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s*analyzy hlavnich komponent
a
multivariacnich regresnich
metod
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' Multivariacni analyza dat

:Jpouéitl' mnoha promeénnych zaroven
| o v zakladem tabulka - matice dat

® sradky - vzorky
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bromenne - zavislé - napf. koncentrace
bromenne - nezavislé - spektralni data

bromeénné - klasifikacni (,,category")
- tridéni vzorku do skupin
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For Help, press F1
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Methanol | Ethanol | Propanol 1100 1105 1110 1115 1120 1125 1130 1135 1140«
1 2 3 4 5 [ ri 8 L 10 11 12

A 1 0.0000) 0.0000  100.0000 -0.1524 —0.1437 -0.1544 —0.1520 -0.1484 -0.1448 —0.1359 01231 —-9.679%9—(
A 2 100.0000 0.0000 Q.0o00 —0.1266 —0.1281 —0.1287 —0.1264 01208 —0.1102 —-81172e-02 —6.2867e-02 -25467e—(
A 3 0.0000  100.0000 Q.0o00 —0.11492 —0.10345 01170 —0.1140 01100 —01081 =8.773Me-02 —8.2392e—-02 -3.8356e—(
far 4 33.4000 33.0000 336000 -0.1470 —0.1485 -0.1484 —0.1459 -0.1403 —0.1347 —-0.1218 01016 —-6.583659e—(
A5 5 49 3000 249000 25.3000 —0.1400 —0.1411 -0.1411 —0.1392 -0.1345 —-0.1272 —0.1128 -914114e-02 -5.4544e—(
Af 5 249000 25.3000 4598000 —0.1519 01524 0148245 —0.1499 —0.1460 —0.13496 01272 01089 —7.5750e—(
AT T 25.0000 a0.0000 24.0000 —0.1492 —0.1482 01484 —0.1456 01408 —0.1365 01225 —0.1039 —-6.6432e—(
A3 & a0.10o00 0.0000 498000 —0.1461 —0.1466 —0.146%5 —0.1430 —0.1393 -0.1333 01187 —9.7768e-02 -6.4A7¢1e—l
AL 3 RE.GO00 33.4000 0.0000 -0.1373 —0.1387 -0.1388 —0.1356 —0.1296 01212 —0.1052 -81013e-02 —-4.1330e—(
A10 10 0.oo00 33.4000 BR.BOO0 —0.1601 —0.1598 —0.1606 —0.1584 01547 —0.1491 —0.139:1 01254 —9.3138e—(
A1 11 7h.0000 0.0000 24.0000 —0.1375 —0.1390 —0.1404 —0.1331 0137 0124 —0. 1068 —8.3593e—02 —4.661%9e—(
A2 12 25.0000 n0.o000 7a.0000 —0.1547 —0.15853 —0.1545%5 —0.1530 -0.1482 -0.1429 —0.1304 —0.1142 -8.4702e—(
A13 12 33.4000 BR.BOOO .ooon0 —0.2614 —0.2616 —0.2573 —-0.2619 —0.2448 —0.2367 —-0.2241 —0.2011 —0.16(
Ald 14 0.oo00 GBR.7000 33.3000 —0.2751 —0.2735 —0.2687 —0.2649 —0.2581 —0.2508 —0.2401 —0.2233 —0.18¢
A5 15 33.4000 33.0000 33.6000 —0.2659 —0.2661 —0.2614 —0.2865 —0.2a08 —0.2430 —0.2305 —0.2096 017
A6 16 7a.0000 n0.o000 25.0000 -0.13745 —0.1390 -0.1404 —0.1381 01317 0123 —0.1068 —-8.3593e-02 -4 661%9% -
B1 17| 100.0000 0.0000 Q.0o00 01077 —0.1100 —0.10492 01068 —01013 -9.3201e-02 —7.5410e-02 —4.7124e-02 -8.9750e—(
Bz 18 0.0000  100.0000 Q.0o00 —0.1368 —0.1347 —0.1345 01318 01292 —0.1240 —01162 —59.7305e—-02 —-5.4578e—(
B3 19 Q.ooao 0.0000 1000000 —0.1468 —0.1462 -0.1189 —0.1448 -0.1411 -0.1372 —0.1290 01174 -9.0114e—(
B4 20 a0.0000 50.0000 0.0000 28.2190e-02 7.9466e-02 83.2398e-02 B8.466Ge-02 8.3832e-02 91474e-02 0.1068 0.1291 0.16:
Ba 21 50.0000 0.0000 &0.0000 —0.1285 —0.1299 01276 01274 01226 01165 01046 —8.5415e-02 —5.2313e-(
B& 2z 0.oo00 499000 a0.1000 —0.1432 —0.1440 —0.1430 —0.1407 —0.13a0 —0.1248 —0.1228 01104 -7 4456e—(
BY 23 7a.0000 n0.o000 25.0000 -0.1208 —0.1218 -0.1209 —0.1191 -0.1149 —-0.1060 —91533e-02 —6.7456e—-02 -3.1735e-(
B& 24 28.7000 n0.o000 74.3000 —0.1380 —0.1388 01377 —0.1360 -0.1335 -0.1285 —0.1188 01016 =7.0787e—l
Bg 25 50.0000 25.0000 25.0000 01279 —0.12845 —0.1286 —0.1263 01230 01141 —0.1027 —8.0337e—02 —4.3663e—(
B10 26 25.0000 a0.0000 24.0000 —0.1326 01327 —0.13149 —0.1296 —0.1265 01213 —0.1099 —51401e-02 -5.2486e—(
B11 27 25.0000 25.0000 a0.0000 -0.1349 —0.1348 —0.1340 —0.1329 -0.1287 -0.1238 01127 -9.48241e-02 -6.1134e—(
F1 28 01000 0.0000 499000 —0.1491 —0.1497 —0.14596 —0.1461 01423 —0.1363 01218 01008 -6.8768e—(
P2 29 BE.GO0O0 33.4000 Q.0o00 —0.1568 —0.1582 —0.1583 —0.1551 —0.1491 —0.1407 —0.1247 —0.1005 —6.0881e—(
P3 30 0.oo00 33.4000 BE.6O00 —0.1343 —0.1346 —0.1343 0133 01294 01239 —0.1138 —0.1002 —-B.7886e—(
P k| 25.0000 n0.o000 7a.0000 —0.1407 —0.1413 01415 —0.1390 -0.1343 —0.1290 —0.1164 01002 =7.0710e—(
P& 32 33.4000 BR.BOO0 Q.0o00 —0.1656 —0.1658 01615 —0.1561 —0.1490 —0.1409 —0.1283 010583 —6.4390e—(
P& 33 0.oo00 BR.7000 333000 —0.158483 014837 —0.1489 —0.1450 01382 —0.1309 —0.1203 —0.1035 -6.6051e-(,
<] | _’|_I
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For Help, press F1
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zhak | Additivated Twpe octane 1100.0 1102.0 1104.0 1106.0 1103.0 1110.0 1112.0 11140 =

