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Abstract : This study employs a method based on image analyses and structure information to detect accumulated ice on
known structures. The icing of marine vessels and offshore structures causes significant reductions in their efficiency and
creates unsafe working conditions. Image processing methods are used to measure ice loads automatically.  Most image
processing methods are developed based on captured image analyses. In this method, ice loads on structures are calculated by
defining structure coordinates and processing captured images. A pyramidal structure is designed with nine cylindrical bars as
the known structure of experimental setup. Unsymmetrical ice accumulated on the structure in a cold room represents the
actual case of experiments. Camera intrinsic and extrinsic parameters are used to define structure coordinates in the image
coordinate system according to the camera location and angle. The thresholding method is applied to capture images and
detect iced structures in a binary image. The ice thickness of each element is calculated by combining the information from the
binary image and the structure coordinate. Averaging ice diameters from different camera views obtains ice thicknesses of
structure elements. Comparison between ice load measurements using this method and the actual ice loads shows positive
correlations with an acceptable range of error. The method can be applied to complex structures defining structure and camera
coordinates.
Keywords : camera calibration, ice detection, ice load measurements, image processing
Conference Title : ICIPA 2017 : International Conference on Image Processing Algorithms
Conference Location : Vancouver, Canada
Conference Dates : August 07-08, 2017

World Academy of Science, Engineering and Technology
International Journal of Computer and Information Engineering

Vol:11, No:08, 2017

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
om

pu
te

r a
nd

 In
fo

rm
at

io
n 

En
gi

ne
er

in
g 

Vo
l:1

1,
 N

o:
08

, 2
01

7 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/7

47
68

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 11(08) 2017 1

https://publications.waset.org/abstracts/74768.pdf

