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Volumetric Sensing for
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Tracking of Dismounts
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This Air Force SBIR/STTR Innovation Story is an example of Air Force supported SBIR/STTR technology that
met topic requirements and has outstanding potential for Air Force and DoD.

“All-in-one Biometric System”

! Facial Gesturas

3D Palm Prints

Standoff multi-modal three-dimensional (3D) biometrics
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DISTRIBUTION A:
Approved for public
release; distribution

unlimited.

Novel Layered-Sensing Biometric System

m Layered sensing involves detecting,

identifying, and tracking people and
objects over large geographical areas
in difficult imaging conditions

Photon-X uses its spatial phase
imaging (SPI) technology which
acquires high-resolution 3D video
imagery in real time to image human
activities; the SPI sensor captures
high-resolution, three-dimensional
(3D) videos of activities, facial
expressions, and behavioral cues

m This capability provides powerful

information that can be applied

for the detection, identification, and
tracking of dismounts, or analyzed
for behavioral intent

Photon-X has the technology to
capture 3D information, even when
both the sensor and the target are

in motion, and even when the target
exhibits non-rigid deformation



Rir Force Requirement

The Air Force seeks to develop a system that uses multiple
airborne platforms carrying different sets of sensors to
maintain awareness over an area of interest. Layered sensing
involves detecting, identifying, and tracking people and
objects over large geographical areas in difficult imaging
conditions. Humans are especially difficult to monitor
because of their small size, non-rigid motion, and their
non-linear and rapidly changing trajectory. Layered sensing
requires integrating information from multiple sensors, placed
at varying locations, utilizing three-dimensional (3D) terrain
data to assist the geographic information system (GIS)-based
integration frame work to lead to higher registration accuracy.

SBIR Technology

Photon-X uses its proprietary spatial phase imaging (SPI)
technology which acquires high-resolution 3D video

imagery in real time to image human activities. The SPI
sensor captures real-time, high-resolution, 3D videos of
activities, facial expressions, and behavioral cues. This enables
unprecedented capabilities in measuring 3D human motions
for determining behavioral intent based on action recognition
of body motions, facial expressions, and behavioral cues in
context. Watching these features over time permits a human
signature analysis of any target of interest, adding another
dimension of layered recognition capability to the suite of
techniques currently available.
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ZID Capture

Photon-X has the technology to capture 3D information, even
when both the sensor and the target are in motion, and even
when the target exhibits non-rigid deformation. By changing
the lens and the sensor, it is possible to capture images at any
range and with the desired resolution.
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Potential Application

The Photon-X system has the capability to work at variable
distances in real time to provide photographic quality 3D
volumetric images of multi-modal biometrics that can be
analyzed for behavioral intent based on facial expressions,
facial muscle movement, eye gaze, gesture recognition,

or facial emotion recognition. This capability provides
powerful information that can be applied for the detection,
identification, and tracking of dismounts, or analyzed for
behavioral intent.
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3D Facial Musele Expression
Deformation Identification Lookup Table

Left and Center: 3D facial deformations are used to identify muscles.
Right: A look-up table translates the muscle combination to an
expression.

Company Impact

Capabilities for layered sensing and GIS-registered data offer
a significant tool for numerous government entities. More
broadly, Photon-X fully expects to participate in the industry
transition from 2D to 3D digital cameras. The annual global
market for 2D digital cameras is estimated at several billion
dollars. Therefore, there is a real potential for 3D cameras to
also emerge as a large revenue market.

The primary markets for 3D cameras can be grouped
under seven sectors: Arts & Entertainment, Medical,
Security, Manufacturing, Consumer, Agriculture, and
Construction. There are three generic applications for 3D
imaging: Fabrication (producing physical objects from a
3D image), Analysis (deriving information from 3D images),
and Visualization (displaying 3D information for training,
entertainment, etc.).

Photon-X occupies a unique position in the 3D imaging
industry in that the company’s technology is based on spatial
phase technology. The principal commercialization elements
are the imaging system hardware and the software algorithms
designed to capture multiple biometric features in 3D.
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