1 2 3 4 & [ ri 8 a 10 11 12

101 1 |h Mo Medium 38.6000 —-1.83459e-03 -1.4965e—-03 —1.0088e-03 —-3.6036e—04 4659%5e-04 1.5021e-03 27976e-03 4.4103e-03
o2 2 [ Mo Medium 88.8000 —1.6270e-03 -1.2608e—03 —7.4818e-04 —6.5377e-05 81759 e-04 1.9427e-03 3.3538e-03 5.0884e-03
nOS 3 [ Mo Medium 89.4000 —-46487e—04 -3.3003e—04 1.8072e-04 1.1213e-03 2.4647e-03 41399e-03 6.0749e—03 B8.2380e-03
LOG 4 |L Mo Lo 367000 —-1.4426e—-03 —1.0941e-03 -5.8577e-04 B1742e-05 87191e-04 21136e-03 35445e-03 45.29837e-03
H11 5 |H Mo Hiigh 91.2000 -1.6075e-03 -1.1549e—-03 -5.4838e-04 2.4332e-04 1.2589e-03 245514e-03 41770e-03 6.1885e-03
H1Z2 & |H | Mo High 91.3000 -50201e-04 -53970e—06 6.5686e-04 1.5220e-03 26312e-03 4.0366e-03 57912e-03 7.944%9e-03
L13 T (L Mo Loy 87.4000 —1.1307e-03 —-28.0107e—04 —-3.2307e-04 31966e-04 1.1486e-03 2.203%9e-03 3.5410e-03 5.2250e-03
L14 8 |L Mo Lo ar0o0 -1.9691e-03 —1.6273e-03 —1.1357e-03 —4.6838e-04 39858e-04 1.5020e-03 2.8750e-03 445478e-03
L15 9 |L Mo Lo ar.o0o0 -1.2943e-03 -945174e-04 —47322e-04 1.7735e-04 1.0386e-03 21510e-03 3.5508e-03 45.2641e-03
H17 10 |H Mo High 91.8000 -98381e—04 —-54232e—04 46605e-05 B.2156e-04 1.8227e-03 3.0996e—-03 4704 e-03 BGBE91e—03
18 11 | i Mo hedium 891000 —1.2279e—03 —-8.4948e—04 —-3.2593e-04 3.6318e-04 1.2407e-03 2.3428e-03 3I7161e-03 5.4172e-03
Hz0 12 |m Mo High 91.8000 -1.8178e-03 —1.1265e-03 -5.8910e-04 1.1130e-04 S9650e-04 21085e-03 3.5048e-03 45.2608e-03
L21 12 |L Mo L 86.9000 -1 6707e-03 —-1.3024e—03 -7 78E3e-04 —B49812e-05 8.5402e-04 2.0345e-03 3451872e-03 5.3478e-03
HZ24 14 |H Mo High 91.7000 —1.5543e—03 —1.0224e—03 —-3.313%e-04 55202e-04 1.6620e-03 3.0513e-03 4.7768e-03 6.8948e-03
HZ2T 15 |H Mo High 91.7000 —1.5807e-03 —11741e—03 —-61728e-04 1.0919e-04 1.0117e-03 21404e-03 3.552T7e-03 5.3292e-03
LZ9 16 |L Mo Lo ar.ooon -1.2918e-03 -9.2109e—-04 —-4.0504e-04 2.8513e-04 11825e-03 23282e-03 37648e-03 45.5238e-03
L31 17 |L Mo L 8y.0000 -1.6437e-03 —1.2955e—03 -8.0905e-04 —1.4881e-04 T.2328e-04 1.8474e-03 3.2691e-03 49862e-03
H32 18 |m Mo High 90.8000 -3.8350e-04 21294e—05 5.8253e-04 1.3267e-03 2.2817e-03 3.4862e—03 49827e-03 6.8108e-03
L35 19 |L Mo Lo ar.2000 -3.8136e—04 —-49750e-04 3F6174e-05 7T.4803Te-04 1677He-03 28577e-03 43325e-03 6.1324e-03
H36 20 |H Mo Hiigh 91.4000 -1.4990e-03 -1.0743e-03 —-4.8915e-04 2.8680e-04 1.2870e-03 245557e-03 41320e-03 6.0541e-03
L37 21 |L Mo Ly 87.2000 —1.5063e-03 -1.1689e—03 —6.7099e-04 2538%9e-05 9.45641e-04 21617e—-03 3.6793e-03 5.45443e-03
Hza 2z |H Mo High 92,2000 —1.5216e-03 —1.0764e—03 —4.8081e-04 2.9340e-04 1.2978e-03 2.4669e—03 41509e—03 6.0884e-03
H3g9 23 |H Mo High 91.8000 —1.7410e-03 —1.2781e-03 —-6.3829e-04 1.9973e-04 1.2739e-03 26287e-03 43237Te-03 6.4285e-03
L40 24 |L Mo Lo ar.ooo0 —-1.4102e-03 -1.0815e-03 —-6.1008e-04 28631e-05 845912e-04 1.89147e-03 3.2390e-03 4.8770e-03
M52 25 | bl Yes Medium 89.0000 -3.8799e—03 —-3.5395e—03 —-3.0391e-03 —-2.3566e-03 —1.4673e-03 -3.2818e-04 11077e-03 2.8825e-03
Ha9 26 |H Yes High 92,4000 —-44693e—03 —-4.0828e—03 —-3.5466e-03 —2.8335e-03 —1.9128e-03 -T.4202e—-04 T.2229e—04 245238e-03
5.003 27|15 Mo I 38.6000 1.8370e-03 1.8477e-03 22950e-03 2.89088e-03 3.7118e-03 4.7558e-03 B.0798e-03 7.7240e-03
5.004 28 |5 Mo I 88.8000 —21778e—04 -4A066e—04 G6.2463e—05 7.4953e-04 16390e-03 27725e—03 4.1896e—03 5.9301e-03 °
S.010 29 |5 Mo I 91.2000 —1.9827e—03 —-1.5751e—03 —1.0175e-03 —2.7478e-04 B.9399e-04 1.9363e—-03 3.4989e—03 5.4213e-03
S.016 30|35 Mo m 91.8000 —1.60M6e-03 -1.1583e—03 -5.6356e-04 21848e-04 1.2261e-03 2.5086e-03 41197e-03 6.1020e-03
s5.019 3|5 Mo I 39.0000 —-1.9282e-03 —-1.6082e-03 —1.1418e-03 —-51407e-04 29262e-04 1.3125e-03 245958e-03 4.2059e-03
5022 32 |5 Mo I 91.4000 -1.8353e-03 -1.4577e—03 —-9.300%e-04 —-21934e-04 T.0978e-04 1.8994e—03 3.3892e-03 5.2133e-03
S5.025 33 |5 Mo I g85.6000 —1.0111e-03 -58962e—-04 —1.1423e-05 7.5970e-04 1.7601e-03 3.0373e-03 4.6402e-03 6.6052e-03
= -
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{ - Oznaceni metod

