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Problem
 form

ulation

Training data:Labeled data {x
i ,y

i }i=1 Land unlabeled data {x
L+i }i=1 U

1.
Labeled data: x

i ∈
X

=R
d , y

i ∈
{1, …

, C} w
hich are know

n classes.

2.
U

nlabeled data: x
L+i ∈

R
d , y

L+i is unknow
n and y

L+i ∈
{0, 1, …

, C}
w

hich are both know
n classes and novel class (denoted as 0).

3.
N

um
ber of novel class instances: N

.

G
oal:

Find a classifier that m
aps an instance in X

into a label in Y
={0,1, …

, C}

G
raphical m

odel

Inference

E-step: Com
pute 

Real dataset results

2D Toy dataset results 

Baseline m
ethods:

1.LRSSS-opt: proposed m
ethod       2.LRSSS-tune: proposed m

ethod w
ith tuned N

3.LACU
 [1]       4.LR-L: trained w

ith labeled data only       5.LRSSS-true: trained w
ith labeled data only

Conclusion
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Datasets: 
•

Instances are uniform
ly generated from

 6 areas representing 5 classes (Fig. 4(a))
•

N
ovel class is denoted as 0

•
100 labeled sam

ples and 1000 unlabeled sam
ples (Fig. 4(b))

•
There are 667

know
n class instances in the unlabeled data

•
Perform

 the proposed approach w
ith N

 decreases from
 950 

500

Datasets: 
HJA bird [2], M

SCV2, 50Salad, M
N

IST: U
sing the default class order: class1, 2, 3 are know

n, class4 is 
novel

Sem
i-supervised learning

Sem
i-supervised learning in 

the presence of novel class 
instances

•
N

ovel class has no labeled sam
ples

exam
ple Count relation

Logistic regression relation

The log-likelihood

The surrogate function

N
um

ber of know
n class instances from

 the 
1 to ith

unlabeled instances

1.Com
pute

2.Com
pute

3.Com
pute

then

Tuning N
:

•
Select labeled data as
validation set

•
Accuracy vs N

 curve

•
Detect the knee

Results:

•
A fram

ew
ork for sem

i-supervised learning in the presence of novel class
instances

•
A probabilistic approach to control the cardinality the of know

n class instances
in t he unlabeled data

•
Future w

ork:
o

Estim
ate the num

ber of novel class instances
o

Im
prove the com

putational efficiency for the E-step

class 1

class 2
unlabeled

(   )

novel class
labeled

novel class

novel classes={tiger, reptile}
denotes unlabeled sam

ples

know
n classes={bird, fish, dog}

?

?

?

G
oal: O

btain m
argins for {bird, fish, dog} and rem

aining regions for {novel class}
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