




You can’t miss it
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• Small (~sun’s mass) 
• Ol’ (~8 Billion yrs)
• Reliable (dark energy)

• Large (>8x sun’s mass) 
• Young (< 50 Million yrs)
• Diverse (explosion physics)

Parent stars are: Parent stars are: 

To study the “best” explosions, you have to catch them quickly. 

WHAT CAUSES THESE EXPLOSIONS?
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1. Discover explosion
(Some data with big survey) 3. Collect Specific Data

(Depending on your science interests)

4. Fame, 
fortune, 

etc

2. Build a Quick 
Model

(What is it? What will it do?)

LEARNING FROM NATURE
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Model

(What is it? What will it do?)

LEARNING FROM NATURE
Artificial Intelligence: 

Automatic Model Builder
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SN 2013ab
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THE STARGAZING MACHINE

Muthukrishna et al., 2019
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S(u)N fl(owe)r
0 14070

Time Figure 1: Not a Star
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Type I 
(H358)

Type II 
(E122)

A CROP MODEL-BASED APPROACH FOR 
SUNFLOWER YIELDS (2014)

What determines how 
a plant will grow?

• Genotype
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Type I 
(H358)

Type II 
(E122)

A CROP MODEL-BASED APPROACH FOR 
SUNFLOWER YIELDS (2014)

What determines how 
a plant will grow?

• Genotype
• Environment: Soil, water, 

sunlight
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Time

Yi
eld

1. Plant crops
(Some data from seedling) 3. Update environment

(nutrients, water, light)

4. Solve 
world 

hunger, 
save the 
planet

2. Build a Quick 
Model

(How will it grow?)

LEARNING FROM NATURE AND NURTURE

Use environmental 
conditions!
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A STAR IS BORN



25

WHAT CONDITIONS EXPLAIN HOW A STAR EXPLODES?

What kind of galaxy is it in?

How old are the stars around it?

Where in the 
galaxy is it?
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PREDICTING SUPERNOVA CLASS WITH GALAXY PROPERTIES

We predict supernova class (I or II) with ~70% accuracy 
without looking at the explosion at all.

Color

Shape

Size

Brightness
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HOW IS A STAR LIKE A SUNFLOWER?
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HOW IS A STAR LIKE A SUNFLOWER?
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COMPUTER VISION: FROM MEASUREMENTS TO IMAGES

Carrasco-Davis et al. 2021

Samiei et al. 2020

Images contain both the event (the plant) and the environment (the soil)!



30



31

CAN ONE ROBOT HAVE IT ALL?
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A CAVEAT

Artificial intelligence only sees what we choose to show it. 
Who makes that decision?

https://www.hownormalami.eu/
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CONCLUSIONS

Nothing exists in isolation — stars, supernovae, and 
people all draw from their environment and give 
back to it. 

We’re getting better at learning from these 
connections. 