'_ v CLS - classical least squares

regression
: v PLS1 - partial least squares 1
= #® v PLS2 - partial least squares 2
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Principal Component Analyzis
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: ~Regrese CLS

s v klasicka metoda nejmensich
ctvercl - ,,K-matrix"

s predpoklad platnosti
Lambertova-Beerova zakona
pri vsech frekvencich -

absorbance je funkci koncentrace

=® v chyby modelu jsou prFifazeny
’_ ® chybam v urceni absorbanci
1 » v pouzitelna i pro cela spektra
=® v vSechny komponenty musi byt

: : znamy a zahrnuty do kalibrace




. *Regrese ILS

1 5 v inverzni metoda nejmensich
ctvercu - ,P-matrix"

Lambertova-Beerova zakona
pro vSechny koncentrace -
koncentrace je funkci absorbance

chybam v urceni koncentraci
= *® v pouzitelna pro omezeny pocet

e frekvenci - obtize jejich vybéru

| » v komponenty nezdvislé, postaéuje
£ » znalost jedné slozky v kalibrachich smeésich




i *Regrese MLR - vychazi z ILS
=*® v vicenasobna linearni regrese
_f_ v modely pro nekorelované

spektralni promeénné
NELZE JEDNODUSE

POUZIT
PRO SPEKTRALNI INTERVALY

v separatni modely pro
jednotlivé komponenty

v nemusi byt znamy vsechny
komponenty




® . .
v reorganizace informace v souboru dat -

-9 .,
| o hledani struktury dat - NIKOLI REGRESE,
' » NIKOLI KVANTITA

= ®/ analyza samotnych spektralnich dat

=®/ analyza souboru dat s velkym poétem
=® proménnych

=®> redukce poctu proménnych na

{ o relevantni proménné popisujici

| » Vvariabilitu dat, zachovani
2 » informacniho obsahu







" ’JDruha a kazda nasledujici hlavni

. komponenta je ortogonalni (kolma

! »# nha vSechny predchazejici) a popisuje
=® maximalni mnozstvi zbyvajici

*‘ variability




~nonlinear iterative partial
least squares method"

* postupny vypocet jednotlivych
hlavnich komponent

* vhodny algoritmus pro ,malé
pocitace"




