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Test Material

Toward RF-Based Material Detection
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Transmission lLoss
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Transmission lLoss

FFT 4390 MHz
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Scanning
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Scanning: Material-induced Loss

B e Tx ~Rx A :
P =66 ()

P™(d) = P™G™ + G™ = 201og 10 (#)
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Scanning: Straight-line Trajectories
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Scanning: Straight-line Trajectories
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Scanning: Localized Attenuation
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Scanning: Metallic Lunch Box (2390 MHz)

Spam Scans, FFT 2390 MHz
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Scanning: Metallic Lunch Box (2390 MHz)

spam 2390 MHz
i B

50

40

30

20

10

i [ i
0 100 200 300 400 500

CSAIL



Scanning: Metallic Lunch Box (2390 MHz)
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Scanning: Metallic Lunch Box (2390 MHz
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Scanning: Book + CD (4390 MHz)

Book Scans, FFT 4390 MHz
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Scanning: Book + CD (4390 MHz)
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Scanning: Book + CD (4390 MHz
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Scanning: Plastic Lunch Box (3390 MHz)
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Scanning: Plastic Lunch Box (3390 MHz
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Scanning: Plastic Lunch Box (3390 MHz
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Scanning: Water (4390 MHz)

Water Scans, FFT 4390 MHz
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Scanning: Water (4390 MHz)
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Scanning: Water (4390 MHz
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Scanning: Cardboard Box (4390 MHz)

Box Scans, FFT 4390 MHz
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box+jiff diff 4390 MHz

Cardboard Box (4390 MHz)

100

200

300

400

500

50

40

box+metal diff 4390 MHz

10

Il
100

Il
200

Il
300

Il
400

L
500

CSAIL



Scanning: Cardboard Box (4390 MHz
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Scanning: Cardboard Box
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Scanning: Person (2390 MHz)
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Scanning: Person (2390 MHz)
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Scanning: Person (2390 MHz)
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Current Work

* Varying Frequency

* Reflection, circular trajectories

* Geometry-based attenuation estimates

* Real-time emphasis on areas of interest

* Account for differences in gripper pose, vibration

P. _ _ A2 _
B Gu(0.00G. 0.6 (m) (1= [T3)(1 — [T, )2y - aPee
where

* G4(8;, ¢;) is the gain of the transmit antenna in the direction (), ¢;) in which it "sees" the receive antenna.
. GT(ET, :;"J,,} is the gain of the receive antenna in the direction [6',,_, (;‘:.,} in which it "sees" the transmit antenna.
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