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1. INTRODUCTION
Food protection refers to careful handling, preparation, and 
storage of food to protect people from foodborne diseases 
such as bacteria, fungi, bacteria and viruses, cramps of 
the stomach, diarrhea, fever, muscle cramps and more can 
be caused by foodborne disease. We will use available 
technology to detect any interruptions in the food produced, 
which is a rational thought. Hyperspectral imaging has 
been used widely in health and food health evaluations.  
The hyperspectral imaging method acquires spatial and 
spectral knowledge by integrating conventional imaging 
and visual techniques of food and agriculture. Hyperspectral 
images are usually triangular (3-D), with broad spectral 
dimensions and spatial dimensions. A hypothesis has been 
made that hyperspectral imaging can be regarded as one of 
the most successful ways of achieving automated testing, 
contributing to the removal of complete food safety issues. 
The naturally occurring hyperspectral imaging approach 
is ideal for evaluating moving materials because grocery 
products are typically in line with the development and 

production line. Hyperspectral imaging techniques have 
received significant interest from both academic and 
industrial sectors, and have been extensively researched 
and developed over the last 15 years for use in food and 
agricultural applications[1,4]. Hyperspectral imaging-
scanning methods continue to extend the reach of their 
applications, adding new measurement principles and new 
instruments. Globally, food safety is a major concern, and 
many works continue to provide a technique or system for 
minimizing hazardous food products and their development. 
In the food and agricultural fields, there is an urgent 
necessity to create a mobile method to accomplish this 
need. A camera module will be used to reduce such harmful 
production and manufacturing of such food products. This 
camera module will be built in such a way that it will straight 
away give an output that will tell us which part is harmful 
or rotten and is not adequate to consume.

2. LITERATURE REVIEW
Seoung Wug Oh has presented an innovative way for 
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to increase the safety of foodstuffs production. In these situations, hyperspectral imaging has 
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recreating hyperspectral images with multiple everyday use 
digital cameras rather than a hyperspectral camera which 
would be extremely expensive. In order to reconstruct a 
sharp hyperspectral image , captured an image of the same 
subject using 6 different cameras at the same time using a 
common source of light. These images are then compared 
for their variation in spectral sensitivities. Best of those 3 
images are further processed to reduce noise, also compared 
the reconstructed image to ground truth image which was 
captured by a hyperspectral camera. After comparing, the 
error is calculated and corrected and we get an approximate 
copy of a hyperspectral image. This method causes trouble 
when it is performed under fluorescent light. [1]. 

Alberto Signoroni et. al shows applications of 
hyperspectral imaging in different fields of science like 
Image Spectroscopy, Agriculture, Digital Microscopy, 
Tissue Imaging. Using HSI in 3D reconstruction and 
hyperspectral acquisitions have proved to provide more 
reliable and accurate results compared to the traditional 
methods. HSI also processes data from an invisible 
spectrum . In the field of food and agriculture , HSI has 
proved to be useful in inspecting food quality, adulteration, 
disease identification,freshness, etc[2].

Stefano Selci helps in the understanding of the 
expanded use of hyperspectral imaging in detail stated that 
HSI gathers information of each and every pixel where 
every pixel is associated with its own properties. It states 
extensive use of HSI in chemo-physical identification of 
materials , basically to identify unknown natural or synthetic 
chemicals and gases. Useability of HSI can be extended to 
invisible spectrums like infra-red and ultraviolet , therefore 
gases which absorbs these  light like iodine vapor, nitrogen 
dioxide , chlorine can be identified easily, it also explains 
the use of Raman spectrometer to enhance the performance 
by using multichannel detectors which optimizing binary 
compression during post-processing of the image. [3].

Xiaona Li et. al provides a piece of extensive 
information on the recent development of hyperspectral 
imaging applications in food and food products, quality 
inspections, etc. Hyperspectral imaging andspectroscopic 
technology are rapidly gaining tools for food quality and 
safety assessment. In this paper imaging applications are 
discussed in relation to various fields such as, in food 
quality inspection, security issues, chemical gas reactions, 
detection of rare materials. Furthermore, this platform can 
be widened by introducing different spectral profiles.[4].

2.1. System Model
Various java programming IDLEs such as NetBeans and 
eclipse have been used for programming purposes. We have 
also analyzed various wavelength datasets of different food 
products available along with the food images captured 

from the camera module. . The functioning of this camera 
module will depend on the microprocessor and lens attached 
to it. While all wavelength detection and other programming 
modules would be supported by a software driver based on 
Raspberry Pi.

The block layout above consists of one-of-a-kind 
picture processing modes alongside with an exterior digital 
camera module. This digicam module is designed as an 
choice for acquiring photographs of food. There is a last 
block already created with the aid of the blocks for finding 
out the overall performance of the imaging phase. Multi-
channel picture is saved in the digital camera module, 
and transferred to the subsequent section, i.e. multi-image 
processing unit. 

After this processing stage the processed photograph 
will be retained for photo reconstruction, which will be 
substituted for the subsequent stage in thepredominant 
memory. The reconstructed photo has unique wavelengths 
of an appropriate component and the extracted photograph 
is then organized for software-based processing, which 
then offers the last end result to the corresponding device.

In our proposed method, we have captured some 
sample food images (fresh and rotten) and converted them 
into RGB format. We have worked on two food products 
apples and guavas in this process. After the conversion 
step, the converted images were analyzed and the hue of 
these converted images was calculated for obtaining the 
wavelengths of the food samples. For acquiring wavelengths 
of any image we require the hue value of that image 
sample. Accordingly, various hue values were calculated 
and multiple wavelengths were obtained from different 
food samples. After that, we compared these multiple 
wavelengths obtained to find out the average wavelength 
of the food sample. Two varieties of  wavelengths were 
obtained for fresh and rotten food samples. After acquiring 
the average wavelengths of fresh and rotten food samples, 
we compared these wavelengths to find out the difference in 
the fresh and rotten or damaged food products. Accordingly, 
in the case of apples, we found out that all the fresh apples 

Figure 1: Block diagram of the pictureprocessing modules
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had a different range of wavelengths compared to the 
wavelengths of rotten apples. In the case of guavas, we 
found out that all the fresh guavas had a similar range of 
wavelengths whereas, the wavelengths of rotten guavas 
were different.Similarly, using this approach, we will also 
be able to identify defects in different food items.

3. CONCLUSION
This paper summarizes the use and advantages of 
hyperspectral imaging used in food safety and control. 
Hyperspectral imaging is a popular technique that can 
extract both spatial and spectral information from an image 
sample. There are many benefits of hyperspectral imaging 
in the area of food safety and control. The primary benefit 
of this technology is that it obtains an entire spectrum at 
each point of the sample image, which then allows others 
to access the data without prior knowledge of the sample. 
Secondly, this approach provides a full overview of the 
development of new methods and techniques for scanning 
and analyzing product samples in other fields of technology.
The lens used in the camera module provided us with 

distinct images of food items for processing. Furthermore, 
this technology can also be used for plant disease detection 
and plant protection processes.
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