Lo
' Analyza hlavnich komponent

| v PRIKLAD

NIR Spectra 513 variables

NIR Spectra reduced to 57 variables
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*
' Analyza hlavnich komponent

o/ PRIKLAD

NIR Spectra reduced to 19 variables

NIR Spectra reduced to 3 variables
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'+ Analyza hlavnich komponent

o/ PRIKLAD

NIR Spectra reduced to 3 variables
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'+ Analyza hlavnich komponent

o/ PRIKLAD
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'+ Analyza hlavnich komponent

o/ PRIKLAD
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' Analyza hlavnich komponent

= Iy, v , .

| o PRIKLAD - zateze, vahy, loadings

# —Velikost absolutni
hodnoty

— Znamenko

- Prispévek dané
bromenne

K jednotlivym
Nlavnim
komponentam | T —

Loadings plot for 3 variables

B Plot of the weights for each PC.
e | PC; s 2" PC; e 37 PC,
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L ®
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{ - Analyza hlavnich komponent

o/ PRIKLAD - zat&%e, vahy, loadings

® —Pro vice proménnyc

Coefficient value
]
- o

Loadings plot for 19 variables

N
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Loadings plot for 57 variables
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®* Analyza hlavnich komponent

: :./ Data pro tFE slozky o ruznych
1 e koncentracich




9
1 Analyza hlavnich komponent

1,,./Data pro tri slozky 0 ruznych
koncentracich - prumé&r a popis
variability

Mean
+  (pe
(0.39)

(0.37)
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: :./ Priklad - slozeni vody

0185 55708 111.231 166 754
] [
Matrix Plot




’Analyza hlavnich komponent

'_ :./Prlklad — sIozen| vody

Scores
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' Analyza hlavnich komponent

'_ :./PFl'kIad — slozeni vody

Scores

RESULTZ, X-expl 80%,13% 5%
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®* Analyza hlavnich komponent

: :./ Priklad - slozeni vody

Xdoadings

RESULTZ, PCR-expl) 1080%) 2013%) 3(5%)



1.0 —

:'_ ,./Prlklad = sIozen| vody

1.0 — :

RESULTZ, X—éxpl: 80%,13%
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®* Analyza hlavnich komponent

:./ Priklad - slozeni vody

X-loadings
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Regrese PCR

v regrese hlavnich komponent
PCA + regresni krok ILS

v modely pro vice sledovanych
analytl zaroven -
multikomponentni

v separatni modely pro
jednotlivé komponenty
(pocCitany zaroven)
nemusi byt znamy vsechny komponenty

v modely pro cela spektra Ci
siroké spektralni intervaly




~+ Regrese PLS
= ® v/ ortogonalni transformace dat do

’ systému souradnic oznacovaného jako
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sledovany analyt -
1 komponenta

: v modely pro cela spektra ci
siroké spektralni intervaly

v kalibrace - validace
. » ¥ hledani optimalniho poctu PC’s
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analytu zaroven -
multikomponentni

. .Jmodely pro cela spektra Ci
S|roke spektralnl intervaly




£ - Hledani optimalniho poétu

> hlavnich komponent

§ v VYHODNOCENT ,,PRESS™

=®o prediction error sum of squares
- 9

] o= pocitano pro vSechny zvazované
pocty hlavnich komponent

f__ :-} nalezeni minima na krivce
zavislosti ,,PRESS" na poctu
hlavnich komponent
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v TQ Analyst - [New Method]

Ly File Edit View Diagnostics  Window Help - | O X
Calibrate | Quantify | Explain | Close | FPerformance Index: N Previous: RAA B Uncalibrated
'Descripti':'n TPathIength TEnmpnnenE TStandards TRegi-:-ns TEorrec'tiu:-ns TDther TRep-:-rt

Suggest... | How To... |
Revision: 0 -
Last saved: TueMov 16 22:18:08 2004 :‘
Method Title

Analyzis Type

Quantitative analysis vybér metOdy kvantitativni analyzy

" Simple Beer's law
" Clazszical least squares [CLS] é i kl as ifi ka ce
" Stepwize multiple linear regression [SMLR]
f* Partial least zquares [PLS)
(" Principal component regrezzion [FCR)
" Undecided
Classification

" Sirnilarity match

" Digtance match

(" Dizcriminant analyzis

(" Search standards

" [C Compare search
Meazurement

" Measurement only

Developer's Hame

Method Deszscription




File Edit Wew Diagnostics Window Help

Calibrate | Cluarntify | Euxplain | Close | Performance Index: 89.2 Previous: 74.9 B calibrated

"Description TPathIength mistandards THegions TCurrections TDther TRepurt _

Aszsess Feasibility... ‘
Concentration Limits
v Llze analysis limits
[ Uze acceptance limits
[ Usze threshold limits
Concentration Constraints

[~ Abhways sum to a constant
Component Interaction
" Mone [use for measuring sample properties)

f* Some [use for measunng component concentrations]
Composite Components

[ Allow composite components

Components T able

Index Component dbbrey. T Digts | Analysis Low | Analysiz High | Uncertainty Limit Result
1 giran S04 0.0000 31.5000 10.0000 Compute and report
2 gificitan s03 0.0000 31.5000 10.0000 Compute and report
3 tetrathionan 54 0.0000 31.5000 10.0000 Compute and report
4 trithionar 53 [0.0000 31.5000 10.0000 Compute and report
4] thinzirat [0.0000 31.5000 10.0000 Compute and report
E

