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goes considerable mechanical
stress when the camera is cryogeni-
cally cooled to —-60°C to minimize
dark current. The entire optical-
cement surface must be kept free of
bubbles, cracks, and contaminants,
and then cured for a week or two
before being assembled into the
camera, Earle said.

Fairchild Imaging specializes in
large-wafer-scale devices, and a
camera with an even larger CCD
sensor—9000 x 9000 pixels and 8 x
8 cm in surface area—is currently
being used in aerial-reconnaissance
applications. The company is not
actively marketing that device, but it
is available, Earle said.

Hassaun A. Jones-Bey

Bulk reprints of all Laser Focus World
articles can be ordered from Cathleen
Johnson, reprints manager, at (727)
372-4801 or FAX (727) 372-5752.

INDUSTRIAL SENSING

Simple sensor characterizes surfaces

If Thoreau were an engineer, he might
find his niche working at the Department
of Engineering in Bilkent University
(Ankara, Turkey), where researchers Billur
Barshan and Tayfun Aytag are working on
a simple approach to the identification
and localization of surfaces. The objec-
tive—recognizing a surface from its scat-
ter characteristics and at the same time
measuring its distance and angular orien-
tation—could be achieved with a combi-
nation of sensors, one for each task.
Instead, however, the Bilkent researchers
use a lone single-point sensor—an inex-
pensive IR sensor normally used for basic
tasks such as counting objects.! The
approach may have applications in robot-
ics as well as manufacturing.

The IR sensor contains both an emit-
ter and detector, with the detector win-
dow covered by an IR bandpass filter to
reduce ambient light effects. The sensor

is mounted on a rotary table (see figure).
With the test surface nearby, the table is
rotated once through a certain angular
range (commonly 180°) and the return
IR intensity is measured as a function of
the table angle.

To enable identification of a surface
that is a member of a predetermined set
of surfaces, all surfaces within the set
must first be scanned at preset distances
to calibrate the instrument. Four sur-
faces were tested in the experiment: alu-
minum, white wall paint, brown kraft
paper, and polystyrene packaging mate-
rial. Aluminum is a specular reflector—
all others reflect diffusely. The result of
the calibrating scans is a set of return
intensity curves for each of the four sur-
faces—each surface type produces a scan
of a characteristic shape that scales in
magnitude inversely with distance.

To identify the surface type, the test
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HIGH PERFORMANCE
DIODE LASERS

nLight Photonics is solely
focused on offering high
performance laser diodes in
the broadest range of wave-
lengths and packages avail-
able in the industry. Our state
of the art, vertically integrated
manufacturing facility pro-
duces high power laser diodes
based on both GaAs (780 -
1000 nm) and InP (1300 - 1700
nm). nLight's package options
include high-power, water
cooled stacks and conduc-
tively cooled, fiber bundied
arrays.

Contact nLight today to see
how our capabilities can en-
hance your competitive ad-
vantage in applications such
as industrial, medical, defense,
and telecom.

nLIGHT

5408 NE 88th Street
Building E
Vancouver, WA 98665
Tel: 360.566.4462
Fax: 360.546.1960
sales@nlight.net
web: www.nlight.net
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scan is compared to a reduced set of
calibration scans via either a least-
squares or a matched-filtering
approach. Once matched to the proper
surface type, the peak scan intensity
determines the distance of the surface
from the sensor. The angular position
of the surface relative to the sensor is
determined by the angular position of
the intensity peak. Test distances
ranged from 12.5 to 57.5 cm, while
azimuths ranged from —45° to 45°.
Because the specular qualities of alu-
minum are distinctive, the aluminum
surface was identified with 100% accura-
cy. For all surfaces, the average identifica-
tion accuracy was 87% using matched
filtering (the preferred approach). Accu-
racies of distance measurement averaged
1.2 ¢m and azimuth estimation averaged
1.0° for matched filtering. Because the IR
emitter shone at the same intensity
throughout the experiment, some scans
saturated the detector for certain angles,

When mounted on a rotary table, a simple IR sensor
serves as an instrument that simultaneously identifies
surfaces and measures their distance and azimuth.

while others returned a low
intensity even at peak—both
effects may reduce the accu-
racy of range and azimuth
estimations, as well as identi-
fication. With other sensor
designs or additional circuit-
ry, automated adjustment of
the emitted light could be
realized, notes Barshan.
“The method is applicable
for differentiation in either
simple, controlled environ-
ments (for example, manu-

BILKENT UNIVERSITY

facturing) or for simple tasks
in complex environments
(such as counting or differentiating
objects passing from left to right on a
conveyor belt),” says Barshan. “Other
possibilities include mobile-robot appli-
cations such as map building, finding
and counting doorways, and so on as the
robot moves down a corridor.” (In map
building, a mobile robot explores and
charts its surroundings.)

The research is an outgrowth of an
earlier study that used a similar sensor
setup to differentiate between targets of
different geometries (for example,
planes, corners, edges, and cy[indcrn}." In
that earlier work, differentiating between
the various shapes occurred with a much
higher 97% accuracy, illustrating the dif-
ficulties of surface identification.

John Wallace
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SEMICONDUCTOR EMITTERS

Light-emitting transistor offers direct
megahertz modulation

Researchers at the University of Illinois
at Urbana—Champaign (UIUC) have
invented a transistor in which the sig-
nal output of one of the terminals is IR
light. Milton Feng, Nick Holonyak Jr.,
and Walid Hafez created the light-emit-
ting transistor (LET) and showed that
it is capable of switching speeds as fast

Laser Focus World

as 1 MHz.! Compact, fast-switching
devices based on the LET could help
more tightly integrate high-speed opti-
cal and electrical circuitry for display
or communications applications.

In operation, transistors always lose
some energy as heat. In some semicon-
ductors other than silicon, losses can be
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