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IMAGING  



CHEMOMETRICS  



FUNDAMENTALS/BIOCHEMICAL   

AGRICULTURE & FOOD  



PASQUINI C.  & al. : 1 oral and 15 posters 

 

PIMENTEL M.F. & al.  : 1 oral and 15 posters  

Jean-Michel Roger, Irstea 

 

Soren Engelsen,  U. Copenhagen  

 

Wouters Saeys, U. Leuven  



NIR News  

 



PRODUCT  Wheat
Parameters PROT
Units %DM

N 20
Outliers 1
Min 6
Mean 10
Max 4
SD 1.41
R2P 0.95

RMSEP 0.45
SEP 0.41
RSD 0.35
NIR_repeatabilty 0.19

RPDP 3.95
(SDyCal/SEP)

BIAS -0.11
INTERCEPT 0.11
SLOPE 0.89

AveGH 5.6
AveNH 2.5

Validation results

PRODUCT  Wheat 
1 Parameters PROT
2 Units %DM
3 SEL-Reproductibility 0.25
4 N 65
5 Outliers 0
6 Min 6.39
7 Mean 10.9
8 Max 15.08
9 SD 1.59
10 R2C 0.96
11 R2CV 0.94
12 SEC 0.33
13 SECV 0.38

14 NIR_repeatabilty 0.19
15 RPDC 4.82
16 RPDCV 4.18

17 Number of terms 4
18 Segments of CV 4

Loo,Rnd, Sys, Block,.. blocks
19 WL-Range/step 1100-2498/2
20 Pretreatment (s) SNVD-144

Calibration results 



3 hypothesis tests: 

 

 BIAS ≠ 0   ?  

 

 SLOPE ≠ 1 ?  

 

 SEP ≠ SECV ?   

ISO 17025  



IN CASE OF A PERFECT 

GAUSSIAN  

DISTRIBUTION OF THE 

RESIDUALS 

 
JUST REMOVED OUTLIERS 

ONCE  

WHEN (Yref-Ynirs)/SEC >>3  

 

Bcoefficients are not very much 

affected by several outliers 

The stats seem better but the 

prediction performance will be 

equal or even weaker  

 

% of OUTLIERS 

REMOVED  RMSEP 

0 1

1 0.96

2 0.93

3 0.91

4 0.89

5 0.87

10 0.79

15 0.72

20 0.66

25 0.61



NEW FIGURE OF MERIT :    

MEDIAN ABSOLUTE DEVIATION  

))(( xMEDIANxMEDIANMAD 

MADSD *48.1
For Gaussian distribution  





INDEPENDENT  

VALIDATION  

Time  
Y1 Y2 Y3 Y4 



INDEPENDENT  

VALIDATION  

Time  

C C C V 

Y1 Y2 Y3 Y4 



INDEPENDENT  

VALIDATION  

Time  

C C V C 

Y1 Y2 Y3 Y4 

  4 segments  Cross Validation 

Software must have this feature of defining 

the CV segments 



V 

INDEPENDENT  

VALIDATION  

Time  

C C C C 

Y1 Y2 Y3 Y4 

In any case,  

FINAL MODEL FOR ROUTINE  



EXPRESSION OF REFERENCE VALUES   
  

DM OR ASIS  
 

DM or ASIS:   no problem with “dry” products  

 

DM or ASIS  ??  When high water content ?  

 

 

 







MANURE  



CORRELATION MATRIX (n=328)   



Local PLS  LOO  CV  







Look at the intercorrelations  

 

PROTEIN (Total N)  vs AA  

 

Total FAT vs FA  

 

……….  

 

Beta Carotene (ppm) vs Color  

 

 

 

 

 

 



TAKE HOME MESSAGES  
 

REPORT MODELS CORRECTLY  

 

VALIDATE PROPERLY  (CV stinks)  

 

DO NOT REMOVE (too many)  

OUTLIERS  

 

BE CAREFUL WITH INTERNAL 

CORRELATONS  

 THANK YOU FOR YOUR ATTENTION   



http://chimio2016.sciencesconf.org/  

http://chimio2016.sciencesconf.org/
http://chimio2016.sciencesconf.org/

