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Abstract - The purpose of this paper is to defect detection 

of coffee bean by image processing. Commercially the 

defect detection of coffee bean is done by human 

inspector according to the size of the coffee bean (full, 

half or broken). The coffee bean types and their quality 

are rapidly assessed through visual inspection. But the 

decision making capabilities of human-inspectors are 

subjected to external influences such as fatigue, 

environment, light, emotion, bias etc. With the help of 

image processing, we can overcome these factors and 

also identify any broken coffee bean. Here we discuss the 

various procedures used to obtain the percentage quality 

of coffee bean. 

Keywords: Defect detection, coffee bean, Digital Image 

Processing, area, parameter  

1.  INTRODUCTION 

  
Coffee plantation is one of the most important agriculture 

activities to earn foreign exchange in many tropical and 

subtropical countries. Coffee trade plays crucial role in the 

international commerce. The price of coffee bean depends 

on its quality, which has direct correlation with the taste of 

its final product. 

 

Currently, the quality detection of coffee bean relies 

primarily on visual inspection in business. Apart from poor 

efficiency, the objectivity and consistency of manual 

grading have some shortages. So the equipment and method 

are needed to detect the coffee bean automatically. [1] There 

have been many studies on image processing for grain 

quality inspection. For example, Blasco [1] developed a 

computer vision-based machine used color feature to inspect 

arils and classify it in four categories. The machine is 

capable of detecting and removing unwanted material and 

sorting   

 
 
The arils by color. Pearson [2] developed a low-cost line 

scan imaging system was developed to inspect and sort 

grains and other products at high speeds (40kernels/s). The 

device captures bi-chromatic images from opposite sides of 

each kernel and processes the images in real time using 

high-speed microcontrollers. Wan [3] developed an 

automatic kernel (rice, wheat, Job’s–tear, and sorghum) 

handling unit, consisting of an automatic inspection 

machine and an image–processing for machine vision 

inspection of grain quality. Steenhoek [4] used color 

features and shape feature such as area to evaluate corn 

damaged, Shatadal [5] used color features in the RGB (red, 

green, blue) images of grain to classify sample soy bean 

seeds damaged 

 The uniformity in coffee bean size is important because it is 

difficult to roast large beans together with very small beans 

or broken beans because the smaller beans over roast or 

completely burn before the larger beans are roasted. 

    In our research by using computers with machine vision 

devices and image processing technique coffee bean can be 

analyzed and graded based on the parameters such as metric 

value depend on the area and parameter  of coffee bean . So 

in this paper, an algorithm is presented to measure some key 

parameters, area and metric value each coffee bean to 

identify the damage coffee bean compare the differences 

with the model parameters  

 

2. METHODOLOGY 

2.1 Image Capture 

 
A digital camera model DSC-H10, SONY 8.1 Mega Pixel, 

was used to record coffee bean images. When images were 

taken, the camera was mounted on a stand which provides 

easy vertical movement and stable support for the camera. 

Digital camera of high pixel resolution rate can also be used 

to collect image data the camera should be placed at a 

location situated with a plane normal to the object’s path. 

The black background was used. The environment was 

controlled to improve the data collection with simple plain 

background. The images acquired were 3264x2448 pixels in 

size. Images were captured and stored in JPG format 

automatically. Through data cable these images has been 

transferred and then stored in disk. 

 

        
 

(a)                                  (b) 
Fig. 1 Captured Image 
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2.2 Image Processing  
 

Image processing is any form of signals processing for 

which the input is an image, such as a photograph or video 

frame; the output of image processing may be either an 

image or a set of Characteristics or parameters related to the 

image. Most image-processing techniques involve treating 

the image as a two-dimensional signal and applying 

standard signal-processing techniques to it. 

