tndex=

AMPLITUDE: 3.369378E+98

q= 3.0664P6E-21
1-q= 6.933594E-91

Erreur
Erreur

PHASE:

ERREUR
Peak#2
AMPLITUDE:

relative sur q: ~-2.541296E-81X
absolue sur q:

2.462413E+89
SUR PHASE:
seen at

q= 2.675781E-21
l-q= 7.324219E-91

1-q interpole pour DFT =

érpole pour

-P.9251388976

187

~7.812500E-£4

1.112413E+88
fndexs=
1.688376E+28

137

simulees

6= S

‘} wup!on q" So '/°

bruit 50%

phase
8.09P8388088
~-2.8663338728

-1.9575377236
2.4135779324
2.5014718321

-8.1728991528

-2.4674127952
2.5168246551

-2.4682389145

-1.8929521864
£.3386567829
2.17173108482

-9.8027679818

-2.3141265589
1.8826691787

-9.2081666198
1.4471734131

-2.8344838063
9.4662587567

-2.8612176166

-1.4894912258

-9.4988949389
2.8345418599

-1.5162628174

-1.7586268633
2.4624126878

-9.3644437126

-8.7454860483

-1.9457932481

module
£2.1811481677
$.3212998996

£.18408213946
£.28708187147
1.2088311106
1.6883761138
£.3322955379
£.1315334228
$.1619589423
£.1762991858
£.1135734468
§.2728639565
£.1997118751
9.2385898562
P.P5083495753
P.2422725863
#.P672589319
#.2546581194
£.2589323166
P.1432148665
P.PB56453865
9.3387723897
2.3102674496
2.1842620119
B.1748658844
3.3693723819
2.7536666721
B.4383776492
8.8278976962

1’-254? tclts FF

} Cau,b/ade q,

- 7H

Erreur Iy =~ $, 8115 \O-"
Wi

Evveur phage = A, 4429 rad

. -¥l
6.925792€E-81

Erreur relatfive sur q: -3,527832E-94X
Erreur absolue sur q: -1,984533E-96

q interpole pour DFT = 2.670936E-41
1-q interpole pour DFT = 7.329864E-91

(q '\,)m = 0,867033¢y

Erreurq,= 6,33 lo”

s

firreut’g; z— 4,035 (0~

Interpokfion anafyfiyue :

(a,;‘)f 0.%°1430%9

="%%00.N

(4
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SIHULATION & (4uile)

2. Modulation d'amplitude af mesure e c,ﬁcm
. ct\Ou de Nt > 4o _ g¢50 N{= {56
|04 valalfe
oun F
. (? = £:26 = 0,03 e U eF qu
" rnrn 4,
. (?M m“_o,s (q )M LN{=0,I?304?‘36

o,Ao0452%3¢8

(_Fm)fu = (Pm_)min-r (ﬁm)ma's:
Ko = w\‘cr(Ni [(‘g‘"‘)«l-‘.
¢ ?M = J :

nombre d echantlllonsx
fenetre sinus
amplftude modulation
fmod= 9.882921E-82

)]> Aoy

0, 09882924

* reelle tmag.

phase module
4 £.3598779591 2.0P00000008 B.000000080888 8.3502779581
1 -9.2399664639 P.84129213588 2.9715542858 2.2434778334
193 -0.2788794334 -9.7587674563 -1.9136929234 2.8856697339 \
Ko » 194 £.634P613323 2.5743636466 1.329309466827 2.6512981647 =Y + f
145 -0.9239359284 ~9.9958042042

-1.5939242889

#.9968795927

P

= A, 3283046603 rad , Erveur sur ¢q,,‘ -0,0f0% txd.
=~ 4,1851% dejre'.

3. Hodu?u\“\'w C\\'OW\ Pefﬁuo(e et Mmesgure e ¢QV__

[ ] b<o =

(Pm)ma‘ (‘{

— -~
=

o,228031414

- ().

fenetre sinus
amplitude modulation

omba K NIJ @,
= Qo)

nombre d echantillons:

2

Ko = 90,430334¥9

255

= Emdmin *(F"‘)"“": o, 42904553

o= Boo) > =

fmod= 1.38374%E-01
* reelle imag phase module
2 F.8926921486 2. ﬂﬂﬂﬂﬂﬂﬂﬂlﬂ B.0000PRRRBE 8.8926921486
34 -df6528288543 -9.1834896835 -2.8675933294 £.6781253498 «a ?
K;—035 1.1218268714 £.6489814472 #.5244637181 1.2968217777 q,-— o
36 -08.3859877918 ~P.3025025242 -2.3619228P95 5143527l6225

¢‘Iv =O,524463931%1 rad , Erceur Sur qsqv

-

=

—
—

O, 024 4& rad
A,4046 degre
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SIHULATION 3 (mesune ole U e*‘c\v)

