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Why midshipman toadfish? 30Volts Audio driver

The goal of this project is to aid Prof. Bass’ research team to study Class B Audio Amplifier was used to drive the speaker. Class B is widely used for driving more
the behavior of vertebrates. Specifically, the midshipman toadfish is | |power to speakers and since one of the main goal is to produce sufficient sound intensity,
studied because they are simple vertebrates and they communicate | [maximum operating power was generated to drive the speakers.

through acoustics. Therefore, their behavioral response can be

studied through their communication. RS e . o vas o vas
Goal : ’ \ i:"sv,‘» " "'. l ' '; '- '_\,; , a1 szsos
- Create a robot toadfish that mimics VD g it A - i N e N cor

toadfish sounc PR A || L[ | > > ] 1
- Generate sound underwater with P s S N\ S @ W | LT ,:% - N

minimum S|Ze ; ki '.)-«j?;,.; : e ‘J ' ‘ 3 f - Q2 2N3906 v
- 100 ~ 200Hz frequency e vV Vv e
- 110dB at 15cm away from source e -

Midshipman Toadfish
Class B circuit to drive speaker Circuit board on perf board
U nderwater speaker select|0n First amplifier is used for voltage gain through the feedback resistors.
After experimenting with different speakers, the piezoelectric Second amplifier is used to drive more current to the speaker through the NPN, PNP
transistors.

speaker (SX-53) was chosen for application over regular
electrodynamic speakers.

Electrodynamic speaker Small, low distortion & loud
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Regular sine waveform Toadfish grunt waveform Toadfish nesthum waveform

2 inches and height of 0.2 inches.

Sound intensity conversion from air to water: Conclusion & Future work

SX-53 speaker
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The toadfish project aims to build a robot that essentially mimics the behavior of the toadfish. One key
distinguishing feature of the male toadfish is its ability to communicate with each other. The toadfish
communicates with each other acoustically, by making loud growling or grunting sounds to fend off other male
fishes from its nesting sites, or by making nest hums to attract female toadfishes.

Professor Andrew Bass from the Department of Neurobiology and Behavior of Cornell University and his team
IS trying to understand the aggressive behavior of the toadfish. This project will aid Porf. Bass and his team to
learn more about the toadfish. In order to mimic the toadfish, the robot has to produce sound underwater and
be able to move around. A piezoelectric transducer (SX53, Sensortech) will be used to generate a sound
similar to that of the toadfish. The sound frequency will be in a range between 100 ~ 200Hz with a strength of
around 110dB 15cm away from source. The transducer will be encased in a 3D printed toadfish model
underwater and peripheral circuitry to drive the transducer will be designed and built outside.

The transducer requires a fairly high voltage (around 30 ~ 40V) in order to produce a large sound. Therefore,
a transformer will be used to drive the transducer. Also, an audio synthesizer will be purchased to generate
the electric signals for the transducer to produce. An op-amp and possibly a current amplifier will also be used
to safely drive the transducer. The first half of the project will focus on setting up the circuitry and producing
the large sound underwater. The second half of the project will be focused on creating the toadfish model,
encasing the transducer and testing its performance by measuring underwater sound intensities.
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