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ABSTRACT 
 
 In this paper, an image processing approach is applied for image acquisition to classify and grade solid 
waste bin level.In this system, quarter video graphic array (QVGA) RGB camera is used for processing and 
analyzing the graphical image of the waste bin status. The image data is then collected by the server parses from 
GPRS and GIS network.Images of waste were studied extensively, and a waste classifier is specifically 
developed to classify images of the waste bin level. In feature extraction and classification, the Hough 
Transform is used to identify the line detection based on image’s gradient field. The system has been 
successfully designated with the motivation of waste bin monitoring system, to escalate the results that can 
applied to wide variety of local municipal authorities system. 
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Introduction 
 
 Waste management system aggressively moving towards in computerization production over the past 
century. However, due to the working environment, waste characterization, or costs, there are still tasks, which 
have remained largely untouched by computerization (Hannan et al., 2010). During the late 1960s, the problem 
of solid waste management were studied by determining efficient collection routes, continue to the early 1970s 
have generated models to determines facility locations, capacities and expansion patterns (Badran&Haggar 
2006). The solid waste management models are formulated to fixed costs in addition to the variable ones, 
simulated waste collection and social equity issues in choosing the site for the facilities (Arebey et al. 2011).  
 To monitor disgust waste activities in the residential area and sanitary landfill is one of the most importance 
task needed to further a monitoring system. Only with the technology to locate individual plants, can 
‘intelligent’ monitoring system be developed to automatically and systematic such as bin level detection and 
waste collection application. Since 1980s, the solid waste management models were developed by various 
methodsto improve the systems.  
 Digital image processing technology has been widely used in many scopes such as biology, food 
engineering, environment and medical care and so on. Image processing of very close range video images or 
digital photographs are currently used for verification of level volume of waste inside the bin (Arebey et al. 
2012). Image processing will be applied for waste level verification based on several researchers working in 
various applications in image processing (Shylaja et al. 2011; Hannan et al. 2011; Arebey et al. 2010;   
Hamarneh et al. 1999; Jiazhi et al. 2007). Image analysis is a part in image processing stage, by using the 
specific algorithm to process digital image presented a method to analyze the effect of drying on shrinkage, 
color and image texture which were classified into classes depending on external image feature (Jiazhi et al. 
2007). Hough transform (HT) coefficient, which are found to be a good at extracting geometrical component 
such as geometrical features. Based on a evidence gathering approach where the evidence is the ones cast in an 
accumulator array. This technique used to find imperfect instances of objects within a certain class of shapes by 
a voting procedure (Shylaja et al. 2011). As quoted by Rau and Chen (2003) a few researchers stated; straight 
lines are important features in aerial image. The extraction of linear features is an important task in digital 
processing. It includes (1) the detection of buildings from aerial photos; (2) the reconstruction of a 3-D city 
model using aerial stereo-pars; (3) the mapping of urban areas from; (4) the decision-making process in the 
Geographic Information Systems (GIS) of urban areas. As quoted by Rau and Chen (2003), Hough transform 
perform well in line detection, especially for an object that incompletely delineated or contaminated by noise. 
 
Image Processing: 
 
 Image processing is a part of modern digital technology has made it possible to manipulate multi-
dimensional signals with systems that range from simple digital circuits to advanced parallel computer. Involved 
to change the nature of an image in order to improve the pictorial information for human interpretation or render 
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it more suitable for autonomous machine perception. The image processing stage during the bin collection is 
shown in Fig. 1, which starts the captures images at the location of waste bin and the images data will be send 
through wireless communication to the control station server. The images are saved in the database. The 
preparation stage runs some processing on the captured image which makes the next stage easier to achieve. To 
reduce the complexity of image, the original image will be resize to the specific size of output image by passing 
a vector that contain the number of rows and columns in the output image. The true color image RGB resizing 
will be converted to grayscale format for image analysis. The detail image processing flowchart duringthebin 
collection procedure is as follows.  
 

 
 
Fig. 1: Flowchart of Image Processing Stage during the bin collection. 
 
 Image Processing is to perform numerical operation on higher dimensional signal such as images or video 
sequences. The main idea is to develop the system that can perform image feature extraction for measuring and 
evaluating the significance of physical for classifying and verifying. There are a few steps involved in image 
processing stage to obtaining the output or result for Waste Bin Monitoring System. At the image preparation 
stage, the image will be captured, resize and converted resize image to a grayscale image. Continue with the 
feature extraction using Hough transform and algorithm development.  
 
