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ĔŅĶŒĝƟőĮĶŐĔĶĴȮThe Unscrambler X 10.5ȮŒĬĔŅĶĪŜŅȮ 

Principal component analysis (PCA) 

 

The Unscrambler X 10.5 ŏĮƦĬőĮĶŐĔĶĴĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸľĸŅĵĨńĺŐĮĶȮ(Multivariate data 

analysis) ŏıŊŗŀŏĕƟŅŒěėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĨńĺŐĮĶŒĬĝŋħĕƟŀĴŌĸĕĬŅħŒľĠƞȮĞŉŗĚŏĮƦĬĺŇīňĪňŗĚƞŅĵȮŐĴƞĬĵŜŅȮŐĸŃĶĺħŏĶŖĺȮőħĵ

ĕƟŀĴŌĸĪňŗĽŅĴŅĶĩĬŜŅŏŀŅŏĕƟŅĴŅĺŇŏėĶŅŃľƢħƟĺĵőĮĶŐĔĶĴĬňŘȮĽŅĴŅĶĩŏĮƦĬœħƟĪńŘĚĕƟŀĴŌĸȮspectrum ľĶŊŀĕƟŀĴŌĸĨńĺŏĸĕĪňŗœħƟ

ěŅĔȮchemical ŐĸŃȮphysical őħĵĶŅĵĚŅĬĜĭńĭĬňŘěŃĔĸƞŅĺĩŉĚȮĕńŘĬĨŀĬŒĬĔŅĶĪŜŅȮdata-preprocessing ŐĸŃĔŅĶ

ĪŜŅȮPCA-score plot 

 Principal component analysis (PCA) ŏĮƦĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪňŗŏľĴŅŃĔńĭĔĸŋƞĴĨńĺŀĵƞŅĚȮ(data set) 

ĕĬŅħŒľĠƞȮŐĸŃŒĬĕƟŀĴŌĸĨńĺŀĵƞŅĚĬńŘĬĴňĶŅĵĸŃŏŀňĵħĕŀĚĕƟŀĴŌĸŀĵŌƞěŜŅĬĺĬĴŅĔȮĔŅĶĪŜŅȮPCA ěŃĝƞĺĵŒľƟĽŅĴŅĶĩŐĵĔ

ėĺŅĴŐĨĔĨƞŅĚěŅĔĨńĺŀĵƞŅĚľĬŉŗĚŀŀĔěŅĔŀňĔĨńĺŀĵƞŅĚľĬŉŗĚœħƟőħĵŀŅĻńĵĨńĺŐĮĶĪňŗĽńĴıńĬīƢĔńĬŒĬĔĸŋƞĴĨńĺŀĵƞŅĚȮĞŉŗĚěŃĝƞĺĵ

ŏĮƦĬıŊŘĬģŅĬŒĬĔŅĶĺŇŏėĶŅŃľƢĕńŘĬĽŌĚľĶŊŀĔŅĶĺŇŏėĶŅŃľƢŏıŊŗŀěŜŅŐĬĔĮĶŃŏĳĪȮŏĝƞĬĔŅĶĪŜŅȮSIMCA, PLS-R ľĶŊŀȮPLS-DA 

œħƟȮőħĵŒĬėŌƞĴŊŀĔŅĶŒĝƟĚŅĬĜĭńĭĬňŘȮěŃĔĸƞŅĺĩŉĚĔŅĶĺŇŏėĶŅŃľƢĨńĺŀĵƞŅĚěŅĔĕƟŀĴŌĸȮspectrum őħĵĔŅĶĪŜŅȮPCA ŏıŊŗŀŐĵĔ

ėĺŅĴŐĨĔĨƞŅĚĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚȮőħĵĕƟŀĴŌĸĪňŗĬŜŅŏĕƟŅĴŅĺŇŏėĶŅŃľƢĮĶŃĔŀĭħƟĺĵ 

