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Abstract 
A truck driver must be aware of the equipage weight so not to drive with overload, traditional 

weighing methods are not always available on site or can be cumbersome to install. This project will 

focus on making the weight information more easily accessible.  

The problem can be divided into three; acquiring the weight, sending the information and present the 

numbers. Through a study of wireless techniques and a comparison of weight acquiring options, a 

handheld device displaying the weight was constructed. The device retrieves the internal weight 

information, acquired through air suspension analysis, supplied via the CAN bus interface. A user 

friendly, robust and cost-effective design that works with multiple brands of trucks was the goal. The 

prototype created met most of these goals and shows that the idea is viable as well as having a market 

in modern society.  
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1 Introduction 
This project is based on a request by a customer of Mobile Integrator (for short MI), they desired a 

simple way to see the load weight of a truck. The customers also expressed a desire for this 

information to be accessible while working externally from the truck. Mobile Integrator have already 

developed a system for this that is statically mounted on the inside of a truck or trailer, but this was 

not an option for the customers as it was not portable. The idea for a prototype was a system in two 

parts, one mounted in the truck that transmitted the information gathered from the truck and one 

wireless part that the user could carry when working outside the truck. 

 

1.1 Problem statement 
Wirelessly acquiring the weight information and displaying it for the user includes many different 

problems. Depending on how the weight data is acquired the accuracy may vary. It may also vary 

between different truck manufacturers depending on how well the system is integrated and calibrated. 

The solution should be compatible with at least one truck model but is preferably compatible with 

most within the same brand, and even more so with models from different brands. To show the weight 

information externally without the need for inconvenient cables, a wireless device is necessary. The 

handheld device will need a power source large enough to sustain all the components necessary in the 

device. The wireless device should also have the range to function all around the truck. Finding the 

right way to read and wirelessly transmit this information is a significant part of this project. 

Since people working with trucks tend to be outside when loading, unloading or performing work 

with their truck the device will have to be somewhat weatherproof. For ease of use, automatic 

authentication between the truck and the device is desired, in addition the interface menu ought to be 

self-explanatory. The solution must also have a reasonable price tag, therefore choices of components 

and production cost is also kept in mind. A mobile application was considered to save hardware costs 

but was dissuaded by MI as they knew from experience that their customers wanted something more 

robust and simpler. 

People working outside of a truck sometimes need to control certain functions of their truck or built 

on extensions. This usually requires the user to physically interact with a panel located on the truck 

which means walking to the truck for each interaction, which could be improved by being able to give 

commands to the truck from a distance. 
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1.2 Purpose and goal 
The purpose is not just to solve the problems stated but to also do it with price, simplicity and 

functionality in mind. The goal of this project will be to deliver a prototype created from research into 

efficient ways to solve the problem at hand, it will be based upon interests from customers, MI and 

the project members own vision of the solution. The final solution will be split into two subsystems 

(see Figure 1), one for collecting and sending information and one for receiving and displaying the 

information to the user. Both subsystems will be provided by this project1. Another goal requested by 

customers is the ability to control the truck wirelessly, the truck can be controlled through the CAN 

bus interface (se section 2.4 CAN bus) but it is not wireless.  

 

Figure 1: expected product structure. 

1.3 Delimitation 
The goal is not to deliver a weight measuring system for legal context, the accuracy of the value 

displayed will only serve as an approximate reference point for the user. 

1.4 Performance specifications 
Setting up specific hardware and software performance specifications was troublesome for this project 

as a part of the project was to find out the best ways on solving the problems stated in 1.1, however, 

some guidelines the project followed are in the table below. 

• Data rate should preferably be matched in speed between CAN bus and wireless transfer. 

• The wireless range should cover the full distance of a truck and trailer (around 20-30m) and a 

little extra distance. 

• Power consumption should be kept as low as possible for handheld device. 

• Easy to navigate menus, as little configurations as possible. 

  

                                                      
1 This was the original intent of the project, however after research a better suited solution was found. Read 

method section for more details. 
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2 Background 
In this section will look into different potential solutions based on the problem statements explained in 

the introduction. Information from this section will serve as the foundation for decisions made in the 

method section.  

 

2.1 Weight acquiring 
Can be done with a few different techniques, one way of doing it is to put the entire truck on a large 

scale also known as a weighbridge. Secondly a sensor can be installed in between the frame and the 

load or within the springs. Finally, the weight can be derived from the air pressure data if the truck 

utilizes air suspension. 

2.1.1 Weighbridge 

Scales of this type is often used by logistics terminals handling bulk goods were the scale can be 

permanently installed. These scales generally consist of several load cells under a plane that the truck 

can be driven on to. Weighbridges are well known according to  (Ahl, 1992), for modern industries 

that deal with goods conveyed by trucks, but they are costly to install and require a large space.  

2.1.2 Intermediate measuring system 

Comprises a wide verity of measuring techniques that is located somewhere beneath the cargo space, 

yet above the wheel axles. The measuring can be done for example by: measuring the compression of 

the suspension as done by (Gagik Kozozian, 1986) with his invention or load cells inserted just under 

the loading compartment as shown in (David C. English, 1973) patent. The load cells can in turn 

utilize different types of measuring techniques such as pneumatic, hydraulic or strain gauges. 

2.1.3 Air pressure data 

Air pressure is often utilized by different systems in a truck, foremost to keep the truck level when 

unevenly loaded. Many manufacturers also derive the weight and weight distribution of the equipage 

to apply differential brake pressure. All this data lies within the CAN-bus which can be accessed 

directly or in some cases via an FMS-gateway (se section 2.4.1 FMS – gateway). CAN bus is 

standardized under a multitude of different standards while FMS is one. With that said it is not 

mandatory for the producers to fulfil the FMS standard or to relay all the information mentioned in the 

standard (Standard, 2012). Deriving weight from air pressure data is by definition an intermediate 

system but utilises the already existing hardware. 

2.2 Wireless communication 
To achieve wireless communication the device will use radio wave technology. Every country has 

laws dictating how the radio wave frequency spectrum is divided, these segments are known as 

frequency bands. The law will also state what each band should be used for. There are many available 

standards created for use in wireless communication and these have a set frequency band they operate 

in, most commonly this is the ISM2 band. In this part of the report the different existing standards for 

communication will be shown based on important factors for this project such as current consumption, 

range, speed and security. Current consumption was desired to be as low as possible to prolong 

battery life, for speed a desired bitrate was 250kbit/s to match the CAN bus, this is to ensure that the 

bitrate won’t be too slow in case most of the CAN information needs to be transferred. The prototype 

should work all around the truck even with a trailer, therefor at least 20m is desired. However, 

because of interference and obstacles the range should be much more than that, at least above 50 

meters. Security is desired in case the function to send commands to the truck is implemented. 

