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Overview 

The objectives of this project are the design and test of a system called by 

the author RA2VTMD (Remote Access to Vehicle Test Measurement Data) with 

the intention to obtain more quickly the results measured in a vehicle test done by 

any car maker. 

The RA2VTD was designed following three blocks: sensor node, 

destination node and nodes communication. Sensor node has the mission to 

acquire the data measured in a vehicle test, stored it in a data logger and 

generate a file to be sent via wireless to the destination node. Destination node 

has the task to upload the content of this file to the network (Intranet/Internet) 

using a server and a visual application to analyze it or to download it at office. 

Lastly the nodes communication is in charge to transfer this file from sensor node 

to destination node using FTP protocol, and also to assure that all the data is well 

transferred. 

 Finally the system was validated until the acquisition step, due to the 

impossibility to do the complete system validation in IDIADA (Nissan box) test 

tracks for confidential requirements. It’s important to know that IDIADA complex 

has a strictly rules in this aspects, and overcoat in wireless transmission data. To 

validate the system, two real experiments have been studied using two sensors: 

one to measure the temperature of the clutch disk, and other to measure the 

posture of a vehicle. 
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Resum 

Els objectius d’aquest projecte són el disseny i la validació d’un sistema 

anomenat per l’autor RA2VTMD (Remote Access to Vehicle Test Measurement 

Data) amb la intenció d’obtenir més ràpidament els resultats mesurats en proves 

realitzades a vehicles de qualsevol fabricant de cotxes. 

El RA2VTMD ha estat dissenyat seguint tres blocs: node sensor, node destí 

i la comunicació entre nodes. La missió del node sensor és la d’adquirir les dades 

mesurades als assajos de vehicle, emmagatzemar-les en un data logger i generar 

un fitxer per ser enviat via un enllaç sense fils cap al node destí. El node destí té 

la tasca de pujar el contingut d’aquest fitxer a la xarxa (Intranet/Internet) utilitzant 

un servidor i una aplicació visual per analitzar-lo o per descarregar-lo a la oficina. 

Per últim el node de comunicació s’encarrega de transferir el fitxer del node 

sensor, al destí usant el protocol FTP, i també d’assegurar que totes les dades 

han estat ben transmeses. 

 Finalment el sistema ha estat validat fins a l’etapa d’adquisició, degut a la 

impossibilitat de realitzar la completa validació del sistema a les pistes de IDIADA 

per culpa de requeriments de confidencialitat. És important saber que el complex 

de IDIADA té unes estrictes normes en aquests aspectes, sobretot en la 

transmissió de dades via un enllaç sense fils. Per la validació, dos experiments 

reals van ser estudiats usant dos sensors: un per mesurar la temperatura a la 

superfície del disc d’embragatge i l’altre per obtenir les dimensions de la postura 

de vehicle. 
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1. Introduction 

1.1 Preface 

1.1.1 Origin and motivation 

 The idea of this project came up during the author staying in NTCE (Nissan 

Technical Centre) Barcelona, Vehicle Durability Test Department, as student of 

Master Automotive Engineering (UPC Foundation, Nissan and Government of 

Catalonia agreement program). 

The key factors that made propose this project were: 

1. Experience in Test Measurement 

2. Instrumentation knowledge from University studies (Telecommunication 

Engineering) 

3. Possible utilization in NTCE-S (Spain) and NTCE-UK (United kingdom) 

 This project comes from the own experiences of the author. He saw 

possible improvements in Nissan test section related with measurements in vehicle 

tests. The main items of motivation to do this project were: study and develop new 

data measurement equipment for vehicle tests; the possibility to change current 

work style (technicians/engineers) in a few years; and probably this system could 

be the most modern system than exist on NTCE-Spain currently. 

1.1.2 Framework and structure 

 Nissan is one of the most important international cars makers in the world 

manufacturing and selling in different countries. This company has several 

Technical Centers around the world. The two most important in Europe are: NTCE-

UK in Cranfield and NTCE-S in Barcelona city. This project has been developed in 

Nissan Technical Centre Europe (NTCE) in Barcelona. 

