PCT/US2011/050887

WO 2012/036970

1/13

€ 10SS9201d <

| Ol

A

y

o¢ Aejdsi

t og

0¢ J10109)e(

A

/

ol

Z¢ wa)sAg buidwesg

oy

oz 9|dweg




PCT/US2011/050887

WO 2012/036970

2/13

L0Z peaiyl utlep

02¢ IPPOIN bc_._o._m

247 pealyl

¥0¢ aIinpo onsoubeiq Ayjenp ejeq

™

2 9l4 Yoe pesL en
~ N
¥2Z ainpo

[, _ ~———-----—" _ uuely
“ I
| “ 1z uoneoyddy
_ 222 @iepdn : |oPON Z1C @Inpol 577 Kieaqr
||| 1oPOW uonosieq yney [*) uonoale( uoissaibey salsenbg jses [enoadg
| z I Hne4
|
I “ 012 ©INPO UoieayuENy) pue ‘uoiosle( ‘Yoleas
“ | 1
: : 80Z IoPOI
I . punoib)oeg
| . Aiddy

|
| I Y SoA
; r . v
“ I

I 77 902 e
I e — 1 |S®A . Z0¢
I Y377 ovepdn “ owmﬂaj < how F:N pue Nog ul ovp__nmucﬂwmcw < uonsinboy
I [SPOIN puodag I _ﬁh_ n__>_ N apnpouj } Ul ejeq
| o -
| kg
_ _
_ _

|2ljeded

e - o o - e o - o o .

00¢




WO 2012/036970 PCT/US2011/050887

3/13

300
\

4 )

Receive a sample measurement
comprising a digitized spectroscopic profile 302

v

Calculate a first model based on the background
Measurement that models a first time effect 304

v

4 N

Calculate a second model that models a time 306
effect that is different than the first time effect

v

\
Receive a sample measurement

comprising a digitized sample spectrum

J
v
Generate a background corrected sample
Measurement based on the sample 310
L measurement and the background model y
312 No

Include?

Update the background model based

on the sample measurement 314

FIG. 3



WO 2012/036970 PCT/US2011/050887

4/13

400

Calculate a first model update based on the first
model and the sample measurement 402

the evolution background model update o

Calculate a second model
update to model the noise data

Update the background model based 408
on the second model update

{ Update the background model based on 404

N N 2 N U

FIG. 4



WO 2012/036970 PCT/US2011/050887

513

~4500
FIG. 5

Wavenumber (cm™') — 504

H
..................

Time (Min) — 502

s b 444134
Sj 1 |8
N~
nyw
90G — @oueqiosqy

SUBSTITUTE SHEET (RULE 26)



WO 2012/036970

6/13

PCT/US2011/050887

54500

‘nvw
909 — aoueqJosqy

SUBSTITUTE SHEET (RULE 26)

2500

2000

Wavenumber (cm™) — 604

Time (Min) — 602

FIG. 6



PCT/US2011/050887

WO 2012/036970

7113

/L Ol

000GV

4

¥0.L — (,.w2) JaquinuaAepp

00Sc

000¢

00l €0, — (uin) awi)
002

0ot

009

004

90/ — aoueqJosqy

SUBSTITUTE SHEET (RULE 26)



WO 2012/036970 PCT/US2011/050887

8/13

800
-\'

Receive a sample measurement
comprising a digitized spectroscopic profile 802

A

Calculate, using a multivariate library search, one or
more candidate chemicals from the sample measurement
based on a plurality of control charts

generated based on a spectral reference library—

A

and concentration of a primary chemical based on the

one or more candidate chemicals

Calculate, using a fault detection algorithm, the identity
806

Should
any remaining candidate chemicals
be evaluated?

808

Yes

FIG. 8



WO 2012/036970 PCT/US2011/050887

9/13

900

plurality of library matrix entries, each liorary 902
entry comprising a digitized spectrum for a chemical

Calculate a background corrected sample spectrum
based on a sample absorption
spectrum for the sample measurement 904

[ Receive a spectral library matrix comprising a

A

the background corrected sample spectrum, the 906

Calculate one or more library matrix entries based on
spectral library matrix, and a regression coefficient vector

=~/

control chart of the plurality of control charts comprising

Normalize the regression coefficient vector to generate
a
a plurality of normalized regression coefficients 908

— —

[ Identify and quantify the one or more candidatem

chemicals based on the regression coefficient vector

—

FIG.9



WO 2012/036970 PCT/US2011/050887

10/13

FIG. 10

Wavenumber (cm™)— 1004

S
{2 T T R S T S T =
3
&

m .............
S T S T S =

o ¥ ) s H H H ] i )

......
% : 3 1 % 3 i
3 i 3 H 3 i
' [ I 4 1 s

H % % 3 3 B [}
% H 3 3 H 3 H
I K ' % % Y : s
H H i 3 3 H i % i
Y % 3 i s H 3 ‘ 3

Time (Min) —1002

. H H ? 1A H K H [}

% i H [ H H H H H :

3 3 H i [ H H H [ ) H LY
H H ' Y 1 [} [ T T S .

i 3 Ly H i t H i
i ) H ¥ v Iy by poottees TR e
£} H 1 i i 1 H % Y H 1 1
5 s % i i H % H 3 i i H
H 3 3 H H i 3 i H H i H
] N 1 1] H K 1} % H H i K
3 [ 3 H H % 3 : 3 % H %

H 5 S 1 3 ) H ' K 3 ' i

7777777777
COO0OO0CCOO0OO0ODOOOO oD
o OO O MO W TON «— TN
o_~ A -~
o
n'yw
9001 — @adueqlosqy

SUBSTITUTE SHEET (RULE 26)



nyuw
901} — ®dueqlosqy

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/050887

WO 2012/036970

¢l "Old

¥0Cl — (,-w2) Jaquinuanep

—0cCl
~0
~0lL
.......................... L o2
..................................................... \\mww 18 e ~0¢
............................................................................... T ~ 0%
.......... % T o 4 ~ 0%
~09
~0.
~08
™~ 06
~001l

..................... %\\\\\\\\M&\N\\\\\w

12/13

0oclL

nyw
902 | — @dueqlosqy

SUBSTITUTE SHEET (RULE 26)



WO 2012/036970 PCT/US2011/050887

13/13

110

FIG. 13

o
e
o
vons
P

P
e
it

100

R R R O
RN

90

A T R s R R R R R R U R
RN DR AR R R A R R R R VR R R R N R R

s

80

Time (Min)

e BT e R
S R T T

A e T e
PR R R R

N -\‘-;-
T R R
K R

s

40

- =)
§ ®
B 3
DT R AR R R T ‘&:§
N
- # %m 8
O S R T ‘&Q§\
N
[
W
{ RN RN g ©
~
-~

S

1300\
500
450
400
350
300
250
200 +
150 -
100 -

0

1302, ¢,

$2109g

SUBSTITUTE SHEET (RULE 26)



