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Project Summary

▪ The project goal is to develop a Deep Learning based kinematics model for the novel 
continuum wire manipulator for future surgery implementation.
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Documentation

▪ Equipment list

▪ Test station setup guide

▪ Software environment requirement

▪ Background reading

▪ Data collection procedure

▪ CAD

▪ Code
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Technical Progress — Testbed setup

▪ Camera Pole and Holder

▪ Motor Housing and Set up.

▪ Green Curtain

▪ Lighting
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Technical Progress — Motor Control
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Technical Progress — Calibration

▪ Intrinsic Intrinsic.py
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Technical Progress — Calibration

▪ Extrinsic

Extrinsic.py
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Technical Progress — Image Processing

▪ Filtering

Bilateral Filter Chroma Key Mask
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Technical Progress — Shape from Silhouette 
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(Kong-man, 2023)
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Technical Progress — Shape from Silhouette 
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Technical Progress — Deep Learning Model Design

Implementation – Train – Validation:

✅ Initial Design:

• Fully connected feed-forward neural network​ (2 hidden layers)

• AdamW Optimizer​ & ReLU activation function

✅ Following Design 1:

• Fully connected feed-forward neural network (3 hidden layers)

• AdamW Optimizer & ReLU activation function

✅ Following Design 2:

• Fully connected feed-forward neural network (3 hidden layers)

• Vanilla gradient descent & ReLU activation function

👩🏻‍💻🧑🏻‍💻🧑🏻‍💻 Following Design 3:

• PointNet Encoder + Fully connected feed-forward neural network (3 hidden layers)

• AdamW Optimizer & ReLU activation function

Learning Curve (Initial Design vs. Following Design)
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Management— Timeline



13

Management—Milestone & Deliverables

Deliverables Milestone Subtasks Status

Minimum Milestone 1 OpenCV Setup: create environment, image capturing from two cameras, processing image and shape carving, and 
3D data output

✅

Motor Control Test: motor angle control with PID, ROS system setup and encoder data collection and image data 
matching

✅

Hardware Setup: nitinol wire manufacturing, motor mounting, and camera mounting and CV auxiliary parts ✅

Data Collection: create datasets for Deep Learning and transfer learning method ✅

Expected Milestone 2 Move the wires and label results from the control tests ✅

Research and select a few simple deep learning algorithms suitable for wire tracking ✅

Implement the selected algorithms, train them using collected sample wire tracking data and test after 👩🏻‍💻🧑🏻‍💻🧑🏻‍💻

Maximum Milestone 3 Repeat above design-test process for various several DL Nets until find the most suitable mapping function from 
motor control commands to the output using forward kinematics

👩🏻‍💻🧑🏻‍💻🧑🏻‍💻

Repeat process with various other wire sizes (Transfer Learning to various other wire sizes) ❌

Write IEEE format manuscript ❌
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Next Steps

1. Finish repeating "Implementation – Train – Validation" process for various several DL Nets 

until we find the most suitable mapping function from motor control to the output using 

forward kinematics​

2. Repeat above train-test process with various other wire sizes ->Transfer Learning​

3. Write IEEE format manuscript​
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