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InfoMEC: Information-Theoretic Metrics for Disentanglement
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InfoCompactness: average max/sum in rows of NMI .
Visualizations (Isaac3D)

Can you interpret what source(s) each latent dimension encodes?
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InfoExplicitness: average NMI,y,, ¥V = linear models .< -
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Prior Works Disentangle through Regularization

1 Z] /) 73 Z4 15 Ze Z7 Z3 Zg Z10 711 YAl) 7413 Z14 AR VAT 117

Answers: Next-best method:
QLAE BI0AE

object_shape 0.01 0.03 0.00.0.3O 0.00 0.01 0.01 0.02 0.06 0.00 0.04 0.00 0.02 0.04 0.00 0.01 0.01 0.00 0.00 0.02 0.01 0.04 0.01 0.03 0.01 0.00 0.01 0.00 0.03 0.03 0.05 0.02 0.00 0.01 0.02

G-VAE: minimize Ejx) [8Dk1(94(2|x) || p(2))]

I’ObOJ[_X 0.00 0.03.0.04 0.04 0.0lﬁ0.0l 0.03 0.00 0.03 0.02 0.01 0.04 0.01 0.00 0.02 0.00 0.01 0.01 046 0.11 0.06 0.02 042 0.03 0.02 0.17 001 0.08 0.02 0.0/ 0.08 0.01 0.01 0.02

B-TCVAE: minimize Ez 5DKL((J¢( ) || anlng(zg))

(latent multiinformation)

robot_y 0.000.06 0.01 0.00 0.00 0.03 0.00-0.00 0.04 0.47- 0.00-0.0l 0.00 0.01 0.00 0.00 0.00 0.04 0.26-0.50 0.02 0.08 0.03 0.01 023 0.02 0.04 001 0.06 0.03 0.02 0.01 0.00

Camera_height 0.00 0.02 0.00 0.00 0.01 0.02 0.01 0.02 0.03 0.00-0.0l 0.02 0.03 0.00 0.02.0.03 0.04 0.05 0.11 0.02 0.02 0.06 0.02 0.14 0.05 0.05 0.04-0.010.10 0.04 0.00

object_scale 0.01 0.00 0.01 0.03 0.36 0.00 0.06 0.01 0.00 0.28 0.00 0.01 0.00 0.000.00 0.01 0.02 0.00 0.01 0.00 0.00 0.02 0.00 0.02 0.00 0.01 0.00 0.00 0.14 0.0/ 025 0.15 0.01 0.00 0.07

Ilghtlﬂg_lﬂteﬂSlty 0.00 0.00 0.01 0.00 0.01 0.00 0.03 0.00 0.00 0.03 0.01 0.0/ 0.00 0.00 0.05 0.00 0.03 {044 0.20 0.01 0.02 0.01 0.23 0.00 0.16-0.01 0.06 0.00 0.00 0.01 0.02 0.12 0.29 0.01

Iightmg_y_dir 0.01 0.01 0.00 0.01 0.000.0l 0.01 0.01 0.00 0.01 0.0l0.0l 0.00 0.01 0.01 0.01 0.05.0.0l 0.03 0.0l0.00 0.01 10.32 0.00 0.24 0.01 0.00 0.01 0.00 O.lS.0.0l
object_color 0.06 0.00 0.00 0.00 0.01 0.00 0.0l0.00 0.22 0.01 001 0.01 0.00 0.01 0.03 0.00 0.00 0.00 0.03 0.01 0.01 0.00 0.01 0.01 0.00 0.01 0.01 0.02 1040 0.03 0.05 0.02 0.00 '0.36

BI0A

- minimize Ep) [latent negativitity & latent energy

vvaH_co{or 0.03 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.000.00 0.01 0.06 0.02 0.01 0.00 0.00 0.01 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.000.0Z 0.00

Z0 71 1 13 74 15 Z¢ 17 13 Z9 Z)0 Z11 Z12 7213 Z14 Z15 Z16 Z17 Z, 7 13 724 715 1¢ 17 13 19 211 Z12 7213 Z14 Z15 Z16 Z17

Quantizing latent representations severely limits a model's channel capacity by construction (cT. regularization),
rorcing autoencoders and InfoGANS to represent high-dimensional data in a more disentangled manner.




