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What is Relative Entropy Coding/Channel Simulation? - Does this mean we need to encode and transmit the reweighting?

- No! We only need to encode
Encode a random sample from a distribution: shared coding distribution (1) the bin index where the sample is located:
(with density p) ’

f q == q(X|Y),p = Ey[q(X|V)]: Target distribution (2) the sample index in this bin
------------------------------------ (With density q) emmmEmmEEE,

M| < 1[X,Y] +1.9.%.@!.[.%{..¥.1.t.1..>..t9.9). ® M| < I[X,Y] £ Ey[e] i+ log(I[X, Y] — log] + Ey[e] + 1) + 0(1)

Overhead. If I[ X, Y] is large, this Overhead introduced by the t ¢ codes: € = E logJ — lo q(X)]
terms becomes relatively small verhead introduced by the two-part codes: € = Lx~q|108 gp( X)
How does REC work? Well-bounded for Gaussian E[e] < 0.9/1[X, Y], or Uniform € = (
Poisson Functional Representation (PFR) algorithm Experimental Results
Ordered Random Coding (ORC) algorithm:
> draw samples from share p using a shared random seed:; Toy example:
> encode the index for the sample that matches g the best. ] m e ] £ | W P ek G a00] B mpcoms /
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% space partitioning algorithm on toy examples. Solid lines and posed space partitioning algo-
= the shadow areas represent the mean and IQR. rithm on toy examples.
SLOW!

Apply proposed algorithm for data compression:

Compress CIFAR-10 Images with =
Bayesian Implicit Neural = 3200 e : -
Representations: ) 00l | £ p—
Our proposed algorithm can handle e
I[X,Y] upto 48 bits, which requires D 5751 T |ee=
248 samples by baselines bpp
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1. Partition space into / bins 2. Reweight each bin 3. Sample from reweighted prior! Bitrate (bit per pixel)

—e— Standard ORC (block size=16 bits) —e— Space partition ORC (block size=48 bits) -~ Theorical RD
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