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Abstract: Food is essential for life. The food we take should be pure, nutritious and free from any type of adulteration for proper maintenance 
of human health. In this project, a deep learning based food and formalin detection technique is developed to detect the presence of formalin 

using deep learning approaches. We are passing fruit image as input to the system based on the fruit color, shape our deep learning algorithm 

detect any fruit or vegetable is safe or unsafe using deep learning algorithms. Supervised machine learning algorithms have been incorporated in 

our system to accurately predict the correct concentration of formalin at all temperatures which is also able to correctly classify between 
artificially added and naturally formed formalin. 

 

Components - HCHO gas sensor, Raspberry Pi 3, 16 x 2 LCD Displayer. 

I. INTRODUCTION 

 

The intake of any food substance is intended for the nourishment which is gained from it. Since the food is into consecutive 

stages of production, processing and finally distribution, the nourishment in the food items is collapsed. For the food products 

to remain improved in texture, storage and appearance, a concept of adulteration is widely practiced. The nature or quality of 

the food is reduced through addition of adulterants or removal of vital substance by the process of food adulteration. The 

adulterants may be a foreign or inferior chemical substance present in food that causes harm to the food.  

 

In the process of food adulteration, little quantities of non-nutritious substances are added knowingly to improve its appearance 

or storage properties of the food. Mostly the adulteration in fruits and vegetables are caused using a harmful chemical 

substance called Formalin. Formalin is a colorless, aqueous solution of formaldehyde to preserve biological specimens. This 

chemical is used to prevent the dead bodies from decaying. This property is used to decay. Not every case of adulteration will 

result in serious adverse health effects. But the chemical is highly toxic and a 30 ml of formalin containing 37 percent of 

formaldehyde can kill an adult.  

 

II. LITERATURE SURVEY 

 

In paper [1] Dr. S. Maheswaran, S. Sathesh, P.Priyadharshini, and Vivek B. have proposed the unit. Takes the mango input 

picture under check and compares the characteristics (histogram values) to the naturally mature one and detects artificially 

matured fruits. This system uses the smart phone running an android program installed in it and the image processing is carried 

out to detect the artificially matured fruits.  

 

In paper [2] Dr. K. Sujatha, Dr. R.S. Ponmagal, V.Srividhya, and Dr. T. Godhavari's proposed system. It is a setup for 

detecting the level of ethylene (C2H4 in ppm) using a soft sensor that relies entirely on the color of fruits or vegetables 

indicating stages of maturation, indicating, in turn, the amount of ethylene gas required for the maturation process. Ethylene is 

responsible for the changes in texture, softening, color, and other maturing processes. 

  

In paper [3] The system that was suggested by Veena Hallur, Bhagyashree Atharga, Amruta Hosur, Bhagyashree Binjawadagi,  

and K. Bhat consists of a banana keeper system coupled with the motor to catch the surface image of put banana for its rotation 

as well as the built-in camera. Captured images are inputs to a machine that filters images. The image is processed and 

compared with a standard image to show whether the fruit has been artificially ripened. 
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 In paper [4] Job proposed by L. Lleo, J.M.Roger, B.Diezma-Iglesias, and P. A. Herrero-Langreo. Barreiro focuses on artificial 

vision and consists of an artificial image of each index obtained through the computation of the corresponding reflectance 

images acquired with a hyperspectral camera. All indexes have been able to correct convexity (except for the peaches just 

harvested and for Ind1). Ind2 is the chosen index; it demonstrates the highest distinguishing strength between maturing stages 

and no convex effect. Ind2 also allowed the separation of ripening regions within the fruits, and it demonstrated the evolution 

of those regions during maturation. 

 

 In paper [5] V. Eyarkai Nambi, K. Thangavel, and D. Manohar Jesudas detect the presence of calcium carbide on the fruit 

using various chemical reactions. Second, after they conduct the test on the crop, the fruit is washed with water. Bio-

Functioning Particulate gold is applied to the water and the watercolor is examined [5]. If the color of the water changes after 

gold particles are added, then there is CaC2. 

 

 In paper [6] The system proposed by R. Karthika, K.V.M.Ragadevi, and N.Asvini gets a picture of the fruit under the test and 

compares it with the characteristics of naturally ripe fruit and artificially ripe fruit and provide the production with probability. 

This method uses smartphones running the android application and the convolution neural network to detect the artificially 

mature fruit.  

 

In paper [7] A. Bardera, J. Rigau, I. Boada, M. Feixas and M. Sbert. the fruit was taken manually in the Histogram method as 

the input data for the MATLAB image processing code. An image histogram is a graphical illustration of tonal diffusion in a 

digital image. In an image histogram, the number of pixels is calculated for each tonal value. The histogram for a single picture 

lets the audience recognize the complete tonal distribution at a scan. The provided image input was analyzed, measuring its 

histogram value. A function was used to identify the maximum histogram value, and that was taken as a reference. The 

histogram value threshold was set after multiple trials were taken for various input images.  

 

In paper [8] D. Surya Prabha and J. Satheesh Kumar. Different maturity stages of the banana are classified by using the 

maturity classification algorithm which is developed on the image processing method based on color and size. Image of a 

banana is taken as an input, noise is removed from the image and converted into binary by extracting the banana region [8]. 

Given an input dataset is analyzed and a threshold value is fixed for developing an algorithm. Results accuracy is evaluated 

using both calibration images and validation images. The maturity determination is automated by using the Graphical User 

Interface development Environment of MATLAB [8].  