                                                      
2 Industrial, Scientific and Medical. 
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2.2.1 Wi-Fi Direct 

This is a highspeed local area network (LAN) that is used in laptops, phones, smart-TVs and much 

more. There are many different standards used in Wi-Fi Direct, here the commonly used 802.11n 

standard that supports both 2.4Ghz and 5Ghz will be in focus. Wi-Fi Direct works best for in line-of-

sight solutions, the range will highly depend on what kind of antenna is used, the environment and the 

frequency. With a common omnidirectional antenna in line of sight on 2.4Ghz frequency, a range up 

to 100 meters outdoor can be achieved as shown in  (Jin-Shyan Lee, 2007). The transmission speed of 

Wi-Fi with 802.11n can reach up to 600Mbit/s,  (IEEE) explains how these speeds are achieved. 

Looking at current consumption it is hard to put even an approximate number on this because of the 

many variables involved, assuming peer-2-peer communication with one antenna and SISO3 

transmission based on a network interface controller device the current draw is around 0.94 W 

according to (Daniel Halperin, 2010). There is good support for security in Wi-Fi Direct with the 

protocol WPA developed by the Wi-Fi Alliance, the most common is WPA2 but there is also a newer 

improved WPA3 available since January 2018.  

2.2.2 ZigBee 

This wireless personal area network is intended for low power consumption, short range and low data 

transfer rate. The speed and range can vary depending on what frequency is used but operating at the 

common 2.4 Ghz, Zigbee Alliance claim on their  (Zigbee Official website) that the data transfer rate 

is 250 Kbit/s with a range of between 10-100 meters in line-of-sight. Zigbee have good security with 

128-bit symmetric encryption keys. According to the following article  (Lennvall, et al., 2008) Zigbee 

does not support frequency hopping and to assure stable communication a scan is necessary to find a 

channel with low amount of interference, this can be a problem for transportable networks. Looking at 

current consumption Zigbee is a very good option with less than half of the current consumption of 

Wi-Fi as shown in this whitepaper (Drake, et al., 2010) published in 2010. 

2.2.3 ANT/ANT+ 

ANT is a wireless personal area network (WPAN) that supports several different topologies, it is 

mostly intended towards sensors but can serve many different applications. The nodes in a wireless 

ANT network can act as receivers, transmitters or transceiver making it a versatile network. Since this 

is a PAN network the range unless enhanced with amplifiers and directional antennas is relatively 

low, the developers of ANT specify the range in their  (Garmin Canada Inc.) at up to 30 meters in line 

of sight. The transmission rate is at the lower end as well, working at around 20 – 60 Kbit/s depending 

on the chip used. The low transmission rate and short range give ANT a low current consumption, it’s 

higher then Bluetooth low energy but lower than Zigbee as shown by this publication  (Dementyev, et 

al., 2013). Security is also of importance and ANT features 128 bits AES encryption with an 8-byte 

network key. 
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2.2.4 LoRa with LoRaWAN 

A Low power WAN (LPWAN) designed for small data packets over long distance. LoRa is the 

physical layer used to transmit the data and LoRaWAN is the software protocol used for format of the 

code. The LoRa technology wireless range is up to 48 kilometres in rural areas according to the 

manufacturer of LoRa radio chips (Semtech Official website). The power consumption is very low 

when using the LoRaWAN protocol, however since a bidirectional point-to-point tropology is the end 

goal only LoRaWAN class C protocol, which is the least power efficient of the 3 classes is a viable 

option. It is significantly more energy efficient than all the other wireless standards looked at in this 

project. Transmission speed is what LoRa is lacking, with a data rate of 50 Kbit/s and local laws 

limiting duty cycle to 0.1%, 1% or 10% of transmission depending on which channel used. The 

standards from European Telecommunications Standards Institute  (ETSI European standards, 2012) 

show the following restrictions on duty cycle. 

• g (863.0 – 868.0 MHz): 1% 

• g1 (868.0 – 868.6 MHz): 1% 

• g2 (868.7 – 869.2 MHz): 0.1% 

• g3 (869.4 – 869.65 MHz): 10% 

• g4 (869.7 – 870.0 MHz): 1% 

 Assuming most time is spent on a 1% band with update rate of once per second, the maximum data 

amount would be 500 bits per second. Since communication in both ways is desired and bits is needed 

for header and trailer it ends up being more than possible. This is because LoRa is not intended for 

frequently updated devices. Update time would be dependent on the amount of information needed to 

send. 

2.2.5 Bluetooth 

Bluetooth (BT) is a WPAN network standard for transmitting data over short distances and is well 

used in modern technology. It operates on the 2.4Ghz band like Wi-Fi, ANT and Zigbee but utilizes 

something called frequency-hopping spread spectrum (FHSS) which divides the 2.402 – 2.48Ghz 

band into small 1Mhz bands giving it 79 different channels to work on. This together with adaptive 

frequency-hopping (AFH) which helps avoiding channels that are occupied, makes Bluetooth very 

disturbance proof from other signals on the same frequency. There are different versions of Bluetooth 

available that differ in several aspects such as speed, security and power consumption. Bluetooth 2.x, 

3.x and 4.x are some of the most common ones, BT 4.x introduces different protocols that prioritise 

either speed or power consumption. Some specific numbers can be found in this report  (Scarfone & 

Padgette, 2008) that claims the speed of BT 2.1 to be 1 Mbit/s and 2.1 with EDR4 up to 3 Mbit/s. The 

newest version of BT as of this project is BT 5.1 and according to Bluetooth Special Interest Group 

own specification  (Bluetooth SIG, 2019) BT5.1 offers 2x speed, 4x range and 8x the data of previous 

versions as well as better wireless coexistence with other networks. The downside is that BT 5.1 

technology is significantly more expensive when comparing products from the same manufacturer. 

Range for BT 2.1 is up to 91 meters according to  (Scarfone & Padgette, 2008), the same can be 

expected from BT 3.x with small improvements in 4.x.  

Power consumption in Bluetooth is complicated as it utilizes received signal strength indication 

(RSSI) to determine the needed signal strength for communication between two devices. This means 

that current consumption will vary depending on the range between devices. Bluetooth 4.1 and 

                                                      
4 Enhanced Data Rate 
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forward also supports Bluetooth Low Energy (BLE) protocol with even lower current draw for 

systems designed to run on coin cell batteries. Security in BT is good (but not impenetrable) in part 

because the frequency hopping makes it hard to listen in on the communication between 2 devices as 

it does around 1600 hops per second based on pseudo random patterns. The security features and 

encryption used will depend on which version of Bluetooth is used and what security mode/level is 

set. 

