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by starting the recording before transmitting the pulse. This
allowed us to capture the pulse along with its reflected pulses.
Doing this allowed us to determine the index of the pulse and
reflections by filtering the signal. We addressed the real-time
performance problem by reducing the algorithmic complex-
ity of the filtering process from O(n2) to a O(n log(n)) by
performing the cross-correlation calculation in the frequency
domain.

Finally, we evaluated our sonar sensor using three metrics:
accuracy, robustness, and efficiency. We found that the system
was able to accurately measure distances within 12 cm. We
evaluated the robustness of the sensor by using it to measure
distances in environments with different levels of reverberation.
We concluded that the system works well in environments that
have low reverberation such as outdoor environments and large
rooms, but does not work well in areas that have high reverber-
ation such as small rooms. In the future, we plan to investigate
strategies for improving the sonar sensor’s accuracy in environ-
ments with high reverberation. We also evaluated the system’s
real-time performance. We found that by performing three opti-
mizations, we were able to, reduce the computation from 27 s
to under 2 s. In the future we will be releasing the sonar applica-
tion on the android market. This will allow us to test the sensor’s
performance on different hardware platforms.
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