Main goal of this project is to classify defect coffee bean 

based on their roundness, area and parameter 

using bwboundaries, a boundary tracing routine in 

MATLAB. Following are the steps involved in identifying 

broken coffee bean On the first  step we  read the image of  

coffee bean  by  using imread  function.  Convert RGB color 

image to binary image in order to prepare for boundary 

tracing. First RGB image is converted to grayscale image 

using function rgb2gray convert this grayscale image to 

binary image (Black and white).  

This is done by using function im2bw (I, level).  The 

output image replaces all pixels in the input image with 

luminance greater than level with the value 1(white) and 

replaces all other pixels with the value 0(black). Specify 

level in the range [0,1]. This range is relative to the signal 

levels possible for the image's class. Therefore, a level of 

0.5 midway between black and white, regardless of class. 

To compute the level argument, we can use the function 

gray thresh. If we do not specify level, im2bw uses the 

value of 0.5 and by using morphology functions, remove 

pixels which do not belong to the objects of 

interest. Morphology is a broad set of image processing 

operations that process images based on shapes. 

 

2.3 Morphological Features 

Morphological features are the geometric property of an 

image like shape and size. They are physical dimensional 

measures that characterize the appearance of an object. For 

instance, area and perimeter are some of the most 

commonly measured size features and similarly circularity 

measures the shape of image compactness 

Figure 2 shows an example for a 2x2 pixel square of a 

binary image. The object area is A=4 and the object 

perimeter is P=8. The circularity is 0.79 by using the above 

formulas. The gray color indicates the boundary of the 

image, which is the perimeter of the image and the black 

region or the pixel values of 1, indicates the area of the 

object. 

 

0 0 0 0 

0 1 1 0 

0 1 1 0 

0 0 0 0 

                                                                                                        

Fig 2 : Example of Perimeter and Area Computation 

                                                                                                     

P is circular, its compactness will be equal to 1. However, 

if the space is a very thin and long bar, its compactness will 

be close to 0.  

Morphological operations apply a structuring element 

to an input image, creating an output image of the same size. 

In a morphological operation, the value of each pixel in the 

output image is based on a comparison of the corresponding 

pixel in the input image with its neighbors. By choosing the 

size and shape of the neighborhood, you can construct a 

morphological operation that is sensitive to specific shapes 

in the input image. Remove all objects containing fewer 

than 30 pixels. Fill Trace region boundaries in binary image 

using function bwboundaries in binary image using 

function bwboundaries  

 

2.4 Defect Detection 

Estimate each coffee bean area and perimeter. Use these 

results to form a simple metric indicating the roundness of a 

coffee bean  

                   (1) 

Use the formula in the word to edit the above formula This 

metric is greater than or equal to 0.65 only good coffee bean 

and it is less than 0.65 for damaged   coffee bean. The 

discrimination process can be controlled by setting an 

appropriate threshold. In this research use a threshold of   

0.65 so that only the pills will be classified as damaged 

coffee bean. Use region props to obtain estimates of the area 

for all of the objects. Notice that the label matrix re Turned 

by boundaries can be reused by regionprops  

Metrics above 0.65 indicate that the coffee bean is good 
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Fig 3. Determine which coffee bean are defect 
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3. PROGRESS OF THIS STUDY 

     In this study research, three quality parameters could 

extract successfully from green coffee bean image. 

Statistical method used to analyze the three quality 

parameters. 

      Image processing could classify the sample into 2 

criteria. From 100 sample of coffee bean 78.32% good and 

19.68% of  coffee bean damaged and 2 % wrong detection  . 

 

        Result as shown Fig. 3 detecting the defect of coffee 

bean. We can see clearly that the health coffee bean don’t 

have hole and broken coffee bean shows black hole .Now if 

we divide the number of coffee bean from the image  coffee 

bean are broken defected according to the threshold 

value .We can achieve the percentage purity of the given 

sample . 

 

Here we conclude that detecting of coffee bean is by 

using the image processing techniques. With our coding we 

can calculate that how pure is our sample. The setup used is 

also very common and easily available. This is also more 

accurate than the human visual inspection. All this leads to 

better quality in coffee bean processing by image processin 
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