Fvaluation

Ref: Lucas Theis, Aaron van den Oord, Matthias Bethge, “A note on the evaluation
of generative models”, arXiv preprint, 2015



: : * : real data (not observed
Likelihood during training)

* : generated data

Prior
Distribution

1 .
Log Likelihood: L = Nz logPg (xl)
i

We cannot compute P, (x‘) We can only
sample from Pg.



Likelihood
- Kernel Density Estimation

* Estimate the distribution of P¢(x) from sampling

6%

Each sample is the mean of a
Gaussian with the same covariance.

Now we have an approximation of P., so we can
compute P, (x‘) for each real data x*

Then we can compute the likelihood.



Likelihood v.s. Quality

* Low likelihood, high quality?
Considering a model generating good images (small variance)

Generator -Y.b 0% Q\Pa (x}) =0
CACTES sir?

Generated data Data for evaluatlon xt

* High likelihood, low quallty?

z logPG(x = —loglOO + — z logPg (! )

L 100



[Tim Salimans, et al., NIPS, 2016]

Objective Evaluation  *'meee
y: class (output of CNN)

class 2

Off-the-shelf
.- » P(:le) class 1

lass 3
— class

Image Classifier

e.g. Inception net,
VGG, etc.

Concentrated distribution
means higher visual quality

1## Py'IxY) P(y) = zP(y |x™)

x? ﬁ# P(y?|x?) | >

x3 ## P(y3|x3) Uniform distribution

means higher variety




Objective Evaluation .

class 1

P(ylx) class 2

class 3

¥

Inception Score

P(y) =

L.

=Y Py

¥

— 2 y P(y|x)logP(y|x) ' Negative entropy of P(y|x)

x Yy

— z P(y)logP(y) Entropy of P(y)



GAN DISCRIMINATOR LOSS GENERATOR LOSS

MM GAN  Lo* = —E.p,[log(D(z))] + Es~p, [log(1l — D(2))] LM = —Lp™
NS GAN  LISOAY — poan L = By, [log(D(#))]
WGAN Ly = —Egp, [D(2)] + Eznp, [D(E)] LG == L5

WGAN GP L3 = LI 4 AE;snp, [(|[VD(az + (1 — a@)|js — 1)2] L3 = —Esnp, [D(#)]

LSGAN  LH = —Eavpy[(D(x) = 1)2] + Esnp, [D(#)?) L5 = ~Esmp, [(D(E — 1)?]

DRAGAN L™ = L3 4 AEzrpy+x (0.0 [([[VD(E)]]2 = 1)°] LORAAN = — L35 0N

BEGAN Ly = Eonp,[||lz — AE(@)|1] = kiEanp, [[|2 — AE(@)|l1] L& = Esnp, [[|# — AE(2)]1]
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Smaller is better Mario Lucic, Karol Kurach, Marcin
FIT: Michalski, Sylvain Gelly, Olivier Bousquet, “Are

https://arxiv.org/pdf/1706.08500.pdf GANSs Created Equal? A Large-Scale Study”, arXiv, 2017



Euclidean distance

https://arxiv.org/pdf/1511.01844.pdf

We don’t want memory GAN.

* Using k-nearest neighbor to check whether the
generator generates new objects
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Missing Mode ?

Mode collapse is }f 4 45 Z
i SN Ty
easy to detect.