Compute and repart

ala]a]a]a]s




=% Vybér a popis kalibraénich a validaénich
® standardu

+ T0O Analyst - [F:\!'Voslar\TOVPLS-Voslar-02-upr02. qnt]
File Edit View Diagnostics ‘Window Help

Calibrate ‘ Quantify | Explain | Clage | Ferformance Index: 89.2 Previous: 74.9 B Calibrated

“esapton T eatiencts T Componers T, Treoons  Toomeatons Tomer  Troon T

Sungest... | Evaluate... | Cpen Standard... | Wiew Standards | Sort Standards | IgnnreMissingData|
Standards

v Show spectrum titles

[~ Show spectium file names

[ Allow spectral processing

[~ Show processed spectra in Yiew Standards
[ Restnct -axiz range in standard spectra

-
0.000 Start 1.500
Miszing Data

-100.000 Indicator value

Standards Table: 143 Calibration, 50 ¥alidation

Index Spectrum Title |Jzage ziran gificitan thioziran

10
i
12
13
14
15
16
17
18
13
20

10.0000 0.0aa0 . . 10.0000
10.0000 0.0aa0 . . 10.0000
10.0000 0.0aa0 . . 10.0000
10.0000 0.0000 . . 10.0000
0.0aa0 0.0aa0 . . 10.0000
0.0000 0.0000 . . 10.0000
0.0aa0 0.0aa0 . . 10.0000
0.0aa0 0.0aa0 . . 10.0000
10.0000 0.0aa0 . . 10.0000
10.0000 0.0aa0 . . 10.0000
10.0000 . . 10.0000

BSubtraction Aesult:Smbdtetrathionan+1 Calibration
BSubtraction Aesult Bmbtetrathionan+1 Calibration
BSubtraction Result Bmbdtetrathionan+1 W alidation
BSubtraction Result Bmbtetrathionan+1 Calibration
BSubtraction Aesult Bmkdtetrathionan+1 Calibration
BSubtraction Result: bmbdtetrathionan+1 Calibration
BSubtraction Result Bmbdtetrathionan+1 W alidation
BSubtraction Aesult:Smbdtetrathionan+1 Calibration
BSubtraction Aesult Bmbdtrithionan+10n Calibration
BSubtraction Aesult: Smbdtrithionan+10n Calibration
BSubtraction Aesult Bmbdtrithionan+10n Calibration
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— ® Vybér proménnych z kalibraénich méreni
% napf. vybér spektralniho intervalu

% TQ Analyst - [F:\!WoslarATQ\pokusna-ionty. qnt]
’ @ File Edit Yew Diagnosktics window  Help

Calibrate | Quantify | Explain | Close || Performance Index: 889 Previous: 692 B Calibrated

r[:legcriptii:-n TF‘athIength TEl:-mp-:-nent: TStandardE TReginng TEl:urrectil:-ns TI:Ither THep-:-rt _

Suggest... | Edit Regions...

Regions Table

[ndex Reqgion Type Location | 3 or Ht Baszeline Tope Faint 1 Faint 2 Offset
1 Spectrum Fange -~ 130613 One point 93916
C103.83 kirirmLmm in range 95073
Spectrum Fange | 102016 Linear removed
© aE2

Components in Begions Table

Index keazurement Location ¢ Range
1 130613 - 1031.83
2 102016 - 837 62
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Vyber
promeénnych z
kalibracnich N
méfreni
nap¥. vybér
spektralniho
intervalu

- vyuziti
korelacnich
zaznamu pro
optimalni
volbu oblasti
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Vyber
promeénnych z
kalibracnich

mereni

napr. vyber
spektralniho
intervalu

- vyuziti
spocitanych
(predpovidanych)
spekter Cistych
slozek

12 _fthiusfran
104

08-
06
041

Abso

024
00
024

Hrithionan
124

10+
08+
2 ggd
044

Absarbance

021
004
14 _ giran
121
104
08+
05+

Aso

04-
024

1500 1400 1300 1200 1100 1000 500

Wavenumbers (crm-1)
#:(1434.341] :(0.388)




— % Nastaveni dalSich parametru

v 10 Analyst - [F:\'Voslar\TO\pokusna-ionty. qnt]
| . File Edit “iew Diagnoskics ‘Window Help

Calibrate | Cluantify | Explain | Close | Performance Index: 83.9 Previous: 89.2 B Calibrated

IIrIZ?-EE-:riptil:-n TPathIength TE-:-rnpl:-nenE TStandardE TRegi-:uns TC-:urrec‘til:unE TI:rther THep-:-rt _

Edit Factors... | MergeLikeStandard5|

D ata Mormalization

[v lze mean centering technigue

[ Use vanance scaling technigue
Fit ¥alue Algorithm

f# Simple [measured from zero)

" Senzitive [measured from the mean standard)
Mon-linear PLS

[ Allow non-inear fit for each factor
Concentration weighted PL5

[ “Weight by component concentration values for each standard
PLS Factors

[ Always uze one-at-a-time crozs validation

Automatic Update

[v Update number of factors used when calibration iz changed
Factorg for last calibration

Factors Factars Llsed Factorz Critical
Calculated aciors Lse Suggested RMSECY

0.000

1 7

2 E 0.000 —
3 tetrathionan 10 = 0.000
4 4]

trithionan 10 0.000 -

Inides Cormporent

siran 10

gificitan 10

®
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% Vysledky kalibrace
® . predikované vs. zadané hodnoty
® . diference