2.3 Battery technologies for handheld device 
There are many battery varieties on the market differing in both chemical structure and functional 

properties. For ease they will be divided into rechargeable and disposable batteries, both approaches 

could be used with a voltage control unit to avoid jitter and power spikes and even include protection 

against reverse current. If the device has an internal rechargeable battery an extra circuit controlling 

the charging sequence and providing protection against short circuit is needed as well as connection to 

external power.  

 

2.3.1 Primary batteries/Disposable 

These batteries are widely available, comes in different formats and utilizes a variety of 

electrochemical reactions. Alkaline batteries provide a large amount of energy but are unable to 

sustain high currents due to internal resistance. Alkaline is therefore most efficient when used with 

low voltage devices over a long time. Lithium primary batteries is better suited for higher currents, 

especially digital cameras that need high current for a short amount of time according to  (Durbin, 15 

February, 2012) and  (Quinn Horn, 15 February 2012).  (Electrochem Solutions, 2017) explain that 

this advantage also come with an increased risk in safety, if the lithium battery discharge too quickly 

there is risk for overheating and even an explosion. Although no requirement was set to reach certain 

environmental standards, the impact on the environment was taken into consideration. If lithium 

batteries can be considered environmentally friendly is debatable. 

 

2.3.2 Secondary batteries/Rechargeable 

As primaries, there are many versions with different technologies and chemical structures making 

them better at some areas while lacking in others. Some of the most commonly used secondary 

batteries mentioned in the list below. The source for the information in the list is according to  

(Buchmann, 2017).  

Nickel Cadmium (NiCd), is an economical battery with high amounts of recharge cycles as well as 

supporting high discharge. However, it is not an environmentally friendly battery and requires some 

maintenance for long term use. NiCd have the fastest charge time of the rechargeable batteries 

compared here but also have around 20% self-discharge rate/month at room temperature so needs 

recharging after storage. 

Lead Acid, batteries are an economical choice for solutions that don’t put focus on size and weight, it 

does require some maintenance but far less than NiCd. This makes it the preferred choice for the 

automotive industry and large UPS5 systems. Lead Acid batteries are not environmentally friendly 

since the electrolyte and lead contained in the battery can cause damage to the environment. 

 

 

                                                      
5 Uninterruptible power supply 
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Nickel-Metal Hydride (NiMH), is a good choice compared to NiCd since it doesn’t use any toxic 

chemicals while having better energy density. There are some drawbacks however, like it does not 

support as many recharge cycles as NiCd. Slower recharge is required, and a shallow discharge of the 

battery are preferred for optimal performance. 

Lithium Ion (Li-ion), is what a lot of modern cell phones use and is the fastest growing battery 

solution. High energy density, good shelf life and lightweight are some of the benefits. This battery 

requires a protection circuit to be used and can be quite fragile. A good thing about Li-ion is also that 

it requires no maintenance, such as occasionally performing a full discharge or a topping charge. 

Lithium Ion Polymer (Li-ion polymer), like Li-ion but in a smaller size with some drawback in 

recharge cycles and internal resistance. It is also somewhat more expensive than Li-ion. 

 

2.4 CAN bus 
Controlled Area Network (CAN) was develop by Bosch in 1983 and later became an ISO standard for 

road vehicles and other appliances where the demand for speed and robustness is high. The network 

tropology of a CAN network is flat with all the nodes connected parallel to each other via two cables. 

Since the nodes do not have a master, they use CSMA/CR6 to avoid packet collision and there for 

need a microcontroller, in contrast to Local Interconnect Network (LIN) which utilize a master/slave 

structure.  

CAN bus is a widely used industrial standard for communication between the nodes in a vehicle, 

called Electronic Control Units (ECU). The CAN bus can be used for both reading and writing 

information on the vehicle and the information available depends on the specific vehicle as well as the 

standard used. It exists a variety of extended CAN bus standards, the most commonly used for trucks 

and industry vehicles is according to  (CSS Electronics, 2019) called the J1939 and is based on CAN 

2.0B specification. CAN bus works by broadcasting messages on the bus continuously, these 

messages are composed by a 29-bit identifier and a 64-bit data field. Inside the identifier is an 18-bit 

Parameter Group Number (PGN) that is used for identifying the message and its data. The data field 

will contain Suspect Parameter Number (SPN) that represents a specific parameter in the PGN. Not 

all information can be accessed through the broadcasted messages on the CAN bus, some must be 

requested from the ECUs. This is done by sending a CAN message with a dedicated PGN number 

called “Request for Address Claimed Message” and that number is 59904. It should contain 

information regarding node address, data length, data (what PGN is requested) and priority. An 

example of how to get the weight of the truck from the bus would be to read the SPNs in the PGN 

65,258 called vehicle weight, the SPNs will contain the weight for a specific axle in the truck. 

 

2.4.1 FMS – gateway 

Fleet Management system or FMS is a standard originally designed by seven major truck 

manufacturers (Daimler, MAN Truck & Bus, Scania, DAF Trucks, CNH IVECO, Volvo Trucks and 

Renault Trucks) with the goal to let third parties access vehicle data. Without risk of interfering with 

vital functions as engine and brakes according to  (FMS official website). This is accomplished with a 

separate interface that follows the FMS standard to the underlying CAN-bus of the makers choice, 

where information can be retrieved but not written. 

 

                                                      
6 Carrier Sense Multiple Access/Collision Resolution 
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2.5 Existing solutions 
After our own research and questioning truck retailers’ similar solutions were found. For example, 

Volvo and Mercedes Benz both have a product, but it is tied to their brand. Third party solutions such 

as those from  (Truckweight) and  (Weigh, Inc) rely on extra onboard sensors. Truckweight have a 

wireless solution for reading the weight. The sensors for the Truckweight system is either a pneumatic 

sensors connected to the air suspensions or a strain gauges for mechanical suspensions. Weigh Inc 

provides a similar solution, but it is not wireless. In conclusion there are similar products available 

however our product intends to be compatible with a wider range of truck brands and will attempt to 

be a cheaper alternative with as little installation required as possible. MI have already developed a 

product for displaying the weight of the truck via the CAN bus, however their product is hardwired to 

the interior of the truck and cannot be used outside. 
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3 Phase one 
The project was divided in to two phases, both consisting of method and result. The first phase 

contains a comparison between different implementation techniques and a customer survey. The 

second compares hardware, different software implementations and presents theoretical performance 

as well as the result. 

3.1 Method 
Will compare different solutions and will lay the foundation to later decisions. 

3.1.1 Customer survey 

Three Swedish companies that dealt with semitrucks were asked a collection of questions. Mainly 

focused on what they were doing, what brand of trucks they worked with and the weights they were 

interested in. They were also encouraged to provide alternative functions or specifications they would 

like to see in the product. Two out of the three companies answered, and both responses were positive 

to the idea and had additional suggestions. The first company dealt with transport of woodchips and 

worked mainly with Volvo and Scania trucks. Table 1 shows a summary of their response. 