IDIADA facilities also are crucial in order to develop this project. IDIADA is 

an automotive technologies company that has some agreements with Nissan in 

order to do some vehicle tests in this complex located in Tarragona. 

 This project involves this introduction to understand the framework of the 

project, to know the objectives and requirements, and to understand the 
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importance of the vehicle tests. After these explanations, the project explains the 

different parts of the system, sensor node, nodes communication and the 

destination node. After also is explained the experimental measurements that the 

author did, the environmental impact, the work risks and some comments about the 

economical side of the project. Finally this content is finished with the conclusions 

and future actions explanation. 

1.2 Objectives 

 The main objective of the project is to develop a new remote access to 

vehicle test measurement data system called by the author as RA2VTMD (Remote 

Access to Vehicle Test Measurement Data). This system combined with 

functions as CAN Bus data, data sensors, GPS positioning, audio/video devices 

can provide very good benefits for Nissan Company in all the regions. 
  

 The main benefits of this project are: 

1) Short term 

- Time saving: to get the information of a vehicle test measurement data 

from any region, instead of the current data information management, which 

is downloaded in data store device (hard disk, CD’s, DVD’s or pen drive 

USB). 

- Quality improvement:  

o improve in development quality (having access to big volume of 

vehicle test data) from: 

- CAN Bus data 

- Data sensors 

o the possibility to predict some results or concerns in vehicle;  

o the possibility to “live” the test from office); 

- Cost saving:  

o reduce the “loss hours” in the procedure to manage test information 

from vehicle to office; 

o reduce travels; 

 

2) Medium and long term 
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- Quality improvement:  

o access to more information increasing the functionality of this new 

equipment combining with: 

- GPS positioning 

- Audio/video devices 

- New future sensors can be added 

In summary the general benefit is: 

- Increase the efficiency of developing Nissan vehicles, because adds 

new equipment for vehicle data acquisition, increasing the quality and 

reducing the cost and time. 

1.3 State of the art and scope 

 Current work style to get the measurement data from vehicle tests are 

using the usual store devices as hard disk, CD’s, DVD’s or pen drive USB, like it’s 

shown in the figure 1.1. The purpose is to transmit the data measured in a vehicle 

test automatically using this equipment to send the data to any point of Nissan 

world. Please see figure 1.1 for better understanding. 
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Figure 1.1 Current status (up) and proposal idea (down) 



Page. 18                                                                                              Remote Access to Vehicle Test Measurement Data 

 The scope of the project is to develop, analyze and check a new data 

measurement system for vehicle tests sections. The main property of this system is 

that the data measured can be transmitted by wireless LAN (local area network) 

in order to consult this data remotely. 

 Basically in order to achieve all the scope proposed, was defined two 

strategically stages: 

1) Sensors characterization, data logger set up and check data 

2) WLAN connection, transmission and remote viewing 

 First stage is already completed and it’s explained in next pages, and 

second stage is under development. 

 Thinking more generally, the scope of this RA2VTMD system will be very 

useful for all test sections of Nissan Technical Centre in Europe, and in all 

regions of the world. This equipment can help Nissan technicians and engineers in 

them tests in vehicle in order to save cost, time and to improve the quality of the 

tests. As it shows in the development part of these pages, this system is very 

flexible, because it’s possible connect different sensors, video camera, GPS, or 

some inertial sensor, and transmit the data, video or pictures, improving the quality 

of the test. With the remotely viewing of the data recorded, Nissan save cost and 

time related with the unnecessary travels, transportations, e-mails, calls, meetings, 

etc. 

 This system could be very useful for all Nissan vehicle test sections and in 

some cases will change the way to work, improving the work style and the current 

situation. 

