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3.2 Optimization (Opt) concept and Its Applications in 
Industry 4.0 Era

• Digital describes electronic technology that generates, stores, and 
processes data. 

• Digital technology means that devices more compact, faster, lighter, 
and more versatile. Huge amounts of information can be stored locally or 
remotely and moved around virtually instantaneously. 

• Optimization as the process of using digital technology to improve 
existing operating processes and/or business models and digital 
transformation as the process of exploiting the latest digital technologies 

• Digital optimization is the process of using digital technology to improve 
existing operating processes and business models.



3.2.1  Optimization concept in Industry 4.0 era

• Traditional prescriptive analytics and decision-making methodologies 
are inadequate to fully capitalize on the unprecedented opportunities 
due to the explosion in big data and the need to make decisions in 
real-time. 

• A real-time data collection leads to the issue of handling and analyzing 
dynamic big data 

• A real-time data  (i.e., from sensors, GPS, camera, or connected 
devices) may keep arriving and changing, and so any optimization must 
be efficient and dynamic. 

• Developing an optimization model with a large amount of real-time data 
is one challenge.

• I4.0 facilitates the vision and execution of intelligent automation and 
enables faster, more flexible, and more efficient processes to reduce 
costs, produce higher- quality goods, and enhance customer service. 



3.2.1  Optimization concept in Industry 4.0 era

Source: 
https://pdfs.semanticscholar.org/72c4/d8b64a9959ea45677ca19
55d3491ef0f1c62.pdf?_ga=2.76056273.536293324.1570544037
-789585656.1570544037

https://pdfs.semanticscholar.org/72c4/d8b64a9959ea45677ca1955d3491ef0f1c62.pdf?_ga=2.76056273.536293324.1570544037-789585656.1570544037


3.2.2 Optimization applications in Industry 4.0

Example 1: Application of Industry 4.0 

technologies in waste collection solutions and 
the optimization

Figure xx. The Waste Collection Cloud and its connections with the cyber-physical waste 
collection system including customers, garbage trucks, waste management sites and customer 
support (Bányai et al., 2019)



3.2.2 Optimization applications in Industry 4.0

• Example 2: Semiconductor fab operations
• They require the integration of hundreds of processing machines, technologies, and diverse material flows with stringent 

requirements for speed, reliability, and efficiency. 

• The sensor observation intervals range from a fraction of a second to minutes. 

• All sensor observations are collected either in a distributed manner, or in a centralized way where the data are processed 
by a centralized manufacturing execution system (MES).

• Real-time dispatchers (RTD) determine the dispatching, routing, and sequencing rules for each wafer, 
vehicle, and machine to maximize the productivity/yield. 

(Source: Xu et al., 2016) (Source: Xu et al., 2016)



3.2.2 Optimization applications in Industry 4.0

Challenges of the traditional ice manufacturing 
industry:
✓ The increasing transportation cost to distribute ice
✓ Excess inventories due to the fluctuation in ice 

demand, in particular with peak demand for ice in 
the warmer seasons

✓ Storage is necessary to ensure that the ice 
manufacturing factory is able to deliver for peak 
demand. It also acts as a buffer against any 
interruption to the ice supply due to variations in 
the production capacity

Objectives:
✓ To reduce transportation cost
✓ To reduce holding cost
✓ To reduce excessive production
✓ Accurate data for market strategy

Salesman

Customer
s

Database for designing the route

Sale data via Mobile application

Identify customer by QR Code

Factory

Proposed Transportation software 
architecture and mobile application

Example 3: Ice transportation and production scheduling
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Database system and mobile application in ice transportation
“Input parameters”

Make QR Code for customer

Customer data
Code, name, route, contact info
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Database system and mobile application in ice transportation
“Parameter controls of the Optimization model”

Running for the optimum route

• Select the route 

• Input parameters
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Route computing

No. of particles  No. of  iterations



Database system and mobile application in ice transportation

Solutions for route optimization and distribution location using actual distance Interfacing with Google map

12

Route info

Display/Interface of the outputs



Database system and mobile application in ice transportation

Mobile Application

Login to the system

Username

Password

Login

13



Database system and mobile application in ice transportation

Mobile Application

Sales
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