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Neuronal basis underlying evolution of novel behavior
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What is the proximate mechanism underlying the evolution of novel behaviors?
To answer this question, advanced genetic tools need to be available in non-model animals that
evolved to have characteristic behaviors. In this study, the attP/attB system for gene
transformation has established in Drosophila prolongata, a fruitfly that has evolved a unique
courtship behavior. Using this system, transgenic D. prolongata strains for calcium imaging of
neural activity were generated. In addition, an automated behavior analysis system using deep
learning networks was developed for the real time behavior analysis.
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| HD video file (.m2ts) 1440 x 1080 (16:9) 30 fps |

ffmpeg: format conversion

| HD video file (.mp4) 1440 x 1080 (16:9) 30 fps |

MATLAB:
Aspect ratio conversion,
Deinterlace,
Down sample resolution (1/2),
Down sample frame rate (1/30)

| Source video file (.avi) 960 * 540 (16:9) 1 fps |

MATLAB: Cut out each chamber (1/8)

| Input image 240 X 240 (1:1) |

Tg’a Hj Training data (.jpg) 240 x 240 (1:1)

First 141 layers of the pretrained network
Input size =224 x 224 X 3
Output size = 14 X 14 X 1024

|

2> (conv. filter=3, Batch, ReLU) 14 x 14 %1024

|

3 output layers for
3 anchor boxes (24 24; 39 40; 30 31)
and 8 classes
Output size =14 x 14 X 39
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