[
[ -

= |
=l
o
E.
=3
ER
m .
S

Carr. Coeff.: 0.93832 RMSEC: 0.430

Actual

2 Calibration
+ Validation
& Comection

Difference

oo o ok + o o O

Actual




~ % Vysledky kalibrace
-® . tabulkova forma

Calibration Resultz T able

|nidesx Spectum Title Actual Calzulated Chiff. = Path
BSubtraction Result: tnthionan1 Srokd -02- 03123 03123
ESubtraction Result: 3, 75mk tetrathional

ESubtraction Result: 3, 75mk tetrathional

BSubtraction Result: 3, 7Bmbktetrathiona

BSubtraction Result: 3, 75mktetrathional

BSubtraction Result: Bmbdtetrathionan+=

BSubtraction Result Bmbdtetrathionan+=

BSubtraction Rezult Bmbdtetrathionan+E

[ I S I B ) R T

ESubtraction Resulkbrottetrathionan+E
ESubtraction Resultbrottetrathionan+1
BSubtraction Result Smbktetrathionan+1
BSubtraction Result: Bmbdtetrathionan+1
BSubtraction Result: Bmbdtetrathionan+1
BSubtraction Result Bmbdtetrathionan+1

BSubtraction Rezult Bmkdtetrathionan+1

BSubtraction Result: Srmktetrathionan+1
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| » DIAGNOSTIKA
» - rezidua pro jednotlivé komponenty
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= ‘ DIAGNOSTIKA Select Component
= = - ” 4 of 5 trithionan
- rezidua pro jednotlive { e W oo
komponenty

Factaor PRESS

7.54705

Predicted Residual Error EErT i
Sum of Squares 3 691.85425 5.02108

1 30295336 3.01854

(PRESS) 556.31165 1.97238

a02.89835 1.45539
18236733 1.123929

Root Mean Square Error 155 BE505 104334

. . 124 E4150 093361
of Cross Validation 119 2848 V1722
(RMSECV) 13698538 0.97874

odmocnina stredni N |

kvadraticke chyby o\ .oecy vaive for a given

§ k:ﬁio"é Va_“d’ace component and factor or shape
stredni kvadraticka is equal to the square root of the

chyba predikce quotient of the PRESS value and
the number of calibration standards.

-9
-9
E
- 9
e
B
e
e
2
*
. @
- @
- B
. B
. @




» Tabulka dat - kalibracnich, validacnich,
(neznamych)

=
=9

- Namérena data, udaje o slozeni

I The Unscrambler - [ALCOHOL]
File Edit View Plot Modify Task Results

D[] |8

Window Help

3l @ 2 -g-m x|

| &l B £ & ol

1105

1110

1115

1120

1125

1130

1135

1140

1145

1150

1155 =

5

1

7

9

10

1"

12

13

14

15 |

P1
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P5

PG
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e
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For Help, press F1
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—-0.1524
-0.1266
-0.1192
-0.1470
—0.1400
-0.1519
—0.1492
-0.1461
-0.1373
-0.1601
-0.1375
-0.1547
—-0.2614
-0.2751
—0.2659
-0.1375
-0.1077
-0.1368
—0.1458
8.2190e-02
-0.1285
-0.1432
-0.1208
—-0.1380
-0.1279
—-0.1326
—-0.1349
-0.1491
—0.1568
-0.1348
-0.1407
-0.1656
-0.1553

—-0.1837
=0.1281
—-0.1035
-0.1485
-0.141
-0.1524
-0.1482
-0.1466
—-0.1387
-0.1598
—0.1390
-0.1553
—0.2616
-0.2735
—0.2661
-0.1390
-0.1100
=0.1347
—0.1452
7.9466e-02
—-0.1299
—0.1440
-0.1218
-0.1388
—-0.1285
-0.1327
-0.1348
-0.1497
-0.1582
-0.1346
-0.1413
-0.1658
—-0.1837

—0.1544
-0.1287
—-0.1170
-0.1484
—-0.1421
-0.1525
—-0.1484
-0.1465
-0.1388
-0.1606
—-0.1404
-0.1555
—-0.2573
-0.2687
—-0.2614
-0.1404
-0.1092
-0.1345
—-0.1189
8.2398e-02
-0.1276
—-0.1430
—-0.1209
-0.1377
—-0.1286
-0.1319
—0.1340
-0.1496
—-0.1583
-0.1353
-0.1415
-0.1615
-0.1489

-0.1520
-0.1264
—0.1140
-0.1459
—-0.1392
-0.1499
—0.1456
-0.1430
—0.1356
-0.1584
-0.1381
-0.1530
-0.2519
-0.2649
—0.2565
=0.1381
-0.1068
-0.1318
—0.1448
8.4666e-02
-0.1274
-0.1407
—-0.1191
—0.1360
-0.1263
—0.1296
—-0.1329
-0.1461
-0.1851
=0.1331
—-0.1390
-0.1561
—0.1450

—-0.1484
-0.1208
-0.1100
-0.1403
—0.1345
-0.1460
-0.1408
-0.1393
—0.1296
-0.1547
01317
-0.1482
-0.2448
-0.2581
-0.2508
=0.1317
-0.1013
-0.1292
-0.1421
8.3832e-02
—-0.1226
-0.1350
—-0.1149
-0.1335
—-0.1230
—0.1265
-0.1287
-0.1423
—0.1491
-0.1294
—0.1343
-0.1490
-0.1382

—-0.1448
=0.1102
-0.1051
=0.1347
-0.1272
-0.1396
—0.1365
-0.1333
-0.1212
=0.1491
-0.1231
=0.1429
—0.2367
-0.2508
—0.2430
=0.1231
-9.3201e-02
-0.1250
-0.1372
9.1474e-02
—0.1165
-0.1258
—0.1060
—-0.1285
—-0.1151
-0.1213
-0.1238
-0.1363
-0.1407
-0.1239
—-0.1290
-0.1409
-0.1309

= Total Commander 7...

