
Segmentation based on Transform 
Invariant Auto-encoder

, 



Auto-encoder

Encoder

Ὅ

Decoder

Descriptor ὉὍ
32 32 32 3230

encoder decoder

ὈὉὍ

2

Ὁ Ὀ

descriptor



auto-encoder

Descriptor Space

descriptor

3

Ὁ ὈὉὍ

ὉὍ

Ὅ

Ὅ ὈὉὍ

Ὀ ὉὍ



auto-encoder

descriptor

auto-encoder
descriptor

4

auto-encoder
descriptor



auto-encoder

5

Ὅ

Ὅ

Descriptor SpaceὉ Ὀ
ὉὍ

ὉὍ

ὈὉὍ

Ὀ ὉὍ

encoder
decoder

descriptor



auto-encoder

6

Ὅ

Ὅ

Descriptor Space

Ὅ ὈὉὍ

Ὁ Ὀ
ὉὍ

ὉὍ

ὈὉὍ

Ὀ ὉὍ

ὈὉὍ Ὅ



auto-encoder

7

Ὅ

Ὅ

Descriptor Space

Ὅ ὈὉὍ

Ὁ Ὀ
ὉὍ

ὉὍ

ὈὉὍ

Ὀ ὉὍ

ὈὉὍ Ὅ



8

ὈὉὍ Ὀ ὉὝ Ὅ

Ὕ Ὅ

Ὅ

Ὅ Ὕ
encode/decode

Ὅ Ὕ

ὈὉὍ

Ὀ ὉὝ Ὅ

Encode, 
decode

ὉȟὈ



9

ὈὉὍ Ὕ Ὅ
ὉȟὈ

—Ὅ ÁÒÇÍÉÎὈὉὍ Ὕ Ὅ



10

ὈὉὍ Ὀ ὉὝ Ὅ

Ὅ Ὕ
encode/decode

ὈὉὍ Ὕ Ὅ

encode/decode Ὅ

ὅὉȟὈ ‗ ὅ ὉȟὈ ‗ ὅ ὉȟὈ ‗ ὅ Ὁ

ὅ ὉȟὈ

ὅ ὉȟὈ
ᶰ

ὉὍ

ὉὍ

Sparseness

ὅ Ὁ

descriptor ὉὍ



Auto-encoder

11

1500

nodes

150

nodes

NN

30

nodes
Descriptor

CNN

σςσς

Max-pooling

1500

nodes

150

nodes

30

nodes
1024 

nodes

Descriptor

ρςρςρφÃÈ

σςσς

Decoder NN

Encoder



auto-encoder

12

-1.5

-1

-0.5

 0

 0.5

 1

-1.5 -1 -0.5  0  0.5

-0.58

-0.56

-0.54

-0.52

-0.5

-0.48

-0.46

-0.44

-0.42

-0.4

-0.38

-0.4 -0.2  0  0.2

auto-encoder auto-encoder

MNIST

descriptor

:σςσς
Descriptor: 30

: 8

descriptor



13

encode/decode

AE AE



14

encode/decode

AE AE

descriptor



15

2

auto-encoder

Ὁ Ὀ
ὈὉὍὍ

Ὑ
ɝὼ
ɝώ

—Ὅ

ÁÒÇÍÉÎὈὉὍ Ὕ Ὅ



auto-encoder

, 

ὈὉὍ Ὕ ὈὉὍ

Ὅ descriptor ὉὍ
ὙὍ



17



auto-encoder

auto-encoder

descriptor

0

—Ὅ
π



auto-encoder

19

ὈὉὍ Ὀ ὉὝ Ὅ

Ὅ Ὕ encode/decode

ὈὉὍ Ὕ Ὅ

encode/decode Ὅ 0

ὅὉȟὈ ‗ ὅ ὉȟὈ ‗ ὅ ὉȟὈ ‗ ὅ Ὁ

ὅ ὉȟὈ

ὅ ὉȟὈ

Ὅ

Ὕ Ὅ

Ὕ Ὅ





21

auto-encoder



22

3200 2368
32 32



23



24



Å NN

Å

25

descriptor auto-encoder

Å

Å blur



[1] Max Jaderberg, Karen Simonyan, Andrew Zissermanand KorayKavukcuoglu. 
ά{Ǉŀǘƛŀƭ ¢ǊŀƴǎŦƻǊƳŜǊ bŜǘǿƻǊƪǎέΣ ŀǊ·ƛǾΥмрлсΦлнлнр όнлмрύΦ

Descriptor mean shift clustering
cluster



32x32



32x32



30

Cup without a handle Mug

Reversed mug
Cutter Pentype1 type2Scissors

Eraser
type1 type2Stapler

type1 type2

type1 type2type1 type2

type1 type2

Hand Region

Mask

Object Region

Mask

Interaction Image (32*32*2ch)



Input image I Input image I Input image I

Images restored by a shift invariant auto-encoder

Images restored by an ordinary auto-encoder


