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A
s w

e speak, only 500 N
orth A

tlantic right w
hales are 

left in the w
orld. To ensure the survival of this 

endangered species, m
arine biologists are tracking all 

of them
 to know

 their status and health at all tim
es. 

H
ow

ever, m
anual recognition is tricky and very few

 
researchers can perform

 it on the fly. 
In this project, w

e im
plem

ent a w
hale recognition 

system
 that allow

s researchers to reliably identify the 
w

hales from
 aerial photographs. 

A
lgorithm

:
a) H

aar cascade classifier for object detection. 
H

igh recall but m
any FP

 due to the w
ater 

reflection and grayscale (H
aar)

b1) K
-m

eans on the H
S

V
 version of the im

age 
to detect the w

hale in the w
ater

b2) M
orphological transform

ations to get rid of 
the noise and keep only the w

hale shape
c) U

se the m
ask generated in b2 to filter FP

 
boxes

M
otivation

H
ead D

etection

The w
hale recognition system

 relies on a 2-step 
algorithm

. First, w
e detect the w

hale’s head using a 
com

bination of H
aar cascades

1 and K
-m

eans
2 based 

filtering. Then, w
e m

atch the detected head against 
our labeled database using S

U
R

F
3.

P
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H
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D

ifferent w
hale

S
am

e w
hale

M
atch features and count

D
etect S

U
R

F features from
 all im

ages

-
D

etect features from
 all 

bounding boxes
-

U
se S

U
R

F for speed 
due to large query set

-
C

ross-validation finally to 
optim

ize S
U

R
F 

param
eters

O
utput probabilities

-
E

ach im
age is assigned probabilities for 

each unique w
hale based on num

ber of 
m

atched S
U

R
F features

-
Final error is calculated as log-loss from

 
the probabilities


