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● Insects brains are much smaller 
than humans. They adapt and 
evolve

● Modern AI has a lot of compute
● Basing a new model inspired by 

insects for insights into effeciency 

Jumping Spiders 
have small brains 
but are still excellent 
navigators. We built 
a spider-inspired 
model using neural 
networks.

QR

We built a maze 
generator to train 
our spider:
● Based on 

Reverse Depth 
First Search 
(DFS)

3-Components:
● The Convolutional 

Neural Network: the 
Eyes

● The Hierarchal 
Reasoning Model: 
How it thinks

● The Q-Learning: 
Halting/Continuing, 
how much energy it 
spends.

● Implementing a World Model
○ Predicting the efficacy of possible 

moves
○ Gives spider ‘imagination’

● Experimenting on bigger mazes
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Our agent trains on our mazes. It: 
● Learns how long to think per move
● Recovers from mistakes with stable 

memory
● Both error curves lock into the same 

shape

●

The model 
dynamically 
budgets its energy:
● Pausing at 

complex 
intersections 

● Cruising through 
simple corridors

Spider HRM Loss

Final HRM 
saves 77%
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Where spider thinks longer

Minimal Neural Networks
For Spatial Problem Solving


