
International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835 Volume-3, Issue-2, Feb.-2016 

Sediment Classification Using Image Processing 
 

74 

SEDIMENT CLASSIFICATION USING IMAGE PROCESSING 
 

1AKSHAY N. HATE, 2SUSHMA SHELKE 
 

1,2Department of E&TC, NBNSSOE 
E-mail: 1akshayhaate@gmail.com, 2sushama.shelke@sinhgad.edu 

 
 
Abstract- Sediment classification is required for identifying type of sediment present near the wall of dam. As the flow of 
water through gates of dam is irregular, sediments flow out through them causing damage to gates. In order to avoid this we 
are classifying the sediments depending on their sizes and accordingly manage the flow through gate. Presently sediments 
are classify using sonar imaging system, this system will transmit sound signal from surface of water and echoes are 
recorded. These echoes are used to plot the image of sub bottom profile of oceans. These systems are very costly and takes 
larger time for processing. The proposed system is using image of sediments. In this paper it is proposed that sediment 
classification is done into three different categories as rocky sediments which is having size greater than 25 mm, gravels that 
is medium size sediment having size between 2-8 mm. Coarse sand having grain size less than 2 mm. Input to the system 
will be the image of sediment. This input is given to system and it will extract the feature of input sample and it will try to 
match with database using artificial neural network. We are proposing an adaptive algorithm in which only the visual 
properties of sediments is used for classification. This will reduce the time for processing and make it easier for the adaptive 
algorithm to learn. The results are obtained on the actual data. Software Requirement for this system is MATLAB 2013b. 
The output of system is classification of sediments, which is much faster and accurate than present system. 
 
 
I. INTRODUCTION 
 
Sediments are formed due to natural processes of 
weathering and erosion of rocks, sedimentation in 
rivers basically occurs due to water flow and wind 
and by the force of gravity acting on particles. Water 
can cause sedimentation, such as gravel or Pebbles 
into a river, and eventually to that river’s banks. 
River banks and the bottom of waterfalls are common 
areas where sediment Deposits. Purpose of this 
classification is to identify which sediments are 
present near the wall of dams. As flow of water 
through gates of dam is irregular it takes sediments 
near the gate with it, which further hits on the gates of 
dam. This process will makes the gates of dam weak. 
For the protection of dam Preventive measure should 
be done. Previously identification of sediments is 
done in oceans using sound navigation ranging [1], 
they are sending sound signal from surface if water 
and echoes are recorded. This reflected echoes are 
then used to plot the image of surface below water. 
This process needs costly instruments and time 
consuming process. Noise is also a biggest factor that 
cause error in the identification.  
 
These noise can be removed in image processing 
algorithm. Some techniques are now invented which 
can remove the noise from images [2]. Image 
processing is an option for solving such type of 
problem. Sediment classification using image 
processing gives us fastest and correct classification. 
In this paper proposed system uses artificial neural 
network for classification. ANN was proposed to 
train a set of particular class of network these are 
called as perceptron [4]. They are the network having 
neuron grouped in layer with only connection 
between them. These network are basically divided 
into two types i.e. supervised and unsupervised. This  

 
system is using supervised type of network in this 
paper. The detailed description is explained in ANN 
section. [5] [6] 
 
II. SEDIMENT CLASSIFICATION BASED ON 
VISUAL PROPERTIES 
 
River sediments are classified based on the source 
from which they are formed such as Lithogenous 
sediments, Hydrogenous sediments, biogenous 
sediments. Lithogenous sediments are derived from 
the land near the surface of water. Generally this type 
of sediments are formed in the river and water 
reservoirs such as dam, pond etc. In this paper 
Lithogenous sediments in river and dams are 
considered. For the purpose samples of sediments are 
collected from different rivers and dams. Some 
samples of Ganga River and Khadak-wasla dam are 
shown in fig 1, 2,3. Classification is done based on 
the visual properties such as grain size and color.[8] 
Important parameter that are considered during the 
classification are explained in the next section. : 
 
A. Grain size 
Gravitational force settles down the Particles with 
larger sizes and greater densities easily. In contrast 
colloidal material or small particles stay in 
suspension and make the water seem cloudy. The 
shape of the particle also affects the process. For 
instance, a round shaped particle will be settled easily 
compared to the irregular ones. 
 
B. color image processing 
The human visual system can distinguish hun-dreds 
of thousands of different color shades and intensities. 
Therefore, in an image, a great deal of extra 
information may be contained in the colour and this 
extra information can then be used to simplify image 
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analysis, e.g. object identification and extraction 
based on colour. Three indepen-dent quantities are 
used to describe any particular colour. 
 

1) Hue: The hue is determined by the dom-inant 
wavelength. Visible colours occur between 
about 400 nm (violet) and 700 nm (red) on the 
electromagnetic spectrum.  

2) Saturation: The saturation is determined by the 
excitation purity, and depends on the amount 
of white light mixed with the hue. A pure hue 
is fully saturated, i.e. no white light mixed in. 
Hue and saturation together determine the 
chromaticity for a given colour. Finally, the 
intensity is determined by the actual amount of 
light, with lighter correspond-ing to more 
intense colours, Achromatic light has no 
colour its only attribute is quantity or intensity. 
Grey level is a measure of intensity. The 
intensity is determined by the energy, and is 
therefore a physical quantity. On the other 
hand brightness or luminance is determined by 
the perception of the colour, and is therefore 
psychological. 