 
+ Spectrum ĞŉŗĚŐĪĬħƟĺĵȮobject  
- Variable ĞŉŗĚŐĪĬħƟĺĵȮfrequency (wavenumber) ĞŉŗĚȮfrequency ĪňŗŏĶŅĽĬŒěŒĝƟĺŇŏėĶŅŃľƢŒĬėĶńŘĚĬňŘȮėŊŀĝƞĺĚȮ
4000ů400 cm-1 
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Score plot ěŃŒĝƟŒĬĔŅĶŀīŇĭŅĵĺƞŅĨńĺŀĵƞŅĚĪňŗĬŜŅŏĕƟŅĴŅĺŇŏėĶŅŃľƢĨƞŅĚľĶŊŀœĴƞĨƞŅĚĔńĬȮěŃĮĶŃĔŀĭħƟĺĵȮpoint ĞŉŗĚ
ľĴŅĵĩŉĚȮspectrum ŐĸŃĔĸŋƞĴĕŀĚȮspectrum ĪňŗĔĶŃěŅĵĨńĺŀĵŌƞŏĶňĵĔĺƞŅȮswarm of spectrum őħĵŐĔĬȮPC Īňŗ
ĸŅĔįƞŅĬĔĸŋƞĴ swarm ofȮspectrum ĴŅĔĪňŗĽŋħȮěŃœħƟŏĮƦĬȮPC1ȮŐĸŃȮPCA score plot ĪňŗœħƟȮěŃĽńĴıńĬīƢĔńĭȮ
variable ľĶŊŀȮfrequency ĪňŗŒľƟįĸħňĪňŗĽŋħĨƞŀĔŅĶŐĵĔȮŏĴŊŗŀœħƟŐĔĬȮPC2 ŐĸƟĺěŅĔĬńŘĬĭĶŇŏĺĦěŋħȮcenterȮof mean 
scattering ŒĬŐĬĺĨńŘĚĜŅĔĔńĭȮPC1 ěŃœħƟŏĮƦĬȮPC2 ĞŉŗĚěŃĝƞĺĵŒĬĔŅĶŀīŇĭŅĵĺƞŅȮvariable ĪňŗĴňŀŇĪīŇıĸĩńħĴŅŏıŊŗŀ
ĝƞĺĵŒĬĔŅĶŐĵĔȮŒĬĔĶĦňĪňŗȮspectrum ĴňȮerror ľĶŊŀĴňȮscattering ĽŌĚȮŀŅěĨƟŀĚŒĝƟȮPC3, PC4źȮŏıŊŗŀĝƞĺĵŒĬĔŅĶ
ŐĵĔȮĨŅĴĸŜŅħńĭ 

 
Loading plotȮŒĝƟŒĬĔŅĶŀīŇĭŅĵĔĸŋƞĴĕŀĚȮspectrum ŒĬ PCA score plot őħĵěŃŏĮƦĬĨńĺĭŀĔĺƞŅȮvariable ľĶŊŀȮ
frequency œľĬĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĬŐĸŃŒľƟįĸħňĪňŗĽŋħĨƞŀĔŅĶŐĵĔȮőħĵėƞŅȮloadingȮĪňŗĽŌĚěŃĽńĴıńĬīƢĔńĬȮvariableȮ
(frequency) ŒĬȮPCA score plot ĞŉŗĚĔŅĶŀƞŅĬįĸȮloading ěŃĽńĴıńĬīƢĔńĭȮPCA score plot ŐĸŃěŃĨƟŀĚŒĝƟŒĬ
ĔŅĶŀƞŅĬįĸėŌƞĔńĬŏĽĴŀȮőħĵıŇěŅĶĦŅěŅĔŐĔĬėƞŅĭĺĔŐĸŃĸĭŒĬĔŅĶŐĵĔȮĕƟŀĴŌĸĪňŗįƞŅĬĔŅĶĪŜŅȮpreprocessing 
ŐĭĭœĴƞȮderivative ěŃŀƞŅĬįĸȮloading ŐĔĬėƞŅĭĺĔĽńĴıńĬīƢĔńĭŐĔĬ PCA score plot ėƞŅĭĺĔȮŐĸŃȮloading 
ŐĔĬėƞŅĸĭĽńĴıńĬīƢĔńĭŐĔĬȮPCA score plot ėƞŅĸĭȮ 
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ŒĬŏŀĔĽŅĶėŌƞĴŊŀĜĭńĭĬňŘěŃŀīŇĭŅĵĔŅĶĪŜŅȮPCA ĕŀĚĨńĺŀĵƞŅĚȮ2 ĔĸŋƞĴȮœħƟŐĔƞȮA ŐĸŃȮC  

ĔŅĶĪŜŅȮPCA ěŅĔȮ2 ĨńĺŀĵƞŅĚ 

1. Import ĕƟŀĴŌĸȮspectrum ĕŀĚŐĨƞĸŃĔĸŋƞĴĨńĺŀĵƞŅĚŏĕƟŅĴŅȮ(ŒĬĨńĺŀĵƞŅĚĮĶŃĔŀĭħƟĺĵĕƟŀĴŌĸĔĸŋƞĴȮA ŐĸŃȮC) 

a. ŏĸŊŀĔœĲĸƢ Import data 

b. ŏĸŊŀĔȮOPUS ěŃĮĶŅĔĢľĬƟŅĨƞŅĚȮOPUS Import  

c. ŏĸŊŀĔȮBrowse ŏıŊŗŀȮimport ĽŏĮėĨĶńĴŏĕƟŅĴŅ 

d. ŏĸŊŀĔȮOK 

 
 