1.4 Scenario/Requirements 

 Automotive leader companies have several technical centers which are in 

charge of the research and development of vehicles. Normally, these technical 

centers are divided in design and test areas. This project, as was comment before, 

is focused to test side. To do tests in vehicles consist to reproduce in test tracks, 

possible customer concerns that can be happen in market, with the mission to 

inform to design in order to apply the countermeasures. The main benefit of these 

tests is the quality improvement. 
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There are several vehicles tests focused each one to different parts of the 

vehicle. The results of these tests can be judged by sensory evaluation, or by 

measurement data. This project is related to the second one, to test measurement 

data. Basically, consist on acquire some data of a vehicle tested under different 

conditions. Then this data is analyzed in order to know if the vehicle could have 

some problem and if is needed some improvement. 

The main applications of data acquisition in vehicles are: 

-  Automotive industry: is very useful to develop cars, in order to know the 

vehicle performance, and having the capacity to improve his behavior, changing 

vehicle design, or calibration, allowing the designers and material analysis team to 

easily distinguish the cause of the fault. Furthermore is very interesting for 

recurrence prevention concerns, to study some vehicle problems happen in 

market, and try to avoid it in next vehicles. 

- Racing cars competition: during a race time, a Data Acquisition System 

(DAQ) combined with telemetry, is very useful for engineers and race strategists 

because it’s possible monitor the vehicle status from the pit and garage area, who 

can diagnose any faults which may occur. In this case, the DAQ is used as an early 

warning system of potential mechanical failure, decreasing the danger to a driver.  

In both applications, vehicle data acquisition is very important to make more 

informed decisions pertaining to vehicle performance and driver technique. 

 For this, the most interesting signals to measure are from: 

 

1. Powertrain: Vehicle energy use, driveability, performance (engine, RPM, 

fuel and oil pressure, water and oil temperature, turbo charger boost 

pressure, exhaust gas temperature, battery voltage, inlet air temperature 

and throttle position sensor). 

 

2. Chassis: Vehicle handling, safety, steering, suspension, vehicle braking 

and stability (wheel speed, steering angle, lateral and longitudinal G-force, 

brake line pressure, damper movement, gear position, ride height, drive 

shaft or propeller shaft torque, suspension loads, tyre pressure and 

compound temperature, brake disk temperature, aerodynamic parameters, 

air speed and local air pressures). 

 



Page. 20                                                                                              Remote Access to Vehicle Test Measurement Data 

3. Body: Occupant needs (security, comfort, convenience, occupant safety 

and information). 

In order to define the requirements of the RA2VTMD a hypothetical 

scenario is supposed. Taking in account my experience in SK1 a typical daily 

scenario would be doing some measurements in a Nissan Test Standard following 

his Nissan Engineering Manual (NEM). For example, this test could be a Quick 

Start Test (QST). This test basically consists to test the drive train of the vehicle 

doing repetitive starts. For this test is very interesting to measure torque on the 

drive and propeller shaft by strain gages. If also is added some channels acquired 

from CAN bus, the engineers can know more information about the performance of 

the torque under these conditions. In this case this information is very useful for the 

company, basically, in order to predict some failures in the vehicle. The test track 

selected is IDIADA, which is the most closer to Barcelona, and the most used for 

Nissan in Europe. 

 The IDIADA tests complex [1] is located approximately 70 km south-west 

of Barcelona, near the town El Vendrell, in the province of Tarragona. The area, is 

served by excellent motorway links with the rest of Europe, and is approximately 45 

minutes drive away from Barcelona’s international airport. This complex has 

different facilities: high-speed circuit, external noise track, dynamic platform “A” 

and “B”, handling track, general road circuit, accelerated fatigue track, test hills, 

straight line braking surfaces, comfort track, comfort surfaces, client workshops, off 

road track and wet handling track. 

 In this scenario RA2VTMD will be the system responsible to acquire the 

data, and to transmit it to a server. There are two options to send the acquired 

data: 

1) If we want to transmit the data from the test track, because the test is not 

finished yet, and we don’t want to go back to the Nissan box. In this case 

RA2VTMD will be capable to transmit the data from the most far point from boxes, 

about 2 Km of distance (figure 1.2). 

