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Battery-free 802.15.4 Receiver
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A Simulator is Useful
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New Models for Carrier-Assisted Communications

1. Simple but realistic models inspired by experiments
2. Implement our models in the Cooja simulator
3. Illustrate how such a tool can be useful
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Two Zones of Flawless Reception
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Cooja Implementation
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Carrier Assisted Device Model
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Radar Range Equation

0 25 50 75 100 125 150 175 200
Tag's Position [cm]

90

85

80

75

70

65

RS
SI

 [d
Bm

]

Experiment

13



Radar Range Equation

0 25 50 75 100 125 150 175 200
Tag's Position [cm]

90

85

80

75

70

65

RS
SI

 [d
Bm

]

Theoretical
Experiment

Pr =
(
λ2PtGt

16π2R2
1

)(
G2

bα
|∆Γ|2

4

)(
λ2Gr

16π2R2
2

)

13



Radar Range Equation

0 25 50 75 100 125 150 175 200
Tag's Position [cm]

90

85

80

75

70

65

RS
SI

 [d
Bm

]

Theoretical
Experiment

Pr =
(
λ2PtGt

16π2R2
1

)(
G2

bα
|∆Γ|2

4

)(
λ2Gr

16π2R2
2

)

13



Radar Range Equation
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Receiver Sensitivity Depends on Carrier Strength
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Two Zones of Flawless Reception (Receiver edition)
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Two Zones of Flawless Reception (Receiver edition)
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Multi-carrier Backscatter
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Reflection Interference
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Multi-carrier Interference
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Sensor Tag Scenario
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Evaluating Protocols’ Energy Consumption
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Evaluating Protocols’ Energy Consumption
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New Models for Carrier-Assisted Communications

1. Simple but realistic models inspired by experiments
2. Implement our models in the Cooja simulator
3. Illustrate how such a tool can be useful
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Available Today

Carrier-Assisted
Transceiver

Unmodulated
carrier 802.15.4 frames
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https://github.com/cperezpenichet/contiki-ng/tree/carrier-assisted

carlos.penichet@it.uu.se 26