e. ŏĸŊŀĔĕƟŀĴŌĸĽŏĮėĨĶńĴőħĵėĸŇĔĪňŗȮFile name (1) 

f. ŏĸŊŀĔȮAuto select matching spectra (2) 

g. ŏĸŊŀĔȮSample naming ěŃĮĶŅĔĢľĬƟŅĨƞŅĚȮSample Naming (3) 

h. ŏĸŊŀĔȮInclude file name ŐĸŃȮ 

i. Include file extension 

j. ŏĸŊŀĔȮOK 
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2. ěŃĮĶŅĔĢĕƟŀĴŌĸĽŏĮėĨĶńĴĪňŗȮImport ŏĕƟŅĴŅȮĮĶŃĔŀĭħƟĺĵ 

a. ĔĸŋƞĴĕŀĚĝŋħĕƟŀĴŌĸȮA ŐĸŃ C ľĶŊŀěŃŏĶňĵĔĺƞŅȮdata set ľĶŊŀȮdata matrixȮ(1) 

b. Column ŐĽħĚėƞŅȮWavenumber (2) 

c. Row ŐĽħĚĝŊŗŀĽŏĮėĨĶńĴĔĸŋƞĴĨńĺŀĵƞŅĚ (3) 
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3. ŏĴŊŗŀ import data ŏĕƟŅĴŅŐĸƟĺŐĸŃĨƟŀĚĔŅĶȮplot graph ŏıŊŗŀħŌĸńĔļĦŃĽŏĮėĨĶńĴĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚȮĽŅĴŅĶĩ

ĪŜŅœħƟőħĵ 

a. ėĸŇĔĕĺŅȮŏĸŊŀĔȮPlot  

b. ŏĸŊŀĔȮLine ěŃĮĶŅĔĢľĬƟŅĨƞŅĚȮLine Plot-Scope 

c. ĔŜŅľĬħȮdata matrix ĪňŗĨƟŀĚĔŅĶȮPlot graph 

d. Plot type ŏĸŊŀĔȮSample 

e. ŏĸŊŀĔ OKȮěŃĮĶŅĔĢŏĽƟĬȮspectrum ĕŀĚĔĸŋƞĴĨńĺŀĵƞŅĚĪňŗŏĶŅŏĸŊŀĔȮplot 
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4. ŏĬŊŗŀĚěŅĔĝŊŗŀœĲĸƢȮspectrum ěŃŐĽħĚŒĬȮcolumn ĪňŗȮ2 ŏĽĴŀȮŐĨƞŏĴŊŗŀĪŜŅȮdata preprocess ŐĸƟĺȮcolumn 

Īňŗ 2 ěŃľŅĵœĮȮħńĚĬńŘĬěŉĚėĺĶȮcopy column ĪňŗȮ2 ĴŅĺŅĚŒĬȮcolumn ŐĶĔȮŐĸŃĸĭȮcolumn ĪňŗȮ2 ĪŇŘĚœĮȮ

ĞŉŗĚĪŜŅœħƟőħĵ 

a. ŏĸŊŀĔȮcolumn ĪňŗȮ2 

b. ėĸŇĔĕĺŅȮŏĸŊŀĔȮcopy 

c. ĬŜŅœĮĺŅĚŐĪĬĪňŗŒĬȮcolumn ĪňŗȮ1 
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5. ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĨńĺŀĵƞŅĚȮA ŐĸŃȮC ěŃĨƟŀĚĪŜŅĔŅĶĶĺĴĕƟŀĴŌĸȮspectrum ŒľƟŀĵŌƞŒĬȮdata set ŏħňĵĺĔńĬȮ

ĞŉŗĚĔŅĶĶĺĴœĲĸƢĕƟŀĴŌĸȮA ŐĸŃȮC ŏĕƟŅħƟĺĵĔńĬȮĪŜŅœħƟőħĵ 

a. ŏĸŊŀĔȮTool 

b. ŏĸŊŀĔȮMatrix Calculator ěŃĮĶŅĔĢľĬƟŅĨƞŅĚȮ 

c. Matrix Calculator 

d. ŏĸŊŀĔœĲĸƢĕƟŀĴŌĸĪňŗĨƟŀĚĔŅĶĶĺĴ 

e. ŏĸŊŀĔȮShaping 

f. ŏĸŊŀĔȮAppend 

g. ŏĸŊŀĔȮOKȮěŃĮĶŅĔĢȮfile ĕƟŀĴŌĸĪňŗĬŜŅĴŅĶĺĴĔńĬȮŐĸŃěŃŐĽħĚĕƟŀĴŌĸĝŊŗŀȮspectrum ĕŀĚĨńĺŀĵƞŅĚ

