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Battery free Wireless sensing
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Battery-free Communication: Backscatter
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Backscatter-based Sensing
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Backscatter-based Sensing
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Backscatter-based Sensing
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Challenges of Backscatter-based Sensing:

Interference
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Challenges of Backscatter-based Sensing
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Challenges of Backscatter-based Sensing:

Interference
Sensing Target

Backscattered
Inexplicit

Backscatter-based Sensing signal 5
b

Determines :
e Assumption

Tag Movement, Tag Placement

% 3 Finger location l Finger location i
Backscatter Tag

Backscattered
signal 5,  Backscatter Tag

>

Transmitted
signal S,

>
Amplitude

Amplitude

Transmitter



Challenges of Backscatter-based Sensing:
Interference
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Challenges of Backscatter-based Sensing: Interference
- Existing Solutions : Reference tag

o B k o
Backscatter-based Sensing act Scaltt;red mmm)  Sensing Target M
signal > | . Finger location
: nexplicit
Determines :
. Assumption

Reference Tag

8 =
IRl :
s A

Measure the signal difference

* Mutual coupling changes the
signal and thus signal difference

* Mutual coupling varies with tag
motion, placement and channel
dynamics

Mutual Coupling

11



Challenges of Backscatter-based Sensing : Interference
- Existing Solutions: Power divider
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Challenges of Backscatter-based Sensing : Interference
- Existing Solutions : Power divider
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Challenges of Backscatter-based Sensing:Interference
- Existing Solutions : Machine learning based
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Paradigm-Shift: Impedance-based Sensing
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Paradigm-Shift: Impedance-based Sensing
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Paradigm-Shift: Impedance-based Sensing
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Antena Impedance Varies with Sensing
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Dynamic Impedance Matching
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Dynamic Impedance Matching

Wireless Communication Theory

r
Parallel c 21¢
capacitor
On-off }’ ......
switch T
.

Programmable

Impedance

impedance

Antenna
Impedance
iy
— Antenna
[ )
impedance

21



Dynamic Impedance Matching : OhmScanner
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Comparing with Existing Application
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New Applications
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New APP: Liquid Concentration Sensing
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New APP: Liguid Concentration Sensing
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New APP: UV-Light Sensing
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Exposure time error (s)
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New APP: Pressure Sensing
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Pressure error (Kpa)
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New APP: Pressure Sensing
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New APP: Temperature Sensing
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New APP: Temperature Sensing
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