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High-Voltage Fault
Detection System

Spread Spectrum
Backscatter Tag

915 MHz RF
Downconverter

5.8 GHz Griffin 
Modulator

Radio Assay

R.E.S.T. Platform

Koo-Lu Modulator 
5.8 GHz Tag

NCR Anti-SkimmerTMGW 5.8 GHz 
Shock Sensor Tag

Alhassoun Retro-
Directive Modulator

Quantum Tunneling
Tag at 5.8 GHz

HIMR 5.8 GHz 
Motion-Capture

Wireless Diaper

Anil Rohatgi builds a 915 MHz 
spread spectrum multi-tag 
system that demonstrates polar-
ization and space diversity in a 
real backscatter communica-
tions link.

Albert Lu builds the group’s 
first direct downconversion 
receiver box for backscatter, 
allowing ground-breaking 
experiments and a template for 
operating at higher frequencies.

Non-Planar, Space-
Time Apertures

GT researchers working with 
Honeywell develop segmentable 
retrodirective structures that 
backscatter at upper-microwave 
and mm-wave frequencies for 
enhanced data rates.

Designed by Greg Koo and 
Albert Lu, this microwave 
modulator demonstrated retro-
directive backscatter with 4-ary 
Phase Shift Keying.

Mohammad Alhassoun invents 
a retrodirective modulator with  
a “rat race” hybrid.  The devices 
is the first example of retrodi-
rectivity that can use a single 
integrated circuit.

Francesco Amato builds the first 
microwave Quantum Tunneling 
Tag (QTR).  This 5.8 GHz tag 
will scatter a signal over a 
kilometer across midtown 
Atlanta, consuming only 23 
microWatts in the process.

Blake Marshall designs an inset 
for “wireless diapers” -- a pas-
sive, low-cost inset that can 
relay moisture measurements to 
a 915 MHz RFID reader.

Josh Griffin kicked off the 
microwave backscatter research 
with his famous “Radio Assay” -- 
custom hardware that could 
measure link degradations 
experience by RFID tag anten-
nas when placed upon card-
board, wood, metal, etc.

Josh Griffin built a custom 5.8 
GHz down-converter and 
demonstrated tag gains at 5.8 
GHz when small, multiple tags 
are modulated jointly.  Thus, 
Griffin modulation was born!

Chris Valenta designed the 
R.E.S.T platform, a modular 5.8 
GHz backscatter platform with 
a software radio reader that 
could be configured for a limit-
less combinations of sensors, 
antennas, and modulation 
schemes.

Chris Valenta and Bashir Akbar 
built a 5.8 GHz backscatter 
semi-passive system for detect-
ing real-time shocks in helmets.  
The primary use was concussion 
detection in sports.

Bashir Akbar demonstrates 
Hybrid Inertial Microwave 
Reflectometry (HIMR) motion 
capture system.  Orientation 
sensor shown above.

A team of GT students design 
and build a 5.8 GHz backscatter 
system for high-voltage fault 
detection.  Southern States 
deploys the system across North 
America.

A team of GT students develop 
an anti-skimming solution for 
payment terminals using micro-
wave backscatter.  Successful 
demonstration is shown on 
various payment devices.

MIMO RFID

Josh Griffin lead authors the 
immensely influential paper on 
the use of multiple antennas in 
a backscatter link for readers 
and tags.  His work predicts big 
gains in both data rate and 
reliability.
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Cheng Qi builds a 5.8 GHz 
energy-harvesting backscatter 
sensor tag and reader science 
package.  The system will be 
launched in 2019 on Northwest 
Nazarene U’s RFSat CubeSat. 
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