Table 1: Response from customer 1 in the survey. 

Customer 1 (Woodchip transport) 

Interesting weights Other functions 

Frontload axel Control Power take-off (PTO) 

Bogie weights Turn on/off backlights 

Total weight (truck and load) Adjust air suspension 

Individual axels Manual weight calibration 

 

The second company is a supplier of new or reconstructed trucks and trailers. They work mainly with 

Scania, Volvo and some Mercedes Benz. They said that both Volvo and Mercedes Benz have a 

similar solution to what this project aims to make but noted that a simple brand independent version is 

needed on the market. Table 2 shows the summary of their response. 

Table 2: Response from customer 2 in the survey. 

Customer 2 (Trailer and truck supplier) 

Interesting weights Other functions 

Truck: Frontload axel Truck info/function call 

Truck: Bogie weight rear Motor on/off 

Trailer: Bogie weight front and rear Activate PTO 

Individual axels Control of trailer specific functions 

 

Both the response and the interest shown by the companies was encouraging and they were open to 

further questions and dialogs in the future. The responses received will be considered when looking at 

the possibilities for the prototype. 
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3.1.2  Comparison of measurement techniques 

Three different solutions were considered, a weighbridge, an intermediate measuring system and 

weight derived from air pressure (described under Weight acquiring). The weighbridge option was 

excluded in an early stage since portability becomes an issue. The remaining options are both installed 

on the truck with the issue that part of the truck will be stationed below the instrument, thus will not 

be accounted for. This can be complimented if the missing weight is known, in the case of weight 

retrieved from the CAN bus this is already done by the manufacturer. The CAN-bus interface can 

supply total weight of the equipage, the weight of the load and the individual axel pressure. With the 

drawback that the vehicle must follow a CAN standard the product supports and be equipped with air 

suspension. This may exclude several potential customers and the accuracy of the measuring will be 

dependent on parts already installed. Whereas installing separate gauges will let us control the 

accuracy and the product will be functional for trucks without air suspension. However, this poses 

structural challenges and extra installation costs. Were as the connection for the CAN bus interface 

already exist. 

Table 3: presenting our estimated values for listed features were 5 is high and one is low. 

Summary 

Type Portable Compatible Installation Cost (1-5) Maintenance 

cost (1-5) 

Accuracy 

(1-5) 

Weighbridge No All Moderate 5 3 5 

Installed 

sensor 

Yes Most Moderate to 

hard 

4 2 4 

CAN data Yes Some Easy 2 1* 1-4** 

 

*Truck air suspension should always be well maintained even without the product installed. 

** Is dependent on calibration of already installed sensors. 
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3.1.3 Wireless communication options 

When wireless technology was chosen, the project goals were kept in mind. A medium data rate, at 

least 250 Kbit/s is desired. Range was the second most important factor, since the prototype should 

work around the whole truck with trailer something like 25 meters is necessary. The signal will be 

subject to a lot of attenuation so a range a lot higher than 25 meters should be aimed for. Encryption 

and security have importance as well, the sent data is not sensitive but the ability to write data to the 

truck needs to be secure. Battery usage was compared, and low power consumption is advantageous 

for long battery life, however it was not a major deciding factor for the wireless technology. The 

following table sums up our conclusions on benefits and drawbacks for the different options. 

Table 4: Comparison table for the different wireless standards. 

Type P2P7 Data rate (max) Range Power use Security 

Wi-Fi Yes 600 Mbit/s 100 m Medium/high Very good 

Zigbee Yes 250 Kbit/s 100 m low Good 

ANT Yes 60Kbit/s 30 m Very low Good 

LoRa Yes* 500 bit/s** 3 km Extremely low Good 

Bluetooth (2.1 

+EDR) 
Yes 3 Mbit/s 91 m Low/medium 

Good/Very 

good 
 

* Not the intended use but can be set up this way. 

** Calculated estimate. 

LoRa and ANT would have been great solutions for this project considering their low power 

consumption. LoRa that also supports a great range unfortunately fell off because of the very low 

transmission rate caused by the legal limit on duty cycle for LoRa’s frequency band. ANT simply 

lacks the range needed for this application. Zigbee have the downside of not being suitable for moving 

nodes in a network, otherwise this solution would have worked well. Bluetooth and Wi-Fi direct both 

suits this project well. 

3.2 Result 
Our investigation concerning weight measuring lead to two plausible solutions. The final choice 

between installing separate sensors or using CAN bus data, was made with ease of installation and 

cost in mind, which resulted in CAN bus data. 

Regarding wireless communication the last two alternatives were Wi-Fi and Bluetooth. The first being 

faster at the price of higher current consumption, since the three megabits per second provided by 

Bluetooth is more than adequate this was not considered a great advantage. Add to that the adaptive 

transmission power deployed by Bluetooth, increasing the power efficiency even more. One last 

advantage Bluetooth holds over Wi-Fi is its frequency hopping mechanics, providing greater 

interference resistance. This made us choose Bluetooth. 

  

                                                      
7 Peer to peer. Meaning direct connection between devices. 
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4 Phase two 
Phase two continues from phase one and expands on the project based on the results achieved. In this 

phase hardware for the prototype was selected, assembled and tested. Phase two also contains battery 

performance and wireless range theory. 

 

4.1 Method 
This method section contains hardware choice, hardware assembly, software implementation and 

some theoretical calculations. 

4.1.1 Choice of prototype hardware 

With choice of wireless technique and weight acquiring set, components for a prototype was chosen. 

These choices were made by consultation from MI and our own research, however all components 

can be subject to change for a possible final product. 

• Arduino Uno Rev 3 SMD 

This is the central platform through which the other components will communicate. Arduino Uno 

uses the processor ATmega328p which have enough computational power for our project. 

Arduino products are also widely used for project such as these and provide a lot of beneficial 

support software such as libraries and practical examples. 

• RN41XV-DS 

A low power 802.15.4 standard RF transceiver for Bluetooth 2.1 and earlier. This is a class 1 

module, meaning it have a typical range of 100m though that depends on a lot of factors. This is a 

relatively cheap and easy to use component for Bluetooth communication.  

• 1480 - 2.2" TFT LCD Colour Display – Adafruit 

A small display with Serial Peripheral Interface (SPI) communication. It is a 320x240 colour 

pixels display that can display full 18-bit colour. It was quite small for our intended use but served 

as a good prototype. 

• AC3533 – Membrane keyboard – Apem 

A simple four button membrane keyboard for navigation on the display, membrane keyboard was 

chosen because of its weather proof qualities. 