 

In paper [9] K. Raut and V. Bora develop an integrated vision-based platform that includes a CCD camera for image 

processing, MATLAB image recognition software, and ANN for modeling. 

 

III. EXISTING SYSTEM 

 

Formaldehyde is naturally occurring metabolic by-product and it is used widely to improve the shelf-life of fruits and 

vegetables. The naturally produced formaldehyde content in fruits and vegetables are found using a spectro photometric 

technique. The outcome provides the baseline data of the formaldehyde present in the food items. Based on the food types, 

nature of storage and its temperature, pattern of ageing, the behavior of formaldehyde varies. This experimental result could be 

useful for preventing food contamination and preservation. The level of formalin in a fruit or vegetable which exceeds beyond 

the naturally occurring formaldehyde level is detected using several approaches of machine learning. The HCHO or CH2 

sensor that is used to measure formaldehyde content is used along with arduino to find the value of formalin present in fruits or 

vegetables. A detector was developed that senses formaldehyde existence as parts per million with respect to the presence in 

air. It infers whether the concentration in air is permissible or harmless. For three trials an accuracy of 88.33 was achieved. 

IV. PROPOSED SYSTEM 

 

Food is essential for life. The food we take should be pure, nutritious and free from any type of adulteration for proper 

maintenance of human health. In this project, a machine learning based food and formalin detection technique is developed to 

detect the presence of formalin using deep-learning approaches. We are passing fruit image as input to the system based on the 

fruit color, shape our machine learning algorithm detect any fruit or vegetable is safe or unsafe using machine learning 

algorithms. In this proposed system we are using KNN algorithm for detecting the adulteration of fruits it shows the accuracy 

of more than the existing system . initially in proposed system we have made use of this algorithm for more better accuracy 

then the existing system.   

 

4.1 System Architecture 

   

In the system architecture we have created dataset based on the Indian food safety board norms. Dataset will split into training 

and test set then we are applying KNN algorithm to train dataset. Then we are collecting the PPM value from the controller 

which is observed from the gas sensor if you pass the PPM values system will predict fruit is safe or unsafe.  
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Fig 1 System Architecture of Adulteration in Fruits 

 

4.2 Algorithm Used- K-Nearest Neighbor (KNN) 

 K-Nearest Neighbour is one of the simplest Machine Learning algorithms based on Supervised Learning technique. 

 K-NN algorithm assumes the similarity between the new case/data and available cases and put the new case into the 

category that is most similar to the available categories. 

 K-NN algorithm stores all the available data and classifies a new data point based on the similarity. This means when 

new data appears then it can be easily classified into a well suite category by using K- NN algorithm. 

 K-NN algorithm can be used for Regression as well as for Classification but mostly it is used for the Classification 

problems. 

 K-NN is a non-parametric algorithm, which means it does not make any assumption on underlying data. 

 It is also called a lazy learner algorithm because it does not learn from the training set immediately instead it stores the 

dataset and at the time of classification, it performs an action on the dataset. 

 KNN algorithm at the training phase just stores the dataset and when it gets new data, then it classifies that data into a 

category that is much similar to the new data. 

4.2.1 working can be explained on the basis of the below algorithm: 

 Step-1: Select the number K of the neighbors 

 Step-2: Calculate the Euclidean distance of K number of neighbors 

 Step-3: Take the K nearest neighbors as per the calculated Euclidean distance. 

 Step-4: Among these k neighbors, count the number of the data points in each category. 

 Step-5: Assign the new data points to that category for which the number of the neighbor is maximum. 

 Step-6: Our model is ready. 

X_train,X_test, y_train, y_test = train_test_split(X,y, test_size=0.3)             (4.1) 

rfc = KNeighborsClassifier(n_neighbors=7)  rfc.fit(X_train, y_train)           (4.2) 

Following are the components used for development of Detection of Adulteration in Fruits: 

 

Sl.No Components Specification 

1 Processor Raspberry pi 3b + 

2 Sensor MQ gas Sensor 

3 Board Renesas Board TB-S5D3 

 

Table 1 Hardware Requirement Specification 
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V. RESULTS AND DISCUSSION 
 

 

  
Fig 2 Object Detection 

 

The KNN(K-Nearest Neighbor) Algorithm is trained to detect the adulteration in Fruits, as shown in the above figure the apple has 
been used & being detected, the algorithm has a threshold of 90% and above. 

 

                                 
                                                                                        Fig 3 Complete Setup 

 

The reneses sensor sense the adulteration of the fruit (Apple) and the data is been calculated  and uploaded on to the system as 
shown in the above figure and there is an LCD displayer to display the data. 

 

VI. CONCLUSION 
 

 Thus the paper depicts formalin detection based on machine learning approaches. The manual system fails to detect the 

formaldehyde level accurately. This proposed system is a dynamic and reliable food and formalin detection technique based on 

machine learning approaches. Detection of food contamination using arduino is one of the simple methods which produces result 

by measuring the resistance present in the food. Sensing raw formalin without a predefine model of naturally formed formalin 

result could be misleading. Hence this system traces the artificially added formalin as a preservative binary “1 machine learning 

algorithms i.e, Logistic regression, Support Vector Machine, K-NN Classifier are applied to the experimental dataset to build a 

predictive model. Conductive properties were used to detect the type of foods. The designed system is able to detect 1–50 ppm 

(parts per million) of formalin using VOC HCHO gas sensor combining with Raspberry Pi. This machine learning approach for 

formalin detection detects the formalin concentration in any food item and the consumption could be based on the safety status 
detected on the food items. 
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