Table S3: OPTIMAL CASE STUDY: Robust Circle Fitting Under Matlab: Automatic
Algorithm Development

Description

Circle fitting to computer vision is the fruit-fly problem to genetics. It takes a set of 2D
coordinates as the input and tries to fit one or multiple circles to the given data. In model-
based approaches, circle fitting is often cast as a nonlinear optimization problem. Analytical
solutions only exist in simplified scenario (i.e., single circle and clean data). In more
challengeing situations (e.g., multiple circles with outliers), RANSAC-based algorithm has
been extensively studied in the literature but its Matlab implementation is often beyond the
reach of Matlab beginners.

This case study demonstrates how to use ChatGPT as a virtual tutor to solve the problems of
circle fitting with gradually increasing difficulty. By decomposing the challenging research
problem into a series of chain-of-thought (CoT) prompts, we can assemble a sophisticated
circle fitting algorithm from building blocks (like lego-building).

The four prompts in below will be executed in sequential order
1. 1 need a matlab function for circle fitting.
2. Can you make this fitting function robust to outliers?
3. Can you extend it to robust fitting of multiple circles?
4. If we know that the radius of all circles are within a range of [a,b], can you incorporate
this prior information into the fitting algorithm?

ChatGPT failed to generate workable code when the first three prompts were combined into
one, for example: “| need a matlab function for fitting multiple circles, robust to outlier points”.
(see section “Additional comments”).

Coding language(s)

Matlab

PREREQUISITE KNOWLEDGE

1: A good understanding of the computational question
2: Knows how to read and run matlab code

Prompts to define chatbot’s behaviors

Act as an experienced computer vision researcher working with Matlab, you will write code with a
number of lines as minimal as possible.
Reply “Yes” if understood.

STEP 1

Prompts

| need a matlab function for circle fitting.

Code