ŏĜıŅŃŒĬȮcolumn ŐĶĔŏĪƞŅĬńŘĬ 
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6. ĔŅĶŏĮĸňŗĵĬĝŊŗŀœĲĸƢĝŋħĕƟŀĴŌĸȮdata matrix  

a. ėĸŇĔĕĺŅœĲĸƢĕƟŀĴŌĸĪňŗĨƟŀĚĔŅĶŏĮĸňŗĵĬĝŊŗŀ 

b. ŏĸŊŀĔȮRename ŏıŊŗŀĪŜŅĔŅĶŏĮĸňŗĵĬĝŊŗŀœĲĸƢ 

 
 

7. ŒĬĔŅĶĺŇŏėĶŅŃľƢĨńĺŀĵƞŅĚĬńŘĬȮĨƟŀĚĴňĔŅĶȮdefineȮgroup ĕŀĚĨńĺŀĵƞŅĚŏıŊŗŀŒľƟĚƞŅĵĨƞŀĔŅĶŐĽħĚįĸȮŐĸŃĔŅĶ

defineȮcolumn number ľĶŊŀȮwavenumber ŏıŊŗŀŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĨńĺŀĵƞŅĚ ĞŉŗĚĽŅĴŅĶĩĪŜŅœħƟőħĵ 

8. ĔŅĶȮDefine Group ĨńĺŀĵƞŅĚȮ 

a. ėĸŇĔĕĺŅȮŏĸŊŀĔȮrange Č define range ľĶŊŀ 

b. ŏĸŊŀĔȮedit Č Define Range ěŃĮĶŅĔĢľĬƟŅĨƞŅĚȮDefine Range  

c. ŏĸŊŀĔĝŋħĨńĺŀĵƞŅĚŒĬŐĨƞĸŃĔĸŋƞĴĪňŗĨƟŀĚĔŅĶȮDefine ŐĸƟĺĔŜŅľĬħĝŊŗŀȮŏĝƞĬȮĔĸŋƞĴĨńĺŀĵƞŅĚȮA ŐĸŃȮC 

d. ĔħȮCreate ěŃĮĶŅĔĢĝŊŗŀĔĸŋƞĴĨńĺŀĵƞŅĚħƟŅĬĸƞŅĚȮRow ranges 

e. ŏĸŊŀĔȮOK 



 

BL 4.1 IR Spectroscopy and Imaging 
Synchrotron Light Research Institute (Public Organization) 

 
 

 

9. ěŃĮĶŅĔĢĝŊŗŀĔĸŋƞĴĨńĺŀĵƞŅĚĪňŗȮdefine œĺƟħƟŅĬĸƞŅĚȮdata matrix ĪňŗȮdefine 
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10. ĔŅĶȮdefine column ĬńŘĬȮĔƞŀĬĪňŗěŃĪŜŅĔŅĶȮdefine column ŏıŊŗŀŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮěŃĨƟŀĚĪĶŅĭ

ĝƞĺĚĕŀĚȮwavenumber ĪňŗĨƟŀĚĔŅĶŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĔƞŀĬȮőħĵĽŅĴŅĶĩĪĶŅĭĝƞĺĚȮwavenumber œħƟěŅĔ

ĔŅĶȮplot graph ŐĸŃěħėƞŅĨńĺŏĸĕȮcolumn ĪňŗĽńĴıńĬīƢĔńĭȮwavenumber 

a. ėĸŇĔĕĺŅȮŏĸŊŀĔȮPlot  

b. ŏĸŊŀĔȮLine ěŃĮĶŅĔĢľĬƟŅĨƞŅĚȮLine Plot-Scope 

c. ĔŜŅľĬħȮmatrix ĪňŗĨƟŀĚĔŅĶȮPlot  

d. ŏĸŊŀĔȮSample 

e. ŏĸŊŀĔȮOK 
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11. ĔŅĶȮdefine column ěŃĨƟŀĚĴňĔŅĶĔŜŅľĬħĝƞĺĚĪňŗĨƟŀĚĔŅĶȮdefine ėŊŀĝƞĺĚȮwavenumber ĪňŗĨƟŀĚĔŅĶ

ĬŜŅœĮŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢȮ 

a. ȮĔŅĶĔŜŅľĬħĝƞĺĚȮcolumn ĨƟŀĚŒĽƞȮcolumn number ĪňŗŀĵŌƞŒĬĝƞĺĚȮwavenumber ĪňŗŏĶŅĨƟŀĚĔŅĶ

