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The Problem:
— Access to denied environments (i.e. infrastructure,
underground pipes)
— Need a coordinated swarm of robots

— Need to communicate and know where they are relative to
other robots

Our Goal:  The main goal this summer was to implement a

reliable and accurate distance measurement
algorithm onto individual robots.
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Received Signal Strength

Indicator (RSSI)

What is RSSI?

Built in antennas in the
eZ430-RF2500 Tl board

Problems with RSSI
= Directivity

u Sensitive to environment

Solution
=  TDOA
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eZ430-RF2500
Wireless Development Tool

TEXAS
INSTRUMENTS

|

N

(o]
=

w
()]

N

(2]
(3]

B XY \/

\
| |

Distance (m)

——Testhed

—=—Floor




Oé\ h\ % The
. @ s Methods Systers

~ W BIEN 2010 Research
RYLPSL

Time Difference of Arrival (TDOA)
e Whatis TDOA?

voltage

Q | Desired audio
\\ : 3V Internal to the
= Mo S MSP430F2274
£ T~ |10KkQ
10.9 uF Signal
' processing
! 23k03i
lelectret
mic




The

MERIT FAIR Institute for
BIEN 2010 Methods Systems

< S
IRYLAS

Actual Goertzel Output
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Hit_ The slope of the peaks, at

this point, is now negative.
That signifies that we have
reached the max peak.
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The speaker was approx.
\ 29 cm from the receiver.
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Time Difference of Arrival (TDOA)

« Accurate distance measurement
e Data monotonically increases

* Range of ~0.90 m

* Slope of trendline: 1.0013
* |deal slope: 1

* Percent error: 0.13%

Calculated Distance (m)

09

0.8 -

0.7 |

0.6 F

Calculated Distances

y=1.0013x - 0.0174

Slope=1.0013

Y-intercept=-0.0174

0.2

0.4 0.6 0.8
Actual Distance (m)

¢ Calculated
distance
with
expected
conversion
factor

—Trendline




18 56 MERIT FAIR . I'lHl]Tll[L for
2\ ,/Q BIEN 2010 COHCl usion SWE{}}?
dRYLNé
* RSSI

* Could be useful for close ranges (< 0.5 m)
* No extra hardware

* TDOA

* ~0.9 m range

* Limitations of microprocessor
* Code optimization

* Successful proof of concept
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