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Discussion on Noise Robustness for Indoor Positioning by a Flying Object
Using Spread Spectrum Ultrasonic Waves
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X — U — RZNBEINL S A 7 A (Indoor positioning system), A7k LyLHL(Spread spectrum),
A% (Ultrasonic waves), 78172278 » b (Flying robot), 7177 (Flight noise),
{5 =1 Hi(Peak detection), i (Noise robustness)
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(a) Block diagram of the Peak detection technique
with SS ultra sonic waves

Transmission Reception
unit \ / unit
S8
modulation Correlation
Carrier " VA | AD vy Peak
waves G converter | converter : I detection
MLS Replica
generator signal

(b) Algorithm of the distance measurement

technique with SS ultra sonic waves
1 pertods of MLS

 Ichip of MLS ;
B K D SRR S S SR SR S | | S S . ]

S . LA LA LA L) A LAY L) L) LAY LAY LA L)
Received |y o d M b h a bV F N F A D e GV bV h A Ay
SlE]lﬂl (¥} AR AN viva AN AN v AR A A\ vy
) [ . ..., L AE P
Replica |
signal
-1
L Correlation caleulation ‘
Transmission timing ‘|
E . Peak
E { )
s
<

———————— .
‘ . e o . Time
Time of Flight X Sonic Speed = Distance

Fig. 1 Algorithm of the measuring system
with SS ultra sonic waves
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Fig. 3 Correlation values obtained by SS signals
from without the rotors rotation
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Fig. 4 Correlation values obtained from a receiver
without vibration

Fig. 5 Flying object subjected with a hull for avoiding
wind from propellers
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Fig. 6 Correlation values obtained by using a flying
robot with the hull
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Fig. 7 A result of the distance measurement using the
receiver a narrow frequency band
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Fig. 8 Frequency analysis of the flight noise with the
flying object
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