ŒĝƟ 

b. ȮŒĬĨńĺŀĵƞŅĚŒľƟĔŜŅľĬħĝƞĺĚȮcolumn number 0ȮĝƞĺĚėŊŀȮ 

i. ȮĪňŗȮ/+/04Ȯ&wn. 1...+0537 cm-/'ȮŐĸŃȮ41/+//17Ȯ&wn. /563+6.4 cm-/'ȮĔŜŅľĬħŒľƟ

ŏĮƦĬĝƞĺĚȮUseȮėŊŀĝƞĺĚĪňŗĨƟŀĚĔŅĶĬŜŅĴŅŒĝƟŒĬĔŅĶŏĮĶňĵĭŏĪňĵĭ 

ii. ĪňŗȮ/+//2/Ȯ&wn. 1...+6.0Ȯcm-/'ȮĔŜŅľĬħŒľƟŏĮƦĬĝƞĺĚȮSpecific rangeȮėŊŀĝƞĺĚĪńŘĚľĴħ

ĕŀĚȮspectrum 

 
 

12. Define column ŏıŊŗŀĔŜŅľĬħĔĸŋƞĴĽŏĮėĨĶńĴĨńĺŀĵƞŅĚȮA ŐĸŃȮC  

a. ŏĸŊŀĔȮcolumn ĽŋħĪƟŅĵ 

b. ėĸŇĔĕĺŅ 

c. ŏĸŊŀĔȮInsert 

d. ŏĸŊŀĔȮCategory Variable 
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e. ěŃĮĶŅĔĢľĬƟŅĨƞŅĚȮCategory Name 

f. ŏĸŊŀĔȮSpecify levels to be based on a collection of row set 

g. ŏĸŊŀĔȮAdd ĨńĺŀĵƞŅĚĪŋĔĔĸŋƞĴœĮĝƞŀĚħƟŅĬĕĺŅĴŊŀ 

h. ŏĸŊŀĔȮOK 
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13. ěŃĮĶŅĔĢȮȮcolumn ĕŀĚĨńĺŀĵƞŅĚŐĨƞĸŃĔĸŋƞĴŏıŇŗĴĕŉŘĬĴŅ 

 
 

a. ĸĭȮcolumn ĽŋħĪƟŅĵŀŀĔ 

b. ėĸŇĔĕĺŅŒĬȮcolumn ĽŋħĪƟŅĵ 

c. ŏĸŊŀĔȮdelete 
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14. ĔŅĶĔŜŅľĬħĝƞĺĚȮwavenumber ŒĬĔŅĶȮdefine column  

a. ŏĸŊŀĔȮEdit 

b. ŏĸŊŀĔȮDefine Range ěŃĮĶŅĔĢľĬƟŅĨƞŅĚȮDefine Range 

c. ĔŜŅľĬħĝƞĺĚȮSpecific range  

d. (ĝƞĺĚĪńŘĚľĴħĵĔŏĺƟĬȮCategory) ĔħȮCreate  

e. ŒĽƞľĴŅĵŏĸĕȮcolumn (ĝƞĺĚȮwavenumber) ĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢȮŐĸƟĺĔŜŅľĬħĝŊŗŀȮuse range ĔħȮ

Create  

f. ŒĽƞľĴŅĵŏĸĕȮcolumn ĽŋħĪƟŅĵȮĔŜŅľĬħȮCategory ĕŀĚĝŊŗŀȮĔĸŋƞĴĨńĺŀĵƞŅĚȮA ŐĸŃȮC ŐĸƟĺĔħȮ

Create 

g. ŏĸŊŀĔȮOK 
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15. ěŃĮĶŅĔĢȮRange ėŊŀȮgroup ĨńĺŀĵƞŅĚŐĸŃĝƞĺĚȮColumnȮĕŀĚȮwavenumber ĪňŗȮdefine ŒĨƟĕƟŀĴŌĸ 

 
 

16. ĔŅĶĪŜŅȮdata-preprocessing  

Data preprocess ŒĬĨńĺŀĵƞŅĚĬňŘȮěŃĮĶŃĔŀĭħƟĺĵ: Baseline, MSC/EMSC, PCA őħĵěŃĨƟŀĚĪŜŅŏĮƦĬĸŜŅħńĭĨƞŀĔńĬœĮȮ