• CR3130 – CAN bus to Wi-Fi/Bluetooth 

When the decision to go with Bluetooth was made, the company in collaborated suggested a 

product from IFM electronics that they have worked with in the past. It’s a device for reading the 

CAN bus on a car or truck and then transmitting it via Wi-Fi or Bluetooth. Programmable to fit 

our need, it supports filtering of the CAN bus which was something of interest. The original intent 

was to make this part inhouse but after the introduction of this product and thinking on the 

pressed time plan it made sense to not invent the wheel again. Especially since the price and 

specifications fits our expectations. This product will cover all the functions of subsystem 1. 
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4.1.2 Choice of power supply 

With components decided upon, calculations were made to determine what battery would be adequate 

for supporting all parts in the handheld device. For simplicity and removing the need for extra 

circuitry and cables, disposable batteries where chosen as a preference. Lithium primary batteries was 

chosen since alkaline suffers from a slow decline in voltage towards the end of the battery’s lifetime 

which can cause problems. So theoretical performance for disposable batteries was looked at to know 

what performance to expected in the prototype. 

4.1.3 Theoretical battery performance 

The power consumption of the handheld device impacts the battery lifetime and the required battery 

size, Table 5 shows information from hardware datasheets. 

Table 5: estimated power consumption, data is peak values from the datasheet. 

Typical values from datasheet 

Device Active                               (mA) Sleep                                (mA) 

Arduino 44.5 32 

Bluetooth module 35 (Receiving) < 10 

LCD display 110 0.1 

Total 189,5 32.1~42.1 
 

The handheld device needs 5 Vdc to operate so four AAA batteries would be well suited. Assuming 

an average quality with 1.1 Ampere hours of charge our device would last 23 hours in continuous 

active mode and around 104 hours in sleep mode. 
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4.1.4 Wireless range calculations 

To establish the best possible wireless connection and getting information about how to set up the 

antennas, some calculations were made. The information used was acquired from the data sheets 

found online or acquired from manufacturers directly, information for the CR3130 is somewhat 

lacking. Theoretical range was calculated with a link budget where signal losses and gains between 

two nodes is examined. In Figure 2: A graph visually showing a link budget. Figure 2 the link budget 

is shown to visualize how the signal is altered as it travels between the two nodes Ptx and Prx. 

 

Figure 2: A graph visually showing a link budget. 

 

The first part up until point 1 marked in blue, is all within the CR3130. The only information found in 

the CR3130 datasheet is that the total output power, meaning the power at point 1 is 14 dBm (25 

mW). The next part of the budget is then the pathloss, to get a good approximation different pathloss 

models can be chosen.  

What model to use is decided by something known as the critical range, above the critical range the 

power density per unit area decrease with fourth power of the distance due to interference, as shown 

in (Campbell Scientific). Below the critical range interference will alternate more evenly between 

constructive and destructive behaviour making it less important therefor, free space pathloss formula 

is well suited.  

𝐷𝑐 =
4 ∗ 𝜋 ∗ 𝐻𝑡𝑥 ∗ 𝐻𝑟𝑥

𝜆
 

Equation 1: Formula for Critical range (Dc: Critical Range, Htx: Height transceiver, Hrx: Height receiver, 𝜆: wavelength). 

The critical range for our project assuming the handheld device is held at 1.5 meters and the 

transceiver in the truck is at 1.8 meters height is at 277.19 meters. This means that the free space 

pathloss formula would give the best model. 

𝐿𝑝𝑎𝑡ℎ = 𝐹𝑆𝑃𝐿 = 20 ∗ log(𝑑) + 20 ∗ log(𝑓) − 27.55 

Equation 2: Formula for free space pathloss. (d is distance in meters and f is frequency in MHz. 
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Frequency is known, d is left unknown to calculate the range with the setup. To find a good expected 

gain on the receiver antenna the rotation of the antenna needs to be known, by analysing the radiation 

pattern measurements from the datasheet the best placement was found to be flat towards the ground. 

That positioning gives an average of 3.1 dBi. Receiver loss (Lrx) can be assumed to be 10dB meaning 

90% of the signal goes from receiving antenna to the Bluetooth chip. This value is assumed because 

simulating a better value is hard with the limited information available. The received power sensitivity 

(Prx) is -80 dBm at 0.1% BER8 according to the datasheet. Using these numbers in the formula for the 

link budget an expected range of 220 meters is found. This number is only realistic in a line of sight 

situation with no disturbance or deconstructive bouncing signals and since one of the transceivers will 

be located inside of the truck cabin a lot of attenuation will occur because of obstructing materials.  

 

4.1.5 Assembly of hardware  

Communication between the Arduino control card and the display is done with SPI9 and to the 

Bluetooth chip with UART10. The buttons are monitored through analog pins with attached interrupts. 

SPI and UART serial communication can be done with software or through dedicated pins on the 

ATmega328p processor. The dedicated hardware pins are both faster and provides an external buffer 

from the main CPU. To make sure that the RN41 would work consistently it was important that all 

pins on the board was connected to ground or high, if the pins not used was left floating errors could 

occur when testing the communication. The button pad was connected with 5 Vdc and to the analog 

pins on the Arduino. 

 

4.1.6 Programming Bluetooth transceivers 

Both Bluetooth transceivers needed to be programmed before use. The CR3130 module that will be 

located inside the truck cabin and pass the messages from the CAN bus system to Bluetooth messages 

was programmed with the manufacturers program IFM maintenance tool. With that tool Bluetooth 

parameters for automatic connection as well as filters for what CAN bus messages to send could be 

configured. The filter used for the prototype was made so only PGNs regarding the axle and wheel 

pressure from the CAN bus was read. Documents for the J1939 standard is required to fully utilize the 

functions of the trucks electronic system. Neither the school nor MI had purchased this standard, so it 

could not be used for this project. Therefor the prototype will be connected through an FMS gateway 

which offers an open standard but with a lot of limitations. 

The second Bluetooth module RN41 in this project that’s located in the handheld device and needs to 

be programmed with ASCII commands trough serial communication, either through UART or 

Bluetooth. On start-up of the handheld device the code is written so that RN41 first enters command 

mode, here settings are applied to ensure proper functionality. These settings are the Bluetooth 

friendly name, pin code, pairing mode and the Bluetooth address of the CR3130. Pairing mode 

ensures that the two devices auto connects with each other without the users help. 

  

                                                      
8 Bit Error Rate 
9 Serial Peripheral Interface. 
10 Universal Asynchronous Receiver/Transmitter. 
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4.1.7 Software implementation 

Programming was done on the Arduino with the Arduino IDE because it is significantly easier than 

using another IDE software for uploading code to the Arduino. The IDE uses a language similar to C 

and C++ and was written in Java, C and C++, it is not as fast as regular C or C++ but is sufficient for 

this project as the processor speed is more than enough. The code for the serial communication for the 

Bluetooth device (RN41) was written first to ensure that it was functional. This was done by setting 

up a function for storing bytes that was transmitted to the Arduino on the serial port. Serial.available() 

is a built-in function in Arduino for detecting when a value is stored in the hardware serial buffer. It 

could then be read and stored in an array in the program as a full CAN bus FMS message. Since the 

Arduino is a lot faster than the serial communication the bytes could be read as they came in and be 

added one by one to the array.  