Microsoft PowerPor...

I I/ The Unscrambler - [...

-0.1359
=9.1172e-02
—9.7731e-02

-0.1218

-0.1128

-0.1272

—-0.1225

-0.1187

-0.1052

=0.1391

-0.1068

-0.1304

-0.2241

-0.2401

-0.2305

-0.1068
—7.5410e-02

-0.1162

—-0.1290

0.1068

—0.1046

-0.1228
—9.1533e-02

-0.1188

—-0.1027

-0.1099

-0.1127

-0.1218

-0.1247

-0.1138

—-0.1164

-0.1283

-0.1203

-0.1231
-6.2867e-02
—-8.2392e-02

=0.1016
-9.1414e-02

-0.1089

-0.1039
-9.7768e-02
—-8.1013e-02

-0.1254
-8.3593e-02

-0.1142

-0.201

-0.2233

—0.2096
-8.3593e-02
—4.7124e-02
-9.7305e-02

-0.1174

0.1291
—8.5415e-02

-0.1104
—6.7456e-02

-0.1016
—8.0337e-02
-9.1401e-02
-9.5241e-02

-0.1008

-0.1005

=0.1002

-0.1002

-0.1053

-0.1035

-9.6799e-02
-2.5467e-02
-3.8356e-02
-6.5365e-02
-5.4544e-02
-7.5750e-02
—6.6432e-02
-6.5721e-02
—4.1380e-02
-9.3138e-02
—4.6619e-02
-8.4702e-02
—0.1602
-0.1859
—0.1726
—-4.6619e-02
—-8.9750e-03
-5.4578e-02
—9.0114e-02
0.1645
-5.2313e-02
—7.4456e-02
—-3.1735e-02
—7.0787e-02
—4.3663e-02
-5.2486e-02
—6.1134e-02
-6.8768e-02
-6.0881e-02
-6.7886e-02
—7.0710e-02
-6.4390e-02
—6.6051e-02

L)

—4.9862e-02
2.0911e-02
2.5021e-02

-1.2640e-02

—-2.9669e-03

-2.4241e-02

-1.0642e-02

-1.8381e-02
1.1751e-02

—-4.0805e-02

-3.0804e-04

-3.8558e-02

—0.1005
-0.1274
-0.1199

-3.0804e-04
3.6084e-02
8.6946e-03

—4.4934e-02

0.2210

—6.0225e-03

-1.9883e-02
1.3914e-02

-2.5085e-02
6.3047e-03
2.3537e-03

-1.1963e-02

-2.1428e-02

—7.7500e-03

-1.5553e-02

—2.4567e-02

—-4.6905e-03

—7.5930e-03
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0,148

Vyber metody kvantitativni analyzy

L Ea T —U. 1544 —U. 1520 —. 1454 —U. 14458 —{1.1.35H4

0.12¢8 Regression u :

010

0141 QMethod: " PLS1 & PLS2 ¢ PCR { MLR

0,155
0,148 Samples |K—'~rariables I f-vanables I

0.14E Sample Set:

0.138 raining Ef| ~
0.159¢
0429 | Keep Out of Calculation:

0159 |
0.26% Frozen Calibration Samples:
0273 I

-0.26E

D13 idation Method
0.11€ alidation Metho

013 % Leverage Comection

0146 ™ Cross Validation Setup...
AFe— [T Uncertainty test; - PES;I

0129y | © Test Set Setup...
01440

312: Model Size: Iﬂ Mum PCs: EE
0128 ¥ Certer Data

0,133 ™ Add Start Noise

0134 ¥ lssue Wamings Waming Limits... |

0,148
0.158

I L

Select...




Vybér kalibra¢énich vzorku

0.193¢ —0.1944  —0.1520  —0.1484 —.1448 —0.1359
0128 Regression u :
0.10 :

0,14
014 Method: (" PLS1 & PLS2 (" PCR ( MIR

0.15
0148 Samples | ¥-varables | Y-variables I

-0 g Sample Set:
-

0.15%

raining

Eee-p ) L | LR
0.1 |

Frozen Calibration Samples:
| Select...

—Validation Method
¥ Leverage Comection
" Cross Validation Setup...
[T Uncertainty test: -~ PCs _I
" Test Set Sefup...

Model Size: IF”” vI MNum PC=: |3 3:

W Center Data
[~ Add Start Noise
¥ lssue Wamings Waming Limits... |

9
2
L9
9
L9
?
. 9
»
a
9
®
L9
B
L ®
L ®




Vybeéer namerenych promeénnych

2 Regression ﬁ "

0

4 Method: (~ PLS1 & PLS2  PCR " MLR
9

Samples A-vanables "r‘-'u'ariablesl

Keep U0 O e

Weights
’7.&" 10

— Walidation Method
{* Leverage Comection
" Cross Validation Setup...