őħĵŏĶŇŗĴěŅĔĔŅĶĪŜŅȮBaselineȮŏıŊŗŀĮĶńĭŒľƟģŅĬıňėĴňėĺŅĴŏĶňĵĭŏĽĴŀĔńĬ 

a. ėĸŇĔĕĺŅȮŏĸŊŀĔȮTransform  

b. ŏĸŊŀĔȮBaseline 

c. ěŃĮĶŅĔĢľĬƟŅĨƞŅĚŒľƟĔŜŅľĬħėƞŅȮParameters 

d. ŏĸŊŀĔȮData Matrix ĪňŗĨƟŀĚĔŅĶĪŜŅȮBaseline (1) 

e. ŏĸŊŀĔȮcolumn ĪňŗȮdefine œĺƟȮ(2) 

f. ŏĸŊŀĔȮBaseline offset ŐĸŃȮ(3) 

g. Linear baseline correction (3) 

h. ĔħȮPreview result ŏıŊŗŀŒľƟŐĽħĚįĸȮBaseline 

i. ŏĸŊŀĔȮOK (4) 
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17. ĔŅĶĪŜŅȮMSC/EMSCȮŏĮƦĬĔŅĶĪŜŅȮspectralȮnormalization 

a. ėĸŇĔĕĺŅŏĸŊŀĔȮTransform 

b. ŏĸŊŀĔȮMSC/EMSC 

c. ěŃĮĶŅĔĢľĬƟŅĨƞŅĚȮMultiplicative Scatter Correction 

d. ĪňŗľĬƟŅȮScope  ŏĸŊŀĔȮData Matrix ĪňŗĨƟŀĚĔŅĶĪŜŅȮEMSC 

e. ŏĸŊŀĔȮColumn (Use) ĪňŗȮdefine œĺƟȮ 

f. ĪňŗľĬƟŅȮOptions ŏĸŊŀĔȮExtended options 

g. ŏĸŊŀĔ OK 
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18. ĔŅĶĪŜŅȮPrincipal component analysis (PCA) ŏıŊŗŀŐĵĔėĺŅĴŐĨĔĨƞŅĚĕŀĚĨńĺŀĵƞŅĚȮA ŐĸŃȮC  

a. ŏĸŊŀĔȮTasks 

b. ŏĸŊŀĔȮAnalyze 

c. ŏĸŊŀĔȮPrincipal Component Analysis 

d. ěŃĮĶŅĔĢľĬƟŅĨƞŅĚȮPrincipal Component Analysis ŒľƟĔŜŅľĬħėƞŅȮSetup 

e. ĔŜŅľĬħėƞŅȮModel Inputs  

f. ŏĸŊŀĔȮData Matrix Īňŗ 

g. ĨƟŀĚĔŅĶĪŜŅȮPCA ŐĸŃŏĸŊŀĔȮColumn ĪňŗȮdefine œĺƟ 

h. ŏĸŊŀĔȮNext 
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19. ěŃĮĶŅĔĢľĬƟŅĨƞŅĚŒľƟĔŜŅľĬħėƞŅȮweights 

a. ĔŜŅľĬħėƞŅȮWeights 

b. Next 
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20. ěŃĮĶŅĔĢľĬƟŅĨƞŅĚŒľƟĔŜŅľĬħėƞŅȮvalidation  

a. ĔŜŅľĬħėƞŅȮValidation  

b. ŏĸŊŀĔȮLeverage correction 

c. Next 

 
 

21. ěŃĮĶŅĔĢľĬƟŅĨƞŅĚŒľƟĔŜŅľĬħėƞŅȮAlgorithm 

a. ĔŜŅľĬħėƞŅȮAlgorithm 

b. Model inputs ŏĸŊŀĔȮNIPALS 

c. Finish 

d. ĔħȮOK 

e. ěŃĮĶŅĔĢľĬƟŅĨƞŅĚŐĽħĚįĸĔŅĶĪŜŅȮPCA 
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22. ěŅĔĔĶŅĲȮPCA score plot ĪňŗœħƟȮĩƟŅĨƟŀĚĔŅĶŒľƟŐĽħĚĽňŏıŊŗŀŐĵĔĔĸŋƞĴĨńĺŀĵƞŅĚŀŀĔȮĽŅĴŅĶĩĪŜŅœħƟőħĵ 

a. ėĸŇĔĕĺŅĭĶŇŏĺĦľĬƟŅĨƞŅĚŐĽħĚȮPCA score plot 

b. ŏĸŇĔȮSample Groupingź 

c. ěŃĮĶŅĔĢľĬƟŅĨƞŅĚȮSample Grouping and Labeling 

d. ŏĸŊŀĔȮShow sample groups 

e. ŏĸŊŀĔȮRow set: 

f. Separate with (ŏĸŊŀĔȮColor ľĶŊŀȮBoth) 

g. Labels (ŏĸŊŀĔȮGroup) 

h. ĔħȮOK 
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23. ěŃĮĶŅĔĢĔĶŅĲȮPCA score plot ĪňŗŐĵĔĽňĨŅĴĔĸŋƞĴĨńĺŀĵƞŅĚȮőħĵěŅĔĔĶŅĲěŃŐĽħĚŒľƟŏľŖĬĺƞŅȮŒĬĔĸŋƞĴ