Next thing was to set up the screen, to save a lot of time the manufacturers library named “Adafruit 

GFX library” was used and it was simple and efficient. A function for getting the weight values from 

the CAN bus message stored in the array was created that also double checked that the message was 

correct. Weight values could not simply be printed on the screen for the user, some background 

information was required. To get the correct measurements for the user, information regarding what 

type of truck and trailer its connected to was needed. This was done by creating a class for a truck 

profile that contained the trucks set-up. A menu for navigation was also made, it was very important 

that the code didn’t freeze waiting for the user inputs since the serial communication needs to happen 

often enough to not miss information. The menu was created in such a way that the code ran 

continuously and skipped everything regarding the menu unless a key for menu navigation was 

pressed. The menu itself was made with switch-cases and a lot of Boolean flags essentially making it 

a sort of state machine. 

 

4.1.8 CAN traffic simulation 

Simulation was made with a CAN bus to USB adapter from PEAK systems, the adapter was delivered 

with the PCAN-View software that let the user display, record and transmit CAN messages. MI 

provided three files with previously recorded CAN traffic from one Volvo truck and two Scania 

trucks, one with a trailer and one without. The python library Python-Can was used to record the 

communication via the PEAK adapter and was also recommended for replay. 

4.1.9 Range tests 

To extend on the calculations made in 4.1.4 some physical tests was made. A truck cabin was not 

available for the tests, so a car was used instead. The difference should mostly come from the fact that 

a truck cabin is significantly higher up which benefits the signal strength a little. The handheld device 

was moved away in a straight line from the car and when bit errors occurred, or the connection 

dropped entirely the distance/error size was noted. The test was carried out with the transmitter in 

three different location inside the car, these were in the trunk, open line of sight and behind the motor. 

4.1.10 Current consumption test 

The test was carried out with two different setups, for the short range both the devices were sitting on 

the desk within circa 20 cm from each other. For the long range they were placed in a corridor circa 

20 m from each other with obstacles in the way. The current was measured on the handheld device in 

active mode since sleep mode was not implemented yet. 
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4.2 Result 
4.2.1 Software 

All the code for the project is located on the Arduino, here a 

text menu was constructed where menu options are chosen 

with directional arrows together with a confirm button and a 

“go back” button. This was done because of limitation to 4 

buttons on the prototype and the user have multiple choices. 

The menu is built so that on start up the user will first see the 

main menu, see Figure 3. Before weights can be shown for the 

truck the user needs to create a profile for the truck they want 

to extract information from. The information needed is how 

many axles are on the truck and how they are distributed, that 

information is vital to be able to give a correct total weight as 

well as bogie weights. Not all trucks have air suspension on 

the front axle and that causes problems for counting the total 

weight, a mathematical model can be used to give a better 

estimated value in these cases but is not a part of this 

prototype. 

When a profile is chosen or created the user is sent to a 

submenu, see Figure 4. Here the user has control over how the 

weights are shown, for example an offset can be added or an 

option to tare the weight. Option one provides the screen in 

Figure 5 this is where the user will hopefully spend most of the 

time in. The update rate of the values is limited to how often 

they are transmitted on the CAN bus, for vehicle weight this is 

once per second. 

      

 

4.2.2 CAN simulation results 

The files provided for the simulation did not follow the FMS standard and was of limited use, the 

software was temporarily modified to follow the new standard and all the parts proved able to uphold 

the data transmission. The test for FMS compatibility was carried out with manually written messages 

sent at a lower rate, also with successful result. 

  

Figure 3: Start menu for handheld device. 

Figure 4: Submenu for handheld device. 

Figure 5:  Menu option 1, 

weight screen without values. 
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4.2.3 Range results 

Three tests were carried out with the transmitter in different places in the car. The test was carried out 

in an urban environment with people walking in the area and occasionally traffic. Behind the engine 

refers to the transmitter sitting at floor level in the car below the steering wheel with the car 

positioned so the signals must travel through the engine of the car. 

Table 6: Results of the range tests. 

 In line of sight In the trunk Behind the engine 

Stable connection 100 m 40 m 20 m 

First package loss 120 m 50 m 25 m 

Connection lost 140 m 60 m 30 m 

Max 150 m 75 m 50 m 
 

All data packages that arrived where free of bit errors. At the max range connection was highly 

unstable and when connection was lost it could take a long time before it was re-established.  

4.2.4 Current consumption results 

The consumption results are listed in table 7, the result for close range is almost half of the calculated 

estimate at 202 mA when sniffing and even less for idle connection. The long range draws a little 

more but still not close to the estimate. With a current draw of average 80 mA a battery pack with 4.4 

A would last 55 hours. 

Table 7: Result from current consumption test. 

 short range                        (mA) Long range                       (mA) 

Sniffing (peak) 118 118 

Connected 75 75 

Receiving (peak) 80 89 

Receiving (min) 78 81 
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4.2.5 Picture of prototype 

Figure 6 shows the prototype with everything connected on a breadboard and powered on. No data is 

being sent or transmitted in this picture. 

 

Figure 6: Working prototype. 
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5 Discussion 
The results achieved is in line with the problem statement, the fundamental functions where proven 

viable and finished. The project proved to be more challenging than expected and should have been 

narrowed at start. There was no access to an actual truck but the prototype work with the simulations 

made. 

 

5.1 Wireless range 
The results from the range test was surprisingly good compared to our expectations even though it is 

poor compared to the theoretical range, but keep in mind that it was calculated with free space 

pathloss. It also clearly showed the problem with having a transceiver inside the vehicle. The car’s 

engine severely reduced the signal range. The compartment where the transmitter is to be installed is 

in most models located behind the glove compartment. This way the added height would contribute to 

a longer range and the interference from engine stationed below the cabin (in a euro type truck) would 

be limited. The Trailer would also further reduce the range in some directions depending on the type 

of trailer and what it is loaded with. From the range test the conclusion that an external antenna for the 

truck is the optimal solution can be made. This increases the installation cost but is a necessary cost to 

be able to utilize the product all around the truck at the desired range. 

5.2 Comparison of costs 
Making a cost-efficient solution was a goal of this project, therefore a comparison was made between 

different options. The price written on Table 8 is from the perspective of a buyer from the private 

sector and many costs are estimated and could be improved with research into components. A 

company would pay less than these figures as prices vary for private and company orders, a company 

could also order a large quantity and pay even less. 

Table 8: Estimated prices for different options in producing a product with the functionalities in this project. 