 

 
Fig. 1.  Fine Sand Sediment Sample 

 

 
Fig. 2.  Greval Sediment Sample 

 
Fig. 3.  Cobble Sediment Sample 

 
3) Value: Colour depends primarily on the re-

flectance properties of an object. We see those rays 
that are reflected, while others are absorbed. 
However, we also must consider the colour of the 
light source and the nature of human visual system. 
For example, an object that reflects both red and 
green will appear green when there is green but no 
red light illuminating it, and conversely it will appear 
red in the absence of green light. 
 
III. IMAGE ANALYSIS  
 
In this paper proposed algorithm using feed forward 
neural network. Input for the algorithm is image of 
sediment obtained by setting camera at fixed distance. 
Images are taken for every type of sample and by 
varying the angle of capture, complete area of 
sediment can be covered. 
 
A. Algorithm 
Designed algorithm for classifying sediments 
depending on their size and color features. flow chart 
for the algorithm is shown in fig 4. This algo-rithm is 
basically divided into two parts. First part is training 
and second is part is identification. Both the part of 
this algorithm will follow the same steps but 
difference will be first part of this algorithm is used 
for the training the neural network while the second 
part is used for classification of sediments. That is in 
the second part features are extracted and these 
features are provided to ANN network. Feed forward 
network will try to find out the match in his database 
and depending on that it will Classify the sediments. 
 

1) Blur: Input image has variation in the sharp-
ness and hence the object under observation is not 
clear. By applying the color blur technique edges are 
made smooth and their is very low transition at the 
edges. This is achieve using averaging filter which 
calculate avg values R, G and B and assign it to 
central pixel. Formula for calculating the average is 
explained in below equation. 

Y (i; j) = 1  PM  1 x[i; j] 
M j=1 

Where i,j are the pixel co-ordinates and M is total no 
of pixels. Y represents output. 
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Fig. 4.  Flow chart 

 
2) Grey Scale: Color blur is followed by the gray 

scaling the image. This algorithm will convert 24 bit 
image into 8 bit image i.e 256 shades of gray color. 
Gray image will help in separating the front part and 
background. 

GrayScale = R+G+B 
3 

Where R, G, B are the RGB value of every pixel. 
 

3) Thresholding: Thresholding is value of gray 
scale above this value all the pixels are assign to zero. 
Below threshold it assign to one value to pixel this 
will provide converting the image into binary form 
i.e. 2 bit image. Background has always the higher 
value of grey scale so it is easy to separate the 
background and sediments from image. In this 
algorithm we are taking the value of threshold from 
user. This will help in providing better Thresholding 
value and area of interest can be separate out.  
 

4) Feature Extraction: In this step features of 
sediments are extracted which includes area, size, 
Colour features. This has been done using blob 
detection and HSV properties of sediments. Blob 
detection will provide the size and area of sediment 
where HSV values gives the colour features of 
sediment. 

 
Fig. 5.  HSV Calculation 

 
RGB to HSV: In this step colour properties of 
sediment are extracted. This is done by applying 
RGB to HSV function to the input colour image. This 
will convert colour image into its respective HSV 
values. fig 5 shows HSV values methodology. In this 
step HSV values of input image are calculated and 
this values are stored for further reference for training 
the Artificial neural network.  
 
Blob Detection : This step is used to calculate the size 
and area of sediment under observation. Blob 
detection required thresholded image as the input. 
This will provide only the area of interest as in-put. 
Blob is the region of image where some properties 
are constant or approxi-mately equal. Their are 
different methods of calculating the blob. Some of 
them are based on edge detection, boundary detection 
technique. In this paper labeling algorithm for blob 
detection. Fig 6 shows blob detection technique.  
 
B. Artificial Neural network  
Feed forward network[7][6] is used to avoid the 
traditional way of designing an algorithm for 
classification. Parameters are extracted and used them 
for training ANN. Size, area, color features of each 
types of sediment and these are stored in array at the 
time of extraction. Now these parameters are 
provided to ANN and the feed forward network will 
generate the connection weights for each input 
parameter. Intermediate states are generated and by 
providing appropriate number of iterations the 
network is trained. Fig 7 shows the feed forward 
Network having two intermediate states. 
 

 
Fig. 6.  Blob Detection 
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Fig. 7.  Feed forward Network 

 
IV. RESULTS 
 
Sediments are classify into three categories and 
results are shown in fig. 7.  
Result obtained from the color test and ANN are 
shown in different label.  
 
CONCLUSION  
 
Sediment classification using image process-ing is 
implemented. It is observed that the use of artificial 
neural network reduces the effort of designing 
algorithm for classification. This systems provides 
more faster results than the conventional algorithmic 
design methods. System is capable of classifying 
sediments of size 2 mm - 50 mm. 
 

 
Fig. 8.  GUI for displaying output 

 
Accuracy of system can be further increase by 
providing more input samples during the training of 
ANN. It is also observe that the performance of 
system reduces with increase in the noise. This can be 
filtered out at the time of input. 
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