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Active SDR-based DFAR (USRP1)

Frequency: ~ 900MHz (RFX900 board), Vert900 Antenna), 4dBi antenna gain
Signal: Sine signal, continuously modulated onto the carrier

Sample rate: 80 Hz

Passive SDR-based DFAR (USRP N210)

Frequency: 82.5MHz (WBX board), Vert900 Antenna, 4dBi antenna gain
Signal: Environmental FM radio captured from a nearby radio station
Sample rate:  64Hz

Active RSSI-based DFAR (INGA wsn nodes, v1.4)
Frequency: 2.4GHz IEEE802.15.4, PCB High Gain-Antenna
Signal: RSSI samples from packets transmitted between nodes

Active Passive Sample rate:  Transmission of 100 packets per second
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RF-based device-free activity recognition
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Classification

Classification
lying standing walking crawling

(a) Classification accuracy for
accelerometer-based  activity
recognition by a k-NN

Classification

lying standing walking crawling
<y 976 024 Sy [904 096
S st 1.0 Sst [.096 .898  .006
E wa 955 045 2 wa 013 962 .025
Ser 253 748 o cr 038 212 .5
S

(b) Classification accuracy for
active SDR-based DFAR by a k-
NN algorithm

Classification

(c) Classification accuracy for
active RSSI-based DFAR by a
k-NN algorithm
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(d) Classification accuracy for
passive SDR-based DFAR by a
k-NN algorithm




Recent related work
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Whole-Home Gesture Recognition Using Wireless Signals, Q. Pu, S. Gupta, S. Gollakota, S. Patel, Mobicom’13

See Through Walls with Wi-Fi!, F Adib, D. Katabi, SIGCOMM'13



Situation and gestures from passive RSSI-based DFAR
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(1) Meeting room at ETH

(¢) Sensing device inside pocket

(d) Activities conducted behind a closed door




Situation and gestures from passive RSSI-based DFAR

Accuracy achieved over various Scenarios

Mean Precision

= Mean Recall

(@) Activities conduct %, 3 gesture




-
CONOU D WNKH

e
o

Train station

Packets/sec
10.45

9.18
9.01
21.91
23.70
22.31
21.34
21.58
0.55
0.62

Zrcher

14.51

S
o
=
o

channel
HFOOONOUAWN K

B

in center’

Packets/sec

[15.29

11.06
1.41 |
2.15

10.99
4.45
1.23

11.09

10.79

23.30 |

Which sample rate can we expect?
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Sensing and recognition
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