Saving Shipwrecked
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Project Objective

In this project we have create an interactive simulation game where a robot

explores caves to find lost sailors using Bayesian inference.

he main objectives are:

e Demonstrate how Bayesian reasoning can be applied in a game context.
e Visualize probability updates and robot behavior dynamically through a GUI.
e |ntegrate logic, statistics, and user interface design to deliver an Captivating and

educational experience.



\lethodology

2.

3.

. Design of game logic with
Bayesian updating.

CUI development using Tkinter.

Creation and infegration of

visual assets (cave and robof
iImages).

4.

Randomized assignment of

sailor location at game start.



Theoretical Background

The robot uses Bayes Theorem to update the probability of each cave
containing the lost sailors:

H (Hypothesis) - E (Evidence)

After each search, probabilities are updated, helping the robot
focus on the most likely cave.



Search Probabilities

In this model, it we search the right cave, there's a 90% chance
we'll find the target. But there's also a 10% chance that searching
a wrong cave will wrongly tell us the target is there. This makes
things tricky, and we have to use logic and update what we believe
based on each search result to make better decisions



Technologies Used

e python’




- Opjective: Find the hidden sailors using intelligent seakch.

- \aximum of 10 search steps.

- Game ends when: Probability of the correct cave
exceeds 0.099, or 10 searches have been performed.



Search Algorithm \

e Initial probabilities: 1/3 for each cave (A. B, C)
e Sailors hidden in one random cave
e Robot searches one cave per step
» Qutcome is uncertain (90% true positive, 10%
false positive)
pabilities updated using Bayesian logic




e Robot moves only among caves A, B, and C
e Always goes to the cave with the highest probabilit
e Stops searching if:

o A cave reaches 90.0% certainty

o 10 steps have passed



Simulation Results



The project successfully achieved its goal by simulating a search using
Bayesian inference. The robot intelligently selects the most probable
cavern at each step, and the GUI clearly displays the robots progress
and probability updates. Despite some challenges with image handling
and smooth updates, these were resolved. Overall, the project
provided valuable experience in applying Bayesian reasoning and
infegrating logic with a graphical inferface using Tkinter.
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