2) And also we can send the data at the end of the working day (maximum 

hours recording, 24h by day) from Nissan box.  

 In both cases, it’s important to take in account the maximum storage in the 

data logger, which has to be able to store the enough data, at least, same than the 
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capacity to transmit. Due to my experience, 1 hour of data recorded from strain 

gages, and from CAN bus data, equals approximately 100 MB of storage. For 

example, if we want to measure the temperature of the clutch disk during 1hour, 

and it’s supposed that it’s necessary to re-start the test 30 min after some cooling 

(minimum time to re-start), so in 30 min all the data must be sent to the server in 

Nissan box. This means that 55.5 KB/s are required of baud rate. The worst case 

will be record 24 hours by day, not necessary for the design and measurements 

done in this project, but important to know the robustness of the system. Thus, if we 

are recording 24 hours by day, the data logger must store 2.4 GB. Also if it’s 

necessary to re-start the test 30 min after some cooling, this means that it’s 

required 13 MB/s baud rate. About the coverage of the transmission, it’s assumed 

that exist direct vision between any two points of the test track to Boxes, so will not 

have severe problems with the transmission, no power shadows and no very low 

signals of coverage, basically due to the holography of the terrain (flat). 

 This project is focused in IDIADA test tracks but also it’s possible to use 

RA2VTMD in other test tracks around the world (see table A.1 in annex A).  

2 Km

Boxes

 

Figure 1.2 Distance of IDIADA test track to boxes 

 

 

 

 

 

 

 



Page. 22                                                                                              Remote Access to Vehicle Test Measurement Data 

 

 



RA2VTMD Development                                                                                                                                            Page. 23 

2. RA2VTMD Development 

2.1 Sensor node 

Sensor node is the first side of the RA2VTMD system, and is the major item 

treated in this chapter (see figure 2.1). This element is in charge to take data 

measured in a test vehicle through different sensors, using some acquisition 

equipment in order to store and to analyze it. 

 The equipment of this node is located in the test vehicle and involves four 

blocks as is shown in the figure 2.2: 

 

1. Sensing: includes all the sensors needed to capture physical data 

 

2. Acquisition: is the sampling of the data measured from sensors 

 

3. Wireless communication: procedure to send the measured data using 

wireless technology  

 

4. Power supply: necessary to get electrical power, in the automotive 

sector is used to utilize the vehicle battery 
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Figure 2.1 Scheme of the system 
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Figure 2.2 Diagram of sensor node blocks 

 

2.1.1 Sensing 

Sensing is the technique to capture information of an object or 

phenomenon. For this it’s necessary use sensors. A sensor is a device that 

measures a physical quantity and converts it into a signal which can be read by an 

observer or by an instrument. 

 Sensors are essential components of automotive electronic control 

systems. Sensors are defined as devices that transform (or transduce) physical 

quantities such as pressure or acceleration (called measurands) into output signals 

(usually electrical) that serve as inputs for control systems [1].  

 There are a lot of sensor types: to measure light, motion, temperature, 

magnetic fields, gravity, humidity, vibration, pressure, electrical fields, sound, and 

other physical aspects of the external environment. Each sensor need to be 

calibrated before start to measure.  

 It’s important to say that each car maker decides to use different sensors, 

some developed from their selves and some ones bought from different sensor 

companies.  
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Figure 2.3 Major areas of systems application for automotive sensors 

 

To take the decision to use one sensor it depends on the measurand, 

accuracy, robustness, manufacturability, interchangeability, and low cost. 

Automotive engineers are challenged by a multitude of stringent requirements 

typically must have total error less than 3% over their entire range of operating 

measurand change, including all measurement errors due to nonlinearity, 

hysteresis, temperature sensitivity and repeatability [1]. 