Our prototype 
Manufacturing with similar 

hardware: 

CR3130: 2 846 kr CR3130: 2 846 kr 

Arduino: 214 kr Processor, crystal and fuses: 

80kr 

Keypad: 139 kr Keypad: 139 kr 

Display: 223 kr Display: 114 kr 

Bluetooth module: 285 kr Bluetooth module: 149 kr 

Miscellaneous: 80kr Miscellaneous: 140kr 

- Manufacturing pcb cost: 15 kr 

Assembly cost: unknown Assembly cost: unknown 

Total: 3787 kr Total:3483 

  

A large part of the cost is because of the device CR3130, if that side was custom made as well for this 

project the price could be even lower. Comparing these prices to an existing solution that gives the 

weight wirelessly through installed sensors, the project has succeeded at making a cost-efficient 

product. The compared solution had an installation cost of 14 223 kr, a difference of over 10 000 kr. 
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5.3 Compatibility and CAN simulation 
A goal of this project was to create a device that worked for most of the common brands of trucks, 

this proved to be a challenge. Manufacturers have several layers of CAN divided into how much they 

affect the trucks driving capabilities, all but one of the layers are different for each manufacturer. The 

FMS standard is the exception where many manufacturers have agreed to have a common standard. 

The FMS bus is very limited but could provide the basic functionality for this project and the software 

have been modelled for this standard. No simulation data for the FMS standard was obtained nether 

was access to a real truck, the product functionalities could therefore not be confirmed in a real-life 

scenario. The data provided was recorded from the CAN interface for truck addons, this interface 

differs between manufacturers and would require efforts outside of the scope of this project to use. 

One problem was found when analysing the recorded data, the trailer often gives a single value for the 

whole trailer and not per axle. This made a lot of our software work redundant and limits the 

flexibility in weight values given to the user of the product. In conclusion more work is needed to 

achieve a brand independent product. 

 

5.4 Possible causes for weight inaccuracy 
The prototype only introduces one possibility for errors in the system and that is when the information 

is transferred from the truck wirelessly to the handheld device. Bluetooth 2.1 covers this by using 

acknowledgement that makes sure the data packet arrives correctly. This could be further prevented 

by utilizing the CRC11 that CR3130 module adds to the data packet on transmission. 

 An Investigation on possible causes for inaccuracy in air suspension systems was made to determine 

if any countermeasures was needed. 

 

5.4.1 Environmental errors 

Air under pressure is subject to changes when several physical events such as rise in temperature, 

decrease in volume and etcetera occurs. The relation between volume, pressure and temperature can 

be described by the ideal gas law. 

𝑃𝑉 = 𝑛𝑅𝑇 

Equation 3:The ideal gas law, P: pressure, V: volume, n: amount of gas in mol, R: ideal gas constant, T: absolute 

temperature. 

The pressure can also be affected by the relative humidity when the air is compressed, if the relative 

humidity rises above one hundred percent also called the dewpoint, water vapour will start to 

condense causing the pressure to drop. The dewpoint will move if the temperature or pressure is 

altered. Since the air pressure system is designed to keep a steady pressure set either by the truck 

driver or the ECU in the truck, the possible environmental errors are quickly compensated for and 

does not introduce errors to the weight value unless the system is faulty in some way. 

  

                                                      
11 Cyclic redundancy check 
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5.4.2 Mechanical errors 

When calculating the weight from the suspension pressure the mechanical properties of the 

suspension must be considered. Figure 3 is a basic version to showcase the fundamental reasoning 

with possible dampers removed. Other systems exist for example one with air bellows on either side 

of the hinge and a more elaborate linkage mechanism, see (P. KARIMI ESKANDARY, 2016). 

 

Figure 7: generalization of air suspension. 

From the figure above, it is clear that the force over the air bellow is not equal to the force from the 

truck bed since it rests on both the hinge and the air bellow. If the lengths L1/L2, the angle A and the 

force over the air bellow is known, the force imposed on the axel can be derived from the torque 

equation below, with the pivot point in the hinge for a static situation. 

𝐹1 × 𝐿1 − 𝐹2 × 𝐿2 = 0 

Equation 4: Equilibrium of torque. 

Since it is pressure and not force that is monitored a simple conversion must be made (see equation 5), 

for this however the area of the air bellow must be known. This could be a problem since the bellow is 

often made from a rubber coated weave, if the bellow would expand the area would no longer be 

constant and introduce an error. To rectify this a specific area for every pressure value would be 

needed. 

𝐹 = 𝑃𝑖 ∗ 𝐴𝑖 

Equation 5: Conversion between SI-units. (F-force, P-pressure, A-area) 

The angle A determines the height of the vehicle and can either be regulated to stay constant or follow 

the drivers demands. All the measurements are made by the manufacturer’s sensors and then 

processed and presented as a weight value through the FMS gateway. The margin of error up to this 

point is in the hands of the manufacturers and service technicians. The brakes in a truck use the 

information from the air pressure to brake effectively, that means that the system should be kept well 

calibrated. 
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5.5 Possibilities 
Here possibilities with the equipment and knowledge acquired during this project is discussed even 

though it did not make it into the prototype. For example, with the data collected the centre off mass 

could be calculated, the following sections discuss how and what challenges this pose. 

5.5.1 Centre of mass 

A possible feature would be to calculate the centre of mass, this can be made if all the axles are 

divided left to right and monitored separately. The physical placement of the force measurements 

relative to a reference point must also be known. If the forces imposed on the individual springs are 

considered subcentres of mass, the coordinates for the absolute centre can be calculated with the 

following formulas. 

𝑋 =
𝑚1𝑥1 +𝑚2𝑥2+. . . +𝑚𝑖𝑥𝑖

𝑚1 +𝑚2+. . . +𝑚𝑖
 

𝑌 =
𝑚1𝑦1 +𝑚2𝑦2+. . . +𝑚𝑖𝑦𝑖

𝑚1 +𝑚2+. . . +𝑚𝑖
 

Equation 6: Coordinate calculations. (m-mass) 

With the adequate computer power, a heatmap could be generated to help illustrate the result. The 

graph (figure 4) was calculated with values from table 6. The heatmap will always show an even 

weight distribution which is not necessarily the case. Nevertheless this is how the weight is perceived 

by the suspension. 

Table 9: Fictional values for demonstration. 

Description X                           (m) Y                           (m) Weight                (Kg) 

Front left 0.25 13 550 

Front right 2.25 13 200 

Second left 0.25 11 525 

Second right 2.25 11 150 

Third left 0.25 3 425 

Third right 2.25 3 70 

Rear left 0.25 1 400 

Rear right 2.25 1 60 
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Figure 8: Visual illustration of weight distribution, seen from above. 

