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IoT application: industry 4.0
Industry 4.0 is a name for the current trend of automation and data exchange in manufacturing technologies.
It includes cyber-physical systems, the internet of things, cloud computing and cognitive computing.
 
Industry 4.0 creates what has been called “smart factory”.

IoT will help early detection of defects and production failures, therefore enabling their prevention and increasing 
productivity, quality, and agility benefits that have significant competitive value, such as reducing the time to market 
and managing big data analytics.
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IoT application: Big Data Analytics
Big data analytics consists of 6Cs in the integrated Industry 4.0:
•	 Connection (sensors and networks)
•	 Cloud (computing and data on demand)
•	 Cyber (model & memory)
•	 Content/context (meaning and correlation)
•	 Community (sharing & collaboration)
•	 Customization (personalization and value)

In order to provide a useful insight to the factory management, data has to be processed with advanced tools to 
generate meaningful information.

IoT application: objectives
Alma Automotive develops custom based telemetry apparatus for remote control and automation of mechatronic 
systems:
•	 Electronically controlled systems (high accuracy and flexibility) 
•	 Components control and diagnosis
•	 Preventive maintenance 
•	 Preventive supply (monitoring of raw components)
•	 History of systems (input for data analytics)
•	 Optimize energy consumption
•	 What customers will still have to ask for…

Alma Automation
IoT system successfully 
fulfils the industry 4.0 
and Big data analytics 

requirements.

Statistics Assistance Costs Enviroment



Physical properties

GPS

LCD Touchscreen

Wi-Fi

BUS interface

NFC

Actuators

Lights

Digital I/O

Model based
algorithm

GSM

QrCode recognition

Ethernet

SOM (Rasperry PI, iMX6, etc)ARM Cortex-M4



IoT application: project features
•	 Data acquisition and collection (pressures, temperatures, currents, etc)
•	 Real-time data analysis/processing capability
•	 Cloud data publishing and data exchange
•	 Remote control
•	 Remote parameters setting/firmware and software updates
•	 Easily programmable
•	 Customer user interface (dashboard, GUI graphical user interface)
•	 Large amount of analog and digital inputs available
•	 Highly customizable
•	 Maintenance Planning
•	 Power actuations
•	 Scalable software (independent of hardware layout)

Features and capabilities:
•	 Data sending through GSM GPRS, LTE-M1, NB-IOT 
•	 GPS tracking
•	 NFC reader (near field communication)
•	 On-board data collection and manipulation
•	 Available protocols: REST, XCP, TCP/IP, UDP, MQTT, KNX on 

request
•	 Real time clock updated by NTP request
•	 FIFO (first input first output) memory to avoid data loss
•	 Key parameters update by SMS or other communication 

channels
•	 Ethernet and Wi-Fi connections
•	 Linux O.S. or bare metal environment



IoT application: functional block
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Application: smart beverage delivery system 
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Features
•	 Acquiring reference quantities
•	 Data analysis
•	 Send data through GSM
•	 NFC reader for kegs
•	 Remote update of firmware 

and system parameters 

System architecture

Purposes
•	 Data collection for statistics
•	 Beverage quality
•	 Predictive maintenance
•	 Energy usage

Temperature
Pressure

Current
Voltage

GPS
GSM GPRS

Volume delivered
LEDs
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NFC reader
RS485 or RS232
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Alma Automotive s.r.l. 
Via Terracini 2/c - 40131 Bologna - Italy
Tel. +39 051 9923806 / +39 051 0548470 /  Fax +39 051 0544839
info@alma-automotive.it  - www.alma-automotive.it

Originally established as a spin-off of University of 
Bologna, Alma Automotive represents the synergy 
between knowledge acquired in academic research 
activities and years of experience in developing 
applied solutions. The company has now evolved to 
offer both ready-to-use products and engineering 
services supported by bespoke hardware and software 
solutions.
Highly oriented towards new challenges, Alma 
Automotive’s mission is to provide innovative solutions 

and tools to help customers in the development of 
ever more efficient engines and powertrains.
Our partnership with National Instruments and the 
strong relationship we have with top-tier automotive 
companies is testimonial to the high level of skill and 
quality of services offered to our clients.
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