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Abstract. Development of the world in the technology sector is very rapid along with various application innovations in various fields, one of which is the application in the field of food, egg, egg production. Many occur when consumers use this food production not yet alert in improper conditions or have expired. This study aims to make a modeling tool for detecting egg quality conditions based on raspberry pi by using the K-Nearest Neighbor method which can be used to see whether eggs are good or bad. This research was applied in the egg farming sector. In this study, the Raspberry Pi was used as the main component with the help of a camera as image capture on eggs using training data of 100 egg samples consisting of 50 good eggs and 50 bad eggs in order to get maximum accuracy. With the help of 2 led as a light source and the software uses the Python language. The purpose of this study was to obtain the expected accuracy results by collecting 20 eggs randomly to get a percentage (17/20) * 100 = 85%.	Comment by Q: The abstract should give readers concise information about the content of the article and indicate the main results obtained and conclusions drawn
Introduction

Food needs are one of the aspects of basic human needs in everyday life. Increasing population growth and increasing development in society have made food a major commodity in society so that egg breeders are one of the crucial sectors in providing food needs. However, the egg breeder sector is currently experiencing major challenges because the climate, weather and humidity, usually affects the condition of the eggs so that it can cause a decrease in egg quality, so food will become expensive [1].	Comment by Q: add a connecting sentence between paragraphs one and two
	Eggs are a source of animal protein which is needed by the body in order to maintain the body's metabolism, so eggs are a staple food that is often encountered in Indonesia. Because it often happens when consumers use this food production so that the eggs are not in a proper condition because they have expired [2]. So this study aims to make a modeling tool for detecting egg quality conditions based on raspberry pi using the k-nearest neighbor method which can be used to determine good and bad eggs[3]. Indeed, some previous researchers have also made modeling of egg quality, but this is usually intended to determine whether or not they can be hatched. So what will be picked up is the results of research that can be built modeling a tool to detect the quality condition of eggs based on raspberry pi with objects in the outer shell of the new eggs from the parent and the reason why the problem is important because if it has been a long time ago or it does not sell, it will affect the health of consumers, so the nutrition or protein in eggs has become obsolete [2]. To meet these needs, the community innovates by sorting out which eggs are good and which are bad, but the community has not done it optimally because of the lack of support for tools that can help to sort out good and bad eggs, therefore to deal with this problem in order to get good egg results [4]. the maximum. With this automatic tool, people or those who have egg breeders can take advantage of technological aspects, one of which is that this technology is connected one device to another to obtain valid data in developing a study. This technology can also be applied in the livestock sector, one of which is to help with the above problems to monitor the egg yield. From the monitoring, it can be used to develop better egg quality results.[5]

Method
The method in research procedure is a series of activities carried out regularly and systematically in research to achieve research objectives. This research procedure is useful for solving problems in research and producing perfect results. In the research that will be carried out in this final project entitled a tool to detect egg quality conditions based on Raspberry pi using the K-Nearest Neighbor method.[6]
Hardware design sketch for detecting egg quality conditions based on Raspberry Pi using the K-Nearest Neighbor method [7]. Raspberry Pi 2 Model B A small computer as a provider for access to other devices and as the main board in these devices [8]. The software components needed to make a detection tool for egg quality conditions based on the Raspberry Pi using the K-Nearest Neighbor method is Rasbian Jessie 02-09-2016: As an Operating System on the Raspberry Pi 2 Model B; Open CV: Used for digital image promotion library; Python 2.7: Used to write programs needed on the Raspberry Pi system [9].
K-Nearest Neighbor is a method for making decisions using supervised learning where the results of new input data are classified based on the closest value to the data. The K-Nearest Neighbor (KNN) algorithm is a method for classifying objects based on learning data that is closest to the object [10]. KNN is a supervised learning algorithm where the results of new query instances are classified based on the majority of categories in the KNN algorithm. Where the class that appears the most will be the class resulting from the classification. Proximity is defined in metric distances, such as Euclidean distances. The euclidient distance can be found using equation 1.

