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e EXisting Face Recognition systems primarily use
conventional visible cameras

« Thermal IR Imaging in combination with visible
Imaging has potential to bridge the performance
gap between passive face recognition systems, and
fingerprint/iris biometrics.
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Eeuinex Equinox ACE System
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ﬂ Equinox Face Database  sco

EQUINOX (available at http://www.equinoxsensors.com/hid)
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e Sofar 340 individuals imaged at NIST, Gaithersburg MD. Indoor
and outdoor imagery. Further data collections are on-going.

* [or each individual:

— Images simultaneously acquired in visible, ShortWave
InfraRed (SWIR), MidWave InfraRed (MWIR) and LongWave
InfraRed (LWIR)

— For each of three illumination conditions
40 frame contiguous sequence while subject recites a standard phrase.
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MULTISPECTRAL FACE IMAGES™ ™
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Sensor Set-up for Data Collection *“**
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0 UseaMonte Carlo approach to gallery/probe resampling
to achieve reliable performance estimates and their
variances.

0 Evaluate multiple combinations of subspace
representations and distance functions.

0 Consider the effects of rank, number of gallery images
over subject and fusion of modalities.

0 Carry on paired tests to guarantee comparison of respective
algorithms/modalities under the same evaluation sets.

0 Extract mean paired performance differences under
constraints of statistical significance.

11



~ A ‘ Biometric Consortium Conference
BC2002

ROC Paformance

EQUINOX

OOOOOOOOOOO

Fused Visible/L WL
0.98 |-
-
O
IS LWIR /
O el -
= /
o /Visible
480 0.94
)
O 0.92
o9 LI I ] 1 ]
0 0.2 0.4 0.6 0.8 1

False Alarm Rate 12



Wy ‘ Biometric Consortium Conference

MWIR BC2002

EQUINOX

C OR P ORATI ON

100 lll -IDDD_ 35 [C. BE
1 32 . BB 200 .
200 i
£00 4 500
4|:|E|_ 400
200
FAGE_ | mE. )
| 1 | | | 1 | | | 1 | | | | | | |
35000 39000 40000 41000 42000 43000 44000 45000 38000 39000 40000 41000 42000 43000 44000 45000

13



Wy ‘ Biometric Consortium Conference

LWIR BC2002

EQUINOX

C OR P ORATI

i 2000 f
A I T
| | 32 0. BB 1 325 (C. BB
. | |
ab III 1000 A
(R L] \\J
| | FACE FACE
. i 11 | i
| A9 | U L
0 ] e ' f 4 . .
B o . S MY 17000 18000 13000 20000

14



~d _ Biometric Consortium Conf
9 Estimate of the average emissivity sz

= B @5 of human facial skin

ooooooooooo

KN e
> KW enery =0.91

[Q(1,310°K)dA

skin
gMWIR

- SKIN™
gikvl\;:R > alaal =0.97

14
[w(1,310°K)dA
8

15



~d ‘ Biometric Consortium Conference
Results of Illumination Variation Outdoors ®“**

EQUINOX

ooooooooooo

Visible SWIR MWIR

Right Sun
| llumination

Frontal Sun
[ llumination

16



