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 Neural Networks



Insects have smaller brains 
than humans, but they can 
still evolve, adapt, and 
navigate their environment

Human Brain

Insect Brain

~86 Billion Neurons

~200,000 Neurons



We built an agent using neural networks inspired by 
Salticidae: jumping spiders which have small brains

Modern Machine Learning is incredibly wasteful



We built a maze generator, using reverse-DFS 
& tested our spider agent against various 
mazes to see if it could learn



The Convolutional 
Neural Network 
(CNN): Analyzes 
the mazes we 
generate, and 
identifies features

01 Sees



The Hierarchical 
Reasoning Model 
(HRM): Gives our 
spider a memory, and 
the ability to ‘think’ 
and explore the maze

02 Thinks



Q-learning: Tells 
our spider how 
long to think for.

03 Stops/Continues



Lo
ss

Epochs

Spider Agent Loss Curve



Final HRM 
saves 77%!

Av
er

ag
e 

Co
m

pu
te

 (M
AC

S)

(Final)



Thoughts Per StepAverage Thoughts per Step

Av
er

ag
e 

Th
ou

gh
ts

Steps

Thought Heat Map

Av
er

ag
e 

Th
ou

gh
ts

Spider Thought Process





Reading 
Glasses

Telescope 
View



Future of this Project
● Implementing a World 

Model
● Trying to achieve success 

on bigger mazes



Questions?