For these calculations the truck is assumed to be on level ground so not to introduce an error. This 

could be neglected if the truck is equipped with self-levelling suspension that would counteract 

uneven ground to some extent. Or the tilt could be measured and accounted for with a translation, the 

z-coordinate would be needed for this though. 

If the weight below the suspension is not considered by the manufacturer this must be done 

afterwards. The centre of mass for an empty truck can be found in the truck manufacturer’s data sheet, 

this however includes the mass above the springs (when unloaded) and if it were to be added to the 

result in figure 4 this mass would be accounted for twice. To remedy this one could first calculate the 

centre of mass as shown above (with the load), then subtract the centre for everything above the 

springs (excluding the load). This value would have to be computed beforehand with the truck empty. 

To finally account for it when adding the data sheet centre for the truck. This however introduces 

several possible origins of error, for example if the truck were to be equipped with any heavy 

aftermarket equipment that is not included in the data sheet centre but still a part of the “empty truck” 

value. In practice this would be a moderate problem since all the mass not considered by figure 4 is 

situated below the suspension and therefore low on the vehicle in general. It is also fairly symmetrical 

and would therefore not contribute but counteract the forces trying to topple the vehicle over. 
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5.5.2 Z-coordinate for centre of mass 

The elevation of the mass centre could be of interest at least for a tilting scenario, perhaps for other 

purposes as well. Since the subcentres measured does not contain any z-values it is impossible to 

determine three-dimensional coordinates for the absolute centre. But the centre will be somewhere 

along the line passing through the centre point in figure 4 that is parallel with gravity. If the truck bed 

was tilted the mass centrum would shift as figure 5 suggests. Assuming the load is stationary relative 

to the truck bed. With the angle theta known and the x-position for both B2 and R2 calculated with 

the previous method, the distance between R1 and R2 (the elevation) can be calculated. 

 

Figure 9: Truck bed from behind, horizontal state in blue, tilted state in red. B2 & R2: centre of mass, B1 & R1: projection 

of B2 & R1 on to truck bed. 

The angle for the line passing through R1, R2 relative to the x-axis is 90° minus theta. The 

coordinates for R1 is equal to those of B1 times the rotation matrix for theta. With this information the 

linear equation for the line R1-R2 can be constructed and the y-coordinate for R2 found. Finally, the 

distance between R1 and R2 can be calculated with the Pythagorean theorem.  

For all this to be possible the entire equipage must be able to tilt on demand which is not possible 

through the FMS gateway and there for outside of the scope for this project. The driver would also 

have to wait during the measurement procedure so the inconvenience might overcome the need for the 

data. 

 

5.6 EEE 
This product would have a direct impact on the truck driver’s ability to monitor the weight and could 

be of economic interest provided it is cheap enough, since it would help drivers avoid overweight 

tickets and losing their driver’s license. One could argue that the product also would reduce the 

environmental impact since drivers could drive with maximal cargo load. If they were to drive with 

overload it becomes an ethical issue, when risking both their own and others lives in the traffic. 

Driving with overload also inflicts an unlawful competitiveness in the logistics business if operators 

would go beyond the law.  
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6 Conclusion 
In conclusion the idea is good and there is a market for this product and it have a lot of potential 

functions beyond just reading the weight from the CAN bus. To do this another CAN network than 

FMS needs to be used and would require a study about what standards are in use today. Most 

manufacturers follow the J1939 standard and build upon it or modify it.  

One wish the companies contacted in the survey had, was to remotely control the truck in different 

ways and this was also planned for but did not become a part of the prototype. The reason being the 

lack of access to the J1939 documentation that would be required to properly connect trough the 

physical layer and send commands to the truck as well as compatibility difficulties between 

manufacturers. 

At the beginning of the project a specification of functionalities was made with desired features to 

implement. The time demand for different parts of the project was underestimated and some other 

issues as limited information and poor communication lead to further limitation of the project. This 

list shows the missing parts. 

• Controlling the truck through CAN commands. 

• Creation of custom pcb card. 

• Buying/creating a casing for the components. 

• Various software functionalities like battery saving mode and custom warnings for high 

pressures.  

However, we are happy that the basic function was completed in time and working as expected. The 

following basic functionalities have been completed. 

• Wireless connection with Bluetooth 2.1. 

• Navigation menu for the display. 

• Filtering of the CAN bus. 

• Custom truck profile. 

• Displaying of weight values. 

• Compatibility with FMS standard. 

• Working prototype. 
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7 Appendix 
 

 

Circuit schematic of the working prototype. 
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Customer survey mail (In Swedish). 

Hej, 

Vi kontaktar er för en kort undersökning angående ett examensarbete på Halmstad Högskola. Vi är 

två stycken studenter som tillsammans med företaget Mobile Integrator skall ta fram en ny produkt. 

Eran verksamhet har en koppling till vårat projekt och vi hoppas att ni kan hjälpa oss genom att 

besvara några frågor. Era åsikter uppskattas enorm och kommer vara till grund för hur slut produkten 

blir. 

Tanken är att vi ska ta fram ett billigt och bra system för att läsa av vikten på lastbilar trådlöst via en 

display. Vi vill nu ha lite input från möjliga användare av detta systemet. Bilden nedan visar 

översikten av hur produkten ska fungera. 

 

 Tanken med detta systemet är att lastbilens vikt skall kunna avläsas trådlöst från en handhållen 

display som ska fungera upp till runt 100m ifrån lastbilen. Information som vi grundläggande tänkt 

visa är axelvikt för bak/fram och höger/vänster sida samt total vikt för last. Det finns möjlighet för 

utökning av denna information och vi skulle gärna veta vad ni tycker skulle vara intressant att se på 

displayen. Egentligen allt som finns i CAN bus systemet kan visas. Status för varvtal, lampor, dörrar 

och bromsar är några exempel. Jag bifogar en bild på allt som går att utläsa (FMScombined.png), det 

är dock specifikt för lastbilsmodellen vilka av dom som finns tillgängliga. 

Förutom att läsa information till lastbilen har vi möjlighet att också skriva information till lastbilen 

och på så sätt ändra parametrar. Exempel på detta är öka/sänka varvtal, tända/släcka lampor, stänga av 

motor, öppna/låsa dörrar och tuta. Vi undrar då också om det skulle vara till hjälp om dessa saker 

kunde göras trådlöst från displayen?  

Har även en fråga om er verksamhet som kan underlätta för oss. 

Vilket märke/märken på lastbil samt modell använder ni? Intressant för oss då vi behöver information 

som bland annat vilken CAN standard, antal axlar samt om det är bladfjädring eller luftbälgar. 

Även alla andra tips, förslag på ändringar, frågor eller utökningar av produkt en tas emot med mycket 

tacksamhet! 

Med Vänliga Hälsningar från 

Filip Oresten & Joar Eriksson 
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