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A while ago we developed a solution for our customer, where PDF documents were automatically processed and imported to a document system. The core of the process is to analyze every page of the document, read codes (bar codes, qr codes) and merge pages together to create a final document, which is then imported to a document system.




In this article I will touch on reading bar codes and it’s challenges. Let’s start with an overview of the core process.




We run the process as Azure Function. The image is consumed by the function and split page by page. Then each page is converted to bitmap image and pre-processed by few image filters to clean up the background and enhance the foreground. Then this processed image is fed to the bar code reading library which spits out bar codes. Finally the document is imported to the document system.




That’s in theory! There are few challenges when reading the bar codes and let’s discuss them below.




PDF quality




In the beginning we need an optimal quality of a scanned document. This can be achieved by selecting appropriate hardware (plus it’s maintenance), PDF quality (like compression, PDF version) and employee education to properly bundle and orient paper documents before the scan. We want to get an optimum quality and PDF size before we start the process to yield the best results. By addressing the above pinpoints, you can achieve that.




Image pre-processing filters




After this, we can focus on the “software” part, which takes care for the PDF processing. Before we can read the bar codes, we need to run image pre-processing filters to prepare them. For that we used a .NET library called  Magick.NET and a combination of image filters from binarization, despeckle, dilate to erode and others.




Our algorithm tries to apply filters in few different ways to extract the bar codes from the problematic document pages. If you are not limited by “instant” response to your customers you can go nuts here and process the image in a “long running process” by applying different resolutions and image filters. It’s better automatically than manually, right?! Of course if scans are really poor and bar codes unreadable, you are left with manual intervention.




Process memory consumption




The image processing is very heavy on computer resources (especially the more pixels you have), so you really need to find an optimal way for your problem. In our case memory consumption is very important because we are running the process as Azure function. And as we know, in case of Azure Functions we are billed based on the “duration of the process” x “memory consumption” x “number of processes”. We addressed this issue by testing and trying different algorithm parameters and at the end we got to 99.5% success rate. After thorough examination, we noticed that the other 0.5% is mostly linked to the hardware issues or improper document handling.




Here are the core libraries we use in the process mentioned:




	Aspose.PDF for .NET – commercial library for reading and manipulating PDF documents.
	 Magick.NET – image pre-processing before reading bar codes.
	ZXing.NET – a library to read bar codes from the pre-processed image.





Leave your comments down below :).

		

	


		
			

		
			
					asposepdfazure functionsbarcodemagick.netzxing


			

		


		
			
						
			
					
	
	


			

			

			
		


	



					
			
								
					About  Miha

					I've always been fascinated by computers. I am happy that I can work in this creative field of software development, where I can solve problems. I am also an avid cyclist :) and I love to learn...a lot!				

			

			
		
					
			
	

		
		
			Related Posts

				All
	By Author
	By Category
	By Tag


		


		
		
				
			
				

				
						
		12th January 2023	
					Authenticate to Azure Storage with Service Principal and RBAC

				

			
		

		
			
				

				
						
		26th August 2021	
					Run Docker for Windows in “mixed” mode by running Windows and Linux containers together

				

			
		

		
			
				

				
						
		2nd March 2021	
					.NET IConfiguration pipeline viewer

				

			
		

		
			
				

				
						
		20th December 2020	
					QAToolKit part 2 – Swagger library

				

			
		

		
			
				

				
						
		5th December 2020	
					NDepend – Use query language to generate dependency reports

				

			
		

		
			
				

				
						
		20th November 2020	
					QA Toolkit part 1

				

			
		

		
			
				

				
						
		12th January 2023	
					Authenticate to Azure Storage with Service Principal and RBAC

				

			
		

		
			
				

				
						
		26th August 2021	
					Run Docker for Windows in “mixed” mode by running Windows and Linux containers together

				

			
		

		
			
				

				
						
		2nd March 2021	
					.NET IConfiguration pipeline viewer

				

			
		

		
			
				

				
						
		20th December 2020	
					QAToolKit part 2 – Swagger library

				

			
		

		
			
				

				
						
		5th December 2020	
					NDepend – Use query language to generate dependency reports

				

			
		

		
			
				

				
						
		20th November 2020	
					QA Toolkit part 1

				

			
		

		


	

			
		

					
			

			
			




		
		

		

		
	



				
					  About Me
			My name is Miha Jakovac and I’ve always been fascinated by computers. I am happy and grateful that I can work in the creative and problem-solving field of software development. I am also an avid cyclist and I love to learn!





		

Latest posts
					
						

						Authenticate to Azure Storage with Service Principal and RBAC
						12th January 2023

					
	
						

						Run Docker for Windows in “mixed” mode by running Windows and Linux containers together
						26th August 2021

					
	
						

						.NET IConfiguration pipeline viewer
						2nd March 2021

					
	
						

						QAToolKit part 2 – Swagger library
						20th December 2020

					
	
						

						NDepend – Use query language to generate dependency reports
						5th December 2020

					


			

Latest projects
					
						
																												
					
	
						
																												
					
	
						
																												
					
	
						
																												
					
	
						
																												
					
	
						
																												
					


			

Social
				
							
								
							
						
	
							
								
							
						
	
							
								
							
						
	
							
								
							
						
	
							
								
							
						




		
Tags
android
asposepdf
authentication
authorization
azure b2c
azure cloud
azure devops
azure functions
azure log service
C#
code analysis
colalboration
communication
Configuration
cron jobs
devops
docker
hyper-v
integration tests
javascript
jwt token
learning
linux containers
load testing
log shipping
Microsoft .NET
ndepend
port exclusion
postman
powershell
qa
qatoolkit
quartz.net
samsung knox manage
sequence diagrams
story
swagger
technical debt
testing
troubleshooting
uml
web api
windows containers
windows service
yml



  

						
		
			

				
					
						Copyright MJC 2016-2022 - All product names, logos, and brands are property of their respective owners.					

				

								
					
							Home
	Portfolio
	Blog
	About me

					

				

							

		

	


				
			
 
		
 
				
		
		This website uses cookies to improve your experience. We'll assume you're ok with this, but you can opt-out if you wish. Cookie settingsACCEPT
Privacy & Cookies Policy

  
	
		  
			
			Close
		  
		  
			
	
		
			
				Privacy Overview
				
					This website uses cookies to improve your experience while you navigate through the website. Out of these cookies, the cookies that are categorized as necessary are stored on your browser as they are essential for the working of basic functionalities of the website. We also use third-party cookies that help us analyze and understand how you use this website. These cookies will be stored in your browser only with your consent. You also have the option to opt-out of these cookies. But opting out of some of these cookies may have an effect on your browsing experience.

				

							

		

		
												
						
							
								Necessary							
															
									
									Necessary
								

								Always Enabled
													

						
							
								
									Necessary cookies are absolutely essential for the website to function properly. This category only includes cookies that ensures basic functionalities and security features of the website. These cookies do not store any personal information.								

							

						

					

																	
						
							
								Non-necessary							
															
									
									Non-necessary
								

													

						
							
								
									Any cookies that may not be particularly necessary for the website to function and is used specifically to collect user personal data via analytics, ads, other embedded contents are termed as non-necessary cookies. It is mandatory to procure user consent prior to running these cookies on your website.								

							

						

					

										

	



		  

		  
			
				
					
						
						
															SAVE & ACCEPT
													

						
					

				

			

		

	

  


































	