Image Capture:  
 
 Fig. 2 depicts the process involved in the image capturing. Following are the equipment or materials used in 
the process: 

 
 
Fig. 2: Steps Involved in Image Capturing. 
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 QVGA camera (Logitech) captures the images waste inside the bin with the multiple level of waste content 
into the bin and stores it in image database. It has manual focus and can capture image up to 320x240 pixels.  
 Computer – used to store the waste images captured in the jpeg format and also to develop the program for 
Waste Bin Monitoring system using Matlab v7.Matlab supports many common graphics file format, such as 
Microsoft Windows Bitmap (BMP), Joint Photographic Expertise Group (JPEG), Graphics Interchange Format 
(GIF), Portable Network Graphics (PNG), and Tagged Image File Format (TIFF) formats. Joint Photographic 
Expertise Group (JPEG) is a digital image file format designed for maximal image compression. The JPEG 
algorithm use lossy compression and JPEG images are in general much smaller than GIF or PNG images. JPEG 
images are best used for the representation of natural scenes. Another reason of using the JPEG images is the 
JPEG transform ensures that a JPEG image, when restored from its compression routine will generally look the 
same as the original image. JPEG images are excellent for display. 
 
Resize the Gray Scale Image to a Smaller Size:  
 
 In this study, all waste images are in truecolor type because most of the images are colorful in real similar 
situation. Waste image are at the same size will be allocated as a database. Firstly, Image = (imread([Dirname 
File])) read a grayscale or color image from the specified file  by the string Dirname File. The imread function 
reads an image from database file by using 8 bits to store pixels values. When these are read into memory, 
matlab store them as a class uint8.For indexed images, imread always read the colormap into an array of class 
double, even though the image array itself may be of class uint8 or uint16.Secondly, the original image waste of 
250 by 800x600 pixels will be resizing to 250x250 smaller sizes to reducing the complexity of processing and 
for storage utilization. Resize_ image =imresize(Image,[250 250]) function is used to change the size of an 
image, can specify the size of the output image , specify the interpolation method used and specify the filter  use 
to prevent aliasing. In this study, we specify the size of output image by passing a vector that contain the 
number of rows and column in the output image. If the specified size does not produce the same aspect ratio as 
the input image, the output image will be distorted. The following command creates an output image, Resize_ 
image, with 250 rows and 250 columns.  
 
Convert the Image to the Gray Scale: 
 
 The true color image RGB will be converted to grayscale format for image analysis. Grayscale image 
represents an image as a matrix where every element has a value corresponding to how bright/dark the pixel at 
the corresponding position should be colored. Matlab stores a grayscale image as an individual matrix and 
assigns an integer between 0 and 255 to represent the brightness of a pixel. It is a type of data using uint8 (8-bit 
unsigned integer) in Matlab. Fig. 3 shows the grayscale image and its matrix values. 
 

 
 
Fig. 3: Grayscale Image. 
 
 Rawing = rgb2gray (Resize_image)coding converts the truecolor image (Resize_image) to grayscale 
intensity image (rawing) by eliminating the hue and saturation information while retaining the luminance. 
Rgb2gray converts RGB values to grayscale values by forming a weighted sum of the R, G and B components: I 
= 0.2989*R + 0.5870*G + 0.1140*B, where I is an intensity image with integer value ranging from a minimum 
of zero to a maximum of 255. 
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Result and Discussion 
 
Waste Image Acquisition and Sampling: 
 
 The 250 samples of waste image are taken with four different classes, each class provided fifty varying 
images level of the waste. The acquiring images are capture by using QVGA camera in RGB format and then 
sent to the control server via GPRS wireless. The image receive at control server will be created as a database. 
 

 
Fig. 4: Sample original RGB waste image and its characteristics. 
 
 Fig. 4 is shown the original waste image with the specific characteristics respectively. An image captured 
by camera is expressed as a continuous function f (x,y) of two coordinates in the plane and will be sampled into 
a matrix with M rows and N column and gray levels are usually integers also can considered as a digital image 
as refer from the figure 4.1 the image size is 800x600. A digital image is a large array of sampled points from 
the continuous image; these points are pixels. This pixels are usually take on integer value in the finite range, 
where 0 represents the minimum intensity level of black and 255 represent the maximum intesity level of white 
for an 8-bit image. The interval value 0-255 is known as a gray scale. The grayscale image represents an image 
as a matrix of bright and dark the pixels. It is important to note that any values of pixel outside the grayscale 
range will be clipped and rounded down into this range.  
 Fig. 5 shows the results of such an image are obtained from the conversion of original image to 2D gray-
scale. During image preparation stage, the image is then, is needed will be resizing to matrix 250x250 and 
converted to a grayscale image and then normalized to a matrix of value ranging from zero to one. This value is 
returned by the function of H (Hough-vector). As explained before, image preparation is the first step of feature 
extraction and verification process and image characteristic are necessary in following section to convert 
continuous sensed image data into digital form. 
 

 
 
Fig. 5: The result of a2D gray-scale image. 
 
Conclusions: 
 
 This paper focuses on image processing for image acquisition to measure the solid waste bin level. Once 
image capture by QVGA camera, the captured images is then send through wireless system and saved as a 
database. In image preparation, the system is resized the image into 250x250 and converted into grayscale 
image and then normalized to a matrix value ranging from zero to one. The acquired image is then following the 
next steps of feature extraction using Hough transform and applying a neural network for waste classification 
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and verification.Although the motivation of this work was escalate of waste bin monitoring system, the result 
that is obtained can applied to wide variety of local municipal authorities system. 
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