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encoded in m
odulated frequency bands
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Proof of concept: 10-LED
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Technical C
onsiderations:

1)
LE

D
 em

ission: S
pectral w

idth, A
sym

m
etric spectra, S

pectral overlap
C

alibration accounts for LE
D

 spectra using S
ingular Value D

ecom
position m

athem
atics

2) LE
D

 drive signal: sinusoidal LE
D

 em
ission, non-m

ultiple drive frequencies.
high data acquisition < drive frequency < 1/response tim

e

3) D
ata acquisition rate: 2x highest LE

D
 drive frequency (avoid aliasing)

S
ingular Value D

ecom
position (S

V
D

)
“least-squares-fit” for m

atrices

C
urrent (LED

)  =     Illum
ination (LED

,λ)
*     Q

E(λ)

=

I1I2I3...

λ
11 ,λ
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…
…

…
.

Q
E

1
Q

E
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T)(current(LE
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•fast
•inexpensive
•all solid-state 
•robust

•R
eplace traditional lab-based Q

E system
s

Expanded Applications
•In-line diagnostics
•Spatial Q

E m
apping

•M
ulti-junction Q

E m
easurem

ents

The R
eal-Tim

e Q
E

 system
 is:

Parallel processing of inform
ation 

from
 an array of spectral channels 

encoded in m
odulated frequency bands
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