ĨńĺŀĵƞŅĚȮA ĴňȮoutlier ĪňŗŏĔŇħěŅĔĨńĺŀĵƞŅĚȮB ĮĬŀĵŌƞȮħńĺĳŅıȮőħĵĔŅĶĨńħȮoutlier ŀŀĔȮŐĸƟĺĪŜŅĔĶŅĲȮPCA 

ŒľĴƞĬńŘĬȮěŃĨƟŀĚĴňĔŅĶĨńħȮspectrum ĪňŗŏĮƦĬȮoutlier ŀŀĔȮĞŉŗĚĽŅĴŅĶĩĪŜŅœħƟőħĵ 

a. ŏĸŊŀĔȮmark ěŋħĪňŗŏĮƦĬȮoutlier őħĵŏĸŊŀĔěŅĔȮicon ħƟŅĬĭĬĕĺŅĴŊŀȮĮĶŃĔŀĭħƟĺĵ 

b.  Mark one by one  

c.  ľĶŊŀȮMark with rectangular 

d. &ŏĴŊŗŀĨƟŀĚĔŅĶĸĭěŋħĪňŗȮmark ŒľƟėĸŇĔĞŘŜŅĪňŗěŋħŏħŇĴľĶŊŀŏĸŊŀĔȮUnmark all      ) 
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24. ĔŅĶĨńħȮoutlier ŀŀĔěŅĔĔĸŋƞĴĨńĺŀĵƞŅĚȮŐĸƟĺȮplot ĔĶŅĲȮPCA score plot ĕŉŘĬŒľĴƞľĸńĚȮĽŅĴŅĶĩĪŜŅœħƟőħĵ 

a. mark ěŋħĪňŗĨƟŀĚĔŅĶĨńħŀŀĔŐĸƟĺ 

b. ėĸŇĔĕĺŅĭĶŇŏĺĦȮPCA 

c. ŏĸŊŀĔȮRecalculate 

d. ŏĸŊŀĔȮWithout Marked 

e. ŏĸŊŀĔȮSampleź 

f. ěŃĮĶŅĔĢľĬƟŅĨƞŅĚŒľƟĪŜŅȮPrincipal Component Analysis 

g. ŏĸŊŀĔȮNext 

 
 

h. ľĬƟŅĨƞŅĚŒľƟĔŜŅľĬħėƞŅȮweights ŏĸŊŀĔȮnext 

i. ľĬƟŅĨƞŅĚŒľƟĔŜŅľĬħėƞŅȮvalidation ŏĸŊŀĔȮnext  

j. ľĬƟŅĨƞŅĚŒľƟĔŜŅľĬħėƞŅȮAlgorithmȮŏĸŊŀĔȮfinish 
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25. ěŃĮĶŅĔĢľĬƟŅĨƞŅĚŐĽħĚįĸĔŅĶĪŜŅȮPCA 
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26. ŏĴŊŗŀĨƟŀĚĔŅĶŒľƟĔĶŅĲȮPCA score plot ŐĽħĚĽňŐĵĔĨŅĴĨńĺŀĵƞŅĚȮĽŅĴŅĶĩĪŜŅœħƟőħĵ 

a. ėĸŇĔĕĺŅĭĶŇŏĺĦľĬƟŅĨƞŅĚŐĽħĚȮPCA score plot 

b. ŏĸŇĔȮSample Groupingź 

c. ěŃĮĶŅĔĢľĬƟŅĨƞŅĚȮSample Grouping and Labeling 

d. ŏĸŊŀĔȮShow sample groups 

e. ŏĸŊŀĔȮValue of variable: Category Variables 

f. ĔħȮOK 

 
 

