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System requirements

• AniLength runs on Microsoft Windows OS with .NET 5 installed. 

- Users will have to install ".NET 5 (x64)" and "Microsoft Visual C++ 2015-2022
Redistributable (X64)" on their computer.

- CPU must support  Intel Advanced Vector Extensions (AVX) to run AniLength.

- Users can check AVX support using the Intel Processor Identification Utility.

• AniLength supports both CPU and GPU processing.

• GPU processing greatly reduces processing time.

• To enable GPU processing, 

- Nvidia graphics card with CUDA cores must be installed in the computer.

- Users must install both CUDA 10.0 and cuDNN 7.6 software.

* Simply installing CUDA 10.0 and cuDNN 7.6 does not complete the settings 

for GPU CUDA processing. See other CUDA/cuDNN installation tutorials.
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Version history

• Version 1.1 (9/8/2022)

Users can exclude animals that have been cut near the borders of the image.
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Version history

• Version 1.2 (6/20/2023)
Fixed unexpected program errors caused by regional settings in some 
countries on Windows.
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User interface

Menu

Main window for analysis

Viewer window
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Zoom in and out Enable or disable animation between two images

Mouse drag, scroll 
and wheel work!

Copy image

Image Viewer window
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1. Select an image file.

2. Adjust parameters (default 
values should work for 
normal use).

3. Click on the 'Run analysis' 
button to start the analysis.

Length measurement in Image Analysis window
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• Box size: Set a number 
larger than the worm 
thickness at least.

• Threshold: Detect blurry 
worms by adjusting 
sensitivity.

• Area min, Area max, 
width(height) min, 
width(height) max: Objects 
outside the range are 
excluded from analysis.

• Safe distance from the 
border: Animals close to 
borders are excluded from 
detection.

• Conversion factor: Users 
must measure the 
conversion factor before 
analysis.

Length measurement in Image Analysis window
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AniLength creates 
a new subfolder 
after image 
analysis.

The subfolder 
contained the 
output files.

Length measurement in Image Analysis window
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Sample contents 
of output folders 
marked "0" and 
"1"

Classified as 
an invalid 
worm

Classified as 
a valid 
worm

Length measurement in Image Analysis window
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Sample "FinalOverlap.png"

Only valid worms are marked with numbers.

Length measurement in Image Analysis window
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Click the button to 
start the batch 
processing.

Drag and drop image files from Windows File Explorer

Batch processing

12



1. Select source image folder 
containing training images.

2. Click on the 'Begin 
training' button to start the 
training.

3. When the training is 
completed, 
"TrainedModel.zip" is 
created in the source image 
folder.

4. Users can replace the 
original "TrainedModel.zip" 
with a new one. Find the 
original zip file in the folder 
where "AniLenth.exe" is 
located.

This 
training 
status 
window 
pops up

DNN image classification training
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Sample training images are included in the "C elegans (full set)" and "C 
elegans (small set)" folders. Training images are easily created by analyzing 
source image in the "Image Analysis" window (See slide 8)

DNN image classification training
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Pretrained DNN models (ResnetV250, ResnetV2101, InceptionV3, and 
MobilenetV2) must be downloaded from the Internet when used for the first time, 
so the computer must be connected to the Internet, and it takes time to download.

DNN image classification training
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Click on the 'Begin 
validation' button to 
generate a validation 
report named 
"Validation.csv" for the 
current loaded trained 
model.

DNN image classification training
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Optionally, the user can generate a training analysis report



Sample "Validation.csv"

Newly created trained model file

Source training image folder

DNN image classification training
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License info

LGPL v3.0

ANILENGTH IS DISTRIBUTED 'AS IS'. NO WARRANTY OF ANY KIND IS EXPRESSED  
OR IMPLIED. YOU USE THE PROGRAM AT YOUR OWN RISK.

AniLength uses the following compiled libraries:
Microsoft.ML (MIT license)
Microsoft.ML.Vision (MIT license)
Microsoft.ML.ImageAnalytics (MIT license)
SharpZipLib (MIT license)
SciSharp.TensorFlow.Redist-Windows-GPU (Apache License)
Queens_ImageControl ("you are free to redistribute it and/or modify it")

Some of the images used for this project were generated from a previous 
nanotoxicity study.

Jung, Sang-Kyu, Xiaolei Qu, Boanerges Aleman-Meza, Tianxiao Wang, Celeste Riepe, Zheng Liu, Qilin
Li, and Weiwei Zhong. "Multi-endpoint, high-throughput study of nanomaterial toxicity in 
Caenorhabditis elegans." Environmental science & technology 49, no. 4 (2015): 2477-2485

Alternative license terms are available upon request.
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