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» Communication models in the edge sensor networks

o Active Transmission

® Relative high transmit rate

® High energy consumption

+ Passive Transmission

® Relative low transmit rate / A

® Negligible energy consumption =~
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System Model

= Time Allocation
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tp, 1

tp,z
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¢ Each sensor is allocated with fixed slot, say T/N

Backscatter Communication

T

Active Transmit

Idle

¢ Each sensor operate in passive and then active mode

+ Each sensor harvests energy when others in passive mode
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= Signal Model
+ Active communications
= Blo 1+ lhilz
82 o2

= (2’”a'i/B — 1)02/|hi|2 Consumption

¢ Passive communication

i =T

NOTE: r,; > r,; holds true in general.
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Energy Minimization for Hybrid Data Offloading
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min z Potp,i Energy minimization at HAP

I

I

I

fartp ieEN —— |
s.t. tg;+t,; <T/N Slot limitation :
lg; + lp,' > L Task fulfillment

~ al 2 _ I

ta,if =7 2R SE Energy constraint :

La, JEN; |

I

I

ta; =0,tp; 20,1, =20 Physical constraint

B(rai) = B(rai) + pc; denotes the energy consumption of sensor in active mode
n: energy harvesting coefficient, v; = M\ {i}
L;: total bits to offload of sensor i, [, ; and [, ;: bits offloaded via active and passive mode, respectively
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{Ln}tn Z Potp,i » Distributed reformulation
v lEN
S. L. al+tpl<T/N Sensor i is
lai +1pi = aware of its
ty ,3 ( ) E, energy supply,
La,i denote by E;

tai =0,t; =0,0,; >0

> This motivates us to optimize sensors’ offloading scheme
In a distributed manner.
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Energy Minimization for Hybrid Data Offloading

min tp
ta,tp,ra

s.t. (CDtg+t, <t

(C2) tgrg +tp1, =L

(C3) tyB(1ry) + pcty < E

Closed-form solution can be
obtained for each sensor, thus
achieves 0(1) complexity

" ()

Feasible region

L 1
C2: t), =———14
T p
ténm(ra) =
Ty — Ty

/C3 lg = t;tnax(rﬂ.)

™ (alE) = gy T e

Clity+t, =t
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Numerical Results
» Parameter Settings
HAP’s transmit power: p, = 100 mW Downlink channel gain: |g|? = —53 dB
Frame length: T = 10 Uplink channel gain: |h|?> = —60 dB

Sensor workload: L = 10 kbits Noise power: 62 = —70 dBm
Energy harvesting efficiency: n = 0.8 Bandwidth: B = 400 kHz

Circuit power: p. = 1 uyW # sensors: N = 10

Passive data rate: r, = 5 kbps
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Can not offload the
workload in time
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The HAP’s energy consumption and
transmit time allocation
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Questions & Answers

Thank you !
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