27. ěŃĮĶŅĔĢľĬƟŅĨƞŅĚŐĽħĚįĸĔŅĶĪŜŅȮPCA score plot ĪňŗįƞŅĬĔŅĶĨńħȮOutlier ŀŀĔŐĸƟĺ 
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28. ĔŅĶŐĽħĚįĸĔŅĶĨńħȮoutlierȮĮĶŃĔŀĭħƟĺĵĔŅĶŐĽħĚįĸŒĬĝŋħĕƟŀĴŌĸħńĚĬňŘ 

a. ŐĽħĚĕƟŀĴŌĸĝŋħĪňŗœĴƞĴňȮoutlier (Training) 

b. ŐĽħĚĕƟŀĴŌĸĽŏĮėĨĶńĴĪňŗŏĮƦĬȮoutlier  

őħĵĽŅĴŅĶĩŏĸŊŀĔŒľƟŐĽħĚįĸȮspectrum ĪňŗŏĮƦĬȮoutlier ľĶŊŀŒľƟŐĽħĚįĸŏĮƦĬȮdata matrix ĕŀĚĝŋħȮdata 

set ŒľĴƞœħƟȮőħĵľĸńĚěŅĔĪňŗȮmark ěŋħĪňŗŏĮƦĬȮoutlier ŐĸƟĺ 

c. ėĸŇĔĕĺŅȮŏĸŊŀĔȮCreate Range 

d. ěŃĮĶŅĔĢľĬƟŅĨƞŅĚȮCreate Range  

 
 

29. őħĵĽŅĴŅĶĩĨńĚėƞŅĔŅĶŐĽħĚįĸœħƟħńĚĬňŘȮ 

1) ŒĬȮsample selection ěŃŏĮƦĬĔŅĶŐĽħĚįĸĝŋħĕƟŀĴŌĸȮdata set ŒľĴƞȮőħĵĽŅĶĩĔŜŅľĬħŒľƟ

ŐĽħĚįĸȮdata set ŏĮƦĬĕƟŀĴŌĸœħƟȮ2 ĸńĔļĦŃȮĮĶŃĔŀĭħƟĺĵ 

i. ĩƟŅĨƟŀĚĔŅĶŒľƟŐĽħĚįĸĝŋħĕƟŀĴŌĸĪňŗŏĮƦĬȮoutlierȮŏĸŊŀĔȮMarked samples (Outlier) 

ii. ĩƟŅĨƟŀĚĔŅĶŒľƟŐĽħĚįĸĝŋħĕƟŀĴŌĸĪňŗœĴƞĴňȮoutlier ŏĸŊŀĔȮUnmarked samples (Training) 

2) ŒĬȮcreate range ěŃŏĮƦĬĔŅĶŐĽħĚįĸĝŋħĕƟŀĴŌĸŒľĴƞěŅĔĔŅĶŏĸŊŀĔȮdata matrix ĪňŗĨƟŀĚĔŅĶ

ŒľƟŐĽħĚįĸĬńŘĬŕȮĮĶŃĔŀĭħƟĺĵ 

iii. ŏĸŊŀĔȮCreate row set as new matrix from selected data matrices ŏĮƦĬĔŅĶĽĶƟŅĚȮ

data matrix ŒľĴƞĕŉŘĬĴŅ 

iv. ĩƟŅĨƟŀĚĔŅĶŒľƟĔŅĶŐĽħĚįĸĝŋħĕƟŀĴŌĸŒľĴƞĮĶŅĔĢĪňŗĕńŘĬĨŀĬȮPreprocess ŒħŕȮŒľƟŏĸŊŀĔĨŅĴȮ

column SelectȮĨŅĴĨŅĶŅĚħƟŅĬĸƞŅĚȮ 
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3) ŏĴŊŗŀĔŜŅľĬħėƞŅŐĸƟĺȮŏĸŊŀĔȮOK 

 
 

30. ȮěŃŐĽħĚįĸĝŋħĕƟŀĴŌĸĨŅĴĪňŗœħƟŏĸŊŀĔĨńŘĚėƞŅœĺƟȮěŅĔĨńĺŀĵƞŅĚȮŏĸŊŀĔŒľƟȮcreate data matrix ŒľĴƞȮĪňŗĴňȮŐĸŃȮœĴƞ

ĴňȮoutlierȮŒĬĝŋħĕŀĚȮdata set ĪňŗŏĮƦĬȮoriginal spectrum ěŃœħƟįĸĔŅĶȮcreate range ŐĽħĚħńĚĳŅı 

a. őħĵȮdata matrix ĪňŗœĴƞĴňȮoutlier ŏĶňĵĔĺƞŅȮTraining set 

b. ŐĸŃȮdata matrix ĪňŗŏĮƦĬȮoutlier ŏĶňĵĔĺƞŅȮOutlier 
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31. ĔŅĶŀƞŅĬįĸĔŅĶĪŜŅȮPCA ĮĶŃĔŀĭĔńĭȮloading plot 

a. ėĸŇĔĕĺŅȮŏĸŊŀĔȮȮPCA 

b. ŏĸŊŀĔȮloadings 

c. ŏĸŊŀĔȮline ěŃĮĶŅĔĢľĬƟŅĨƞŅĚŐĽħĚĔĶŅĲȮloading ħńĚĳŅı 

 
 

 

 