         (1)
K-Nearest Neighbor methods include: Determine the parameter K (number of closest neighbors); Calculate the square of the Eulid distance (query instance) of each object against the given sample data using equation 1; Then sort the objects into groups that have the smallest Euclid distance; Collecting the Y category (Nearesrt Neighbor classification); By using the majority of Nearest Neighbor categories, the calculated value of the query instance can be predicted [11].
Results and discussion
The implementation of the dimensional design of the hardware that is designed to be the object of the application of the Raspberry Pi-based egg quality detection tool is as follows:	Comment by Q: caption images, graphs, tables and mention them in paragraphs before or after. Ex: follows figure 1
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Figure 1. Looks of the whole tool starting from the media holder, an egg holder, camera, led.

Dark images tend to the left and light images to the right. It should be noted that the histogram takes grayscale images instead of color images [12]. This means that the left area of ​​the histogram shows the number of pixels darker for pixel value 0 and the right area shows the number of pixels that are lighter for pixel value 255. For the middle the pixel value is approximately 127 smaller. So the highest value on the histogram will be taken from the test data which will be entered into the KNN method [10]. For example, in the main egg test, RGB extraction values ​​can be taken but in this test data only uses one data. Following are the results of RGB extraction using a histogram of 0.0.0 for the K value of 3 and for the training data 100 egg image samples consisting of 50 good eggs and 50 bad eggs. The following is an example taken from the extraction of egg sample data:	Comment by Q: Figure 2? Figure 3?
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	Figure 2. File name is egg_b1.png. Extraction Results 129,0,0,egg_good
	
	Figure 3. File name is egg_b2.png; Extraction Results : 225,80,16,egg_bad



Design implementation is the stage of making something that has a specific purpose. At this stage, it is explained about the implementation of the design of hardware, software and operational testing requirements.
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	Figure 4. Extraction Results :25,80,16,egg_Bad
	Figure 5. Extraction Results :130,0,0,egg_Good
	Figure 6. Extraction Results : 99,0,0,egg_Good
	Figure 7. Extraction Results : 106,12,0,egg_Good
	Figure 8. Extraction Results : 255,61,35,egg_Bad



Figure 4,5,6,7 and 8: Egg testing that has been tested in training, there are 20 eggs whose quality conditions are not known before, after training there are 14 good eggs for 3 eggs detected bad and 3 eggs that have been in the training data are inaccurate and are in the picture This shows that the eggs are ugly but in the test the eggs are good, so if the percentage is calculated the result is (17/20) * 100 = 85%.
The data test will be included in the KNN method. For example in the main egg test taken RGB extrasi value using histogram. It is almost the same as the extras of training data but in this test data uses only one data. Here are the results of RGB extras using histogram 0,0,0 The results of this test data are retrieved from egg data which in the next test data classifier using knn method. Classification using knn method for K value is 3 and for training data is 100.

Conclusion
The conclusions that can be drawn based on the research of this final task are as follows: Raspberry Pi-based egg quality detection tool by using Raspberry Pi as the main component successfully made and applied. The tool also uses the camera Pi as an egg quality detection to take pictures of good or ugly eggs whether it is worth consuming; Digital image processing research requires the extrasion of RGB color with histogram to get data on the training data image used as many as 100 eggs consisting of 50 good eggs and 50 ugly eggs; Testing with knn method get the inaccuracy of egg detection from the reading of training data can be seen from the highest value of RGB extrasi e.g. 129,0,0,egg_good is 129 and 225,80,16,egg_bad has a result is 321 then the higher the RGB value will produce bad eggs depending on the condition of the quality of the eggs to be tested; and Testing with KNN method to obtain the accuracy of egg detection from the reading of training data can be seen from the test there are 20 eggs that were previously unknown quality condition after training there are 14 good eggs and 3 eggs detected bad and 3 eggs that have been recorded training inaccurately. Then if calculated by presentase the result is (17/20)*100=85% .	Comment by Q: ???
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