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 1. Function representation ...

Signed distance function : Radiance field : Image (compression) : 

… 
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 2. … ‘without’ neural networks



  
4

 2. … ‘without’ neural networks
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 3. Generalized framework 

● q : query
● W : weights
● K : key
● v : value

F :ℝn→ℝm⇒k∈ℝn , v∈ℝm ,w :ℝnxℝn→ℝ

i, k, w, v ? 

(1)
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 3. Generalized framework : Support (i) and Value (v)

(3)
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 3. Generalized framework : examples 
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 3. Generalized framework : Decoder 
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 4. efunc : Support 

● Grid : efficient but expensive
● Local support : waste of information

→ Global support with gaussian kernel : 

βi : inverse radius of the affecting region of a key  
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 4. efunc : Value

● Vector are inefficient without a decoder → additional parameters and computations

● Trilinear interpolation is “not” twice differentiable

→ Use parametric function as Value

Shift invariance : 
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 4. efunc : Choice of f

Universality theorem : 

● MLP : Too heavy and slow

● Polynomial function !!!

● 0 order : Value are vector
● K order : k time differentiable
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 5. Extension : offset

Idea : “Learn” the best keys, not a fixed grid
 

→ Learn an offset vector for each key
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 5. Extension : offset
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 6. Forward complexity

● Batchsize = J
● Gridsize = I

→ Forward memory complexity O(I*J)

→ O(J)
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 6. Backward complexity

Auto-grad 
(ou pas)

Accumulation of the gradient by iterating over j : O(I) memory usage

Idem for βi, Δi … 
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 7. Results
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 7. Results
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 7. Function Analysis
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