
RESULTS

We recorded swimming trajectories of zebrafish larvae and observed 
stereotypical behaviors specific to the stimulus

The sequences of images below show three different behaviors of 
zebrafish larvae after preprocessing. Consecutive frames are separated 
by 2 ms

a. Free swimming behavior in the absence of stimulus

b. o-bend behavior following a dark-flash. The backbone shows the 
characteristic “o” shape as noted in literature [1]

c. startle response following an acoustic stimulus. The backbone 
shows the characteristic “c” shape as noted in literature [2]
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INTRODUCTION
 
Zebrafish are freshwater fish native to the Indian subcontinent. 
Zebrafish are widely used in research because they breed very 
frequently, their genes can be edited fairly easily, and they are 
transparent, allowing for fluorescence imaging of their cells.

 

CONCLUSIONS AND FUTURE 
DIRECTIONS:

• We observed that zebrafish larvae exhibit stereotypical motions 
specific to the external stimulus. These stereotypical motions 
form the basis of studying the neural circuits that underlie the 
corresponding behaviors.

• We did not observe any startle responses in zebrafish larvae 
swimming in the 3D environment following the acoustic stimulus 
provided by our automated setup. Future experiments will use a 
heavier load on the electromagnet to increase the intensity of the 
acoustic stimulus.

• The data collected using these experiments will be used to study 
the physics of swimming of zebrafish larvae as described below:

Zebrafish larvae were raised to an age of 5-7 days in 
order to conduct behavioral experiments. We obtained the 
larvae by breeding wild type AB genotype zebrafish. The 
eggs collected from the adult fish were isolated, cleaned, 
and placed in Danieu’s medium. The eggs were stored in 
an incubator at 28.5°C.  

We performed dark flash and acoustic startle experiments 
with larvae swimming in 2D and 3D environments.
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Neuroethologists study behavior of zebrafish in response to 
external stimuli in order to understand the neural circuits 
underlying these behaviors. The experiment was designed to 
evoke startle response in zebrafish larvae. 

AIM
 
● Collecting data on other behaviors like free swimming and 

o-bends. 

● To build an automated setup to elicit startle response in 
zebrafish larvae swimming in a 3D environment.

METHOD

White LED

Petridish

Triggering LED

Illumination

Current ON 
       

Current OFF

Transistor

ElectromagnetPower source

3D Setup:

The setup is automated using 
an Arduino Uno Board
 
The electromagnets are 
switched on and off by using a 
transistor

2D Setup

Zebrafish larvae are placed in a 6x6x6 glass tank. Their swimming 
behavior is recorded using 3 cameras at 500 fps with infrared 
illumination
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• The figure alongside 
shows the 3D printed 
elevator and two 
electromagnets used to 
evoke escape responses.

• The elevator is translated 
using a Servo Motor. 

• We designed a spacer 
between the two 
electromagnets such that 
the magnetic attraction 
due to hysteresis after 
stopping the current was 
less than the weight of the 
lower magnet
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• We recorded swimming 
videos of zebrafish larvae 
constrain to move in two 
dimensions (figure 
alongside).

• The larvae were placed in 
a petridish with an 
infrared illumination light 
underneath. 

• A highspeed camera was 
triggered by an infrared 
LED every four minutes 
to record the larvae’s 
response to the stimulus.
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The shape of the fish is represented as a combination of three  
     unique curves. These curves are identified using algorithms 
[3] previously developed in the lab                                              
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U1, U2, and U3 signify the contribution of the curves 1, 2, and 
3 respectively towards the real  shape of the backbone.
U1, U2, and U3 are used to quantify the behavioral response 
of the larvae.
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