[T Uncertainty test: - PCs _I
" Test Set Setup...

Model Size: IF”" vl Mum PCs: (3 3:

¥ Certer Data
[~ Add Start Noise
v lssue Wamings Waming Limits... |
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~® Vyber stanovovanych promeénnych -
nkoncentraci®
28 Fegression

=

Method: ¢~ PLS1 ¢ PLSZ ¢ PCR ¢ MLR

Samplesl ¥warables Y-varables |

Varable Set:
oncentrations Kl ~
Keep U0 s

"Weigl"rts

O e I T T T o T Y

A0

—Validation Method

% Leverage Comection

" Cross Validation

™ Uncertainty test,. - PC3 _I

" Test Set Setup...

Model Size: IF”" 'vl Num PCs: |3 5:

¥ Center Data
[~ Add Start Noise
¥ lzsue Wamings Waming Limits... |
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Vyber validacni metody

28 -
Fegression
]

Method: ¢~ PLS1 ¢ PLSZ ¢ PCR ¢ MLR
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~® Vyber velikosti modelu - poctu
cen__tlrové_r_lli d__a__t_l
28 Fegression

Method: ¢~ PLS1 ¢ PLSZ ¢ PCR ¢ MLR

Samplesl ¥warables Y-varables |

Wariable Set:

Keep Out of Calculation:
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~® Prehled vysledku kalibrace véetné zakladni

|5j File Edit View Plot Task Results Window Help
D|(E] »(=(e SR & 2 Blomlo| mellE ! g 13]G = B R R

Scores a0 Reqression Coefficients ()

K-l grizbios
— T

-1.0 -0.5
RESULTT, H-expl: 88%,8% “-expl: 49%,47% RESULTT, (-var, PCY: (Methanol,2) BO = 2.296056

a0 Yovariance Rasicual Y aiidation Y atiance 100 Predicted v

E : : . Slope Offset Carr.
0.895066 0181320 0987430
0.988334 0424279 0996179

Megsured v

T T T T T T T T T T T T T T T T
1 0 20 40 100

RESULTT, Vatiahle: v.Total RESULTT, (Y-war, PCY: (Methanal, 2y (Methanol 3)
For Help, press F1 4 Warnings  [R/W @_
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~® Prehled dalsi diagnostiky

E;i] The Unscrambler - [RESULT1]
|§j£ile Edit View Plot Task Results Window Help
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RESULTI, Variable: cMethanal v Methanal ¢ Ethanal c.Fropanal RESLILTT, ¥-expl: 88% 8% Y-expl 49% 47%

Regression Coefficients (B) 31.783 34,261 36.729 SRR L kv .

Response SuHace

H-Variabios

T T T
100 - s . . .

RESULTY, {-var, PCY: iMethanol 1) B0 =-235.62367 2(Methanal 2) BO = -187 47097 8(Methanal 3) BO = 2.296056  |RESULT1, PC: 3, Y-var: Methanal, (<-var=value): 1106=-01620,1110=-0.1608, 1115=-01592,1120=-0.1547,

For Help, press F1 4 Warnings  |R/W m
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. * VALIDACE kalibraénich
:* modelu - postupy

= 9

- sada validacnich standardu, které nebyly
pouzity pri kalibraci

- matematicke postupy

- metoda ,,jeden vynech” (,,leave-one-out*)
- Uplna ,,krizova validace* (,,cross-
validation®)

- dalsi cross-validace - nahodna,
systematicka (po segmentech)...
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1 ° VALIDACE kalibraénich
-* modelu

9.1544 —0.1520 —0.1484 —0.14483 —0.135!
R 4 w123 —u. 134 —U. 12£U —LU. 143G —LU. |G —Lu. .32 = 1231 —4.0rd9e—U -
g 0129 Regression | 52 [J02 —6.2867e—02 —25467e—02
Cross Validation Setup 0.10 | 2 —8.2392e—02 —3.8356e—02
0.14 8 —0.1016_—£.5365e—02 -
Method: ¢ PLS1 & PLS2 ¢ PCR (" MLR [
Method:  |Systematic 111222333 | Dg:; _| select Samples
;ull Iérn:uss Y alidation ':a’l:l.'M Samples | ¥-variables ] Y. -variables] Methanal Ethanaol Prop
andan . :
Number of| ¢\ <rematic 12312312 Hi0. S =
Samples p "'E't": 1122250 0| Test Set Validation Setup m
0. =
0 Mumber of Samples: 27
Seg. Mo of 0. Test Samples
Ho.  Spks Samples: 0. f* hdanual Selection: p—
12 1.2 - 0. =
5 5 74 P ) | Select...
32 56 '
4 2 7.8 oft | & El
0. -
52 410 | =N = =
B2 1112 5 0.
4 } 0. " Random Selection:
i El 1 [
0.
| 0 = — Current; |
0.12 L , -
| T Model Size: [yl ~| Mum PCs: EE' ok | Cancel Help
012 Iv Center Data | _
S ————— WG W L 9 —01401e-02 -5 2486602
0.124)| | W lssue Wamings _Waming Lmts.. | 7 —05241e-02 —6.11346-02 -
n ”r'ﬂ.'14

18 —0.1008 -6.8768e—02 -




Regrese PLS pro MS spektra

) PLS resultz - N=5
File Data

IDesdal ®2 o

PLS Coefficient : Y=B.X Model Residue
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Mass Spectra
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