A_ f_‘\_e-Sure. de (q'ﬂ)m ek @'VJ&

valeurs simulees

qh= 3.874219E-921

phaseh= 1 ,35300PE+088
amplitudeh= 1.880882E+01
damph= 2 .5680P08E+82

qv= 2.679312E-81

phasev= 5 929000E-91
amplitudev= & g9088PE+PS
dampv= 2 . 56800PE+92

CQH d = L5¢

} "°""’"¢!‘ 1, so%

amplitude du brutte 2.290888E+82 bru&f 20%
nombre d echanti{llons: 812

fenetre sinus

b reelle fmag. phase modula

g 8.0724182933 B.80P8R038288 B.80BBASRRAR £.8724182933

1 -9.8611528115 ~8.1138613297 -2.9666128298 £.1285399962
134 -g.9593858728 -.8754613472 ~-2.2375354827 g.996092608469
135 -0.1664134694 2.9759188394 2.7135897358 #.1829128562
136 -8.46377360821 B.5674621246 2.2559834536 8.7328785321
137 1.1347497718 -g.1579582762 -£.1383121929 1.14569089967 ‘——"TV
138 -9.15602906488 -0.24440828829 -2.1389816746 #.2899611111
139 -0.8736743772 -8.8099282877 -3.8196574729 B8.09742254931
148 ~-9.0672735249 -0.85857082156 -2.4252390698 £.8891979164
141 8.0217691294 -9.8731611635 -1.2815884351 2.8763311918
142 g.9355428117 g.8072914878 8.2823393826 8.£3628308161
143 -9.86730829179 2.8848372491 2.2468675765 2.1876658813
144 2.0519888448 -2.9627583915 -£.8883096722 2.98088733989
145 -9.9662386241 -9.872977288 -2.3978283772 #.8985557113
146 8.8874018755 2.90118882657 1.2106196634 9.8139291848
147 8.8132727976 -0 .8898704945 -0§.5994909745 g.9168761211
148 2.20080698519 2.8203966288 1.5783133126 2.9283966232
149 ~-8.1206634114 -2.0382276928 -2.7786575854 2.1876776617
158 g.9883922184 2.0373935831 g.49022187925 #.9959745319
151 ~0.8601424387 -9.8276848934 -2.7121892866 2.0662984618
152 -9.8043257853 -2.9503621362 -1.6564789491 F.9505475666
153 B.10879913476 -3.9886911125 -0.6875824179 #.1397434958
154 -9.1383838838 -2.0213842314 -3.1315991594 #.1383988268
155 -8.8441652283 -9.1480437653 -1.8687161638 2.1544911772
156 -0.2192424248 ~9.2479367267 -2.2948511648 #.33096808531
157 ~1.5660946425 1.57885237%#9 2.3523913359 2.2232637586 4
158 1.8127819727 -0.3P64447158 -£.1674634373 1.8385012495 i+
159 2.18571424818 -g.3030324686 -1.8299895988 #.3554129535
168 8.8813511978 -8.8819347999 -1.5543966783 g.981945858085

’
Resultats FFT

Peak#1 seen at index= 187 -
AMPLITUDE: 2.223264E+02

q® 3.066496E-91
1-q= 6.933594E-41
Erreur relative sur q: -2.541296E-81X -
Erreur absolue sur qt =-7.812582E-94 Evreur 9. = - 7,845 10 ¢
ERREUR S0R BHASES 1 .882391E+88 9 "\M

H o + " = o a

Peak#2 seen at iIndex= 137 arrCur prage .00233¢rad
AMPLITUDE: 1.145691E+8F9

q= 2.675781E-21

l-q= 7.324 -
qQ interpole pour DFT = 3.874322E-81

1-q tnterpole pour DFT = 6.925678E-81
Erreur relative sur q: 3.349486E-83X
Erreur absolue sur q: 1.829785E-085

q fnterpole pour DFT = 2.679388E-01
1-q tnterpole pour DFT = 7,.329692E-81

Interpolafion anaytryue
' 1
(qﬁm ©0,30#432132

Evrreurq,s 4,029%05 1077

—
—

(q') - 0,26t030%743 =4
Vim A 90.N

Erveur 9, =~ 4,84 IO_}



SIMULATION 3 (4uwile)

%, Hoa(qpah'cv\ cl'ame(\Zuo(e_-a,&‘ mesure d %

— —
- choix de N1 > 49 . sgs50 N4 =2.25¢ (oo
0,04 vale
foua ““c"qv
e (), = =26 : 0,03
M/imin )
. (g ) = o,s-.@'} - 49 . o0, 433034C3 ¥
mjma H/m N
o (? ) - (PM)MIQ *(Em)mgx = O'.AOJS 18229
m/n 2,
: )
. Ko = mlm<m,[(@mL+@Hjm]>= Aoy
.,g @ =0,038843 828
nombre d echantillons: 56
fenetre sinus
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