 The three major areas of systems application for automotive sensors are 

powertrain, chassis, and body (see figure 2.3). There are in market several 

automotive sensor technologies, but currently the most important technology 

developments are micromachining and microelectromechanical systems (MEMS), 

due to the economy of batch processing, together with miniaturization and 

integration of on-chip electronic intelligence [1]. In annex B is detailed a description 

of sensors types that are used in automotive sector to measure interesting 

measurands from engine, transmission control, security, chassis control and in-

cabin [1]. 

 

2.1.2 Acquisition 

Automotive data acquisition is the sampling of the real world measurands 

in a vehicle, to generate data that can be analyzed by a computer. Sometimes 
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abbreviated DAQ, data acquisition typically involves acquisition of signals, 

waveforms, processing the signals to obtain desired information. The components 

of data acquisition systems include appropriate sensors that convert any 

measurement parameter to an electrical signal, which can be acquired by data 

acquisition hardware. 

To measure automotive data, is needed a data acquisition system, which 

is a device designed to measure and log parameters. The main purpose of the 

data acquisition system is the analysis of the data recorded. This system is 

electronics based, and it’s made of hardware (sensors, cables, electronic 

components and memories where the information is stored), and, of software (data 

acquisition logic, software analysis). As an example, a data acquisition system 

applied in automotive industry can be placed on a race car to measure RPM, 

vehicle speed, in order to analyze car’s performance. 

To acquire vehicle data, basically there are two solutions: the first one is to 

use CAN Cards with PC/Notebook (if you want only measure CAN parameters) 

and the second one is to use Data logger units. It’s studied three options of each. 

For each solution there exist some options in market like the ones explained below 

(see annex C for more details). The choose of these solutions depends on the 

requirements of the acquisition, basically depend on the number of channels to 

acquire, accuracy, interfaces, measure rate, affecting to the cost of these 

equipments. 

1) CAN Cards with PC/Notebook: 

 - CANCARDXL by Vector            

- PCMCIA-CAN Series 2 by National Instruments 

- ES580 PCMCIA CAN Bus Interface Card by ETAS 

2) Data logger units: 

- Spider8 by HBM 

- SC-Logger Plus by Scentia Electronics 

- DEWE-201 by DEWETRON 

The configuration chosen for the project has been the data logger unit DEWE-

201. Basically the main reasons to decide use this data logger unit is: first one is 
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that a data logger is more flexible and it’s possible to connect some analog inputs 

to measure temperature or distance (as the experimental measurements explained 

in chapter 3). CAN cards has only 1 or 2 CAN ports, it’s useful just to read data 

from CAN Bus, not to measure data from analog/digital sensors. Second one is 

that this expensive equipment has been recently acquired by Nissan. Until the 

moment it has not been used, and now due to this project exists the possibility to 

start to use. Third one is that meet all the technical specifications that the 

RA2VTMD needed: 

- Analog inputs from sensors: supports several series of signal conditioners, for 

both dynamic and quasi-static signal types. It also controls the A/D cards which 

then digitize the conditioned dynamic outputs. 

- Video from a variety of camera types: works with both inexpensive webcams, as 

well as high-end sychronizable cameras. 

- GPS sensors for position, speed, and distance: plot the track when doing in-

vehicle data acquisition. 

- Several signals from CAN-BUS channel: record wheel speeds, RPM, 

temperature, pedal positions, directly from the vehicle's CAN-BUS. 

- Gyros, wireless sensors, serial devices, already are made plug-ins to support 

MEMS based gyro sensors like MTI, as well as wireless gyros, radar sensors, lane 

tracker and collision avoidance sensors, serial devices of all kinds, Ethernet-based 

pressure sensors, and more. 

- Wireless capability/transmission. 

 

2.1.3 Wireless communication 

The main advantage of RA2VTMD is the capability to transmit the data 

measured in a vehicle test to a server without wire using wireless technologies. 

To transmit a big volume of data recorded, having a big baud rate, there are 

basically two options in market (see details in annex D): 

1) Wi-Fi communication 

2) WiMAX communication 
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The chosen solution for RA2VTDM is Wi-Fi technology, due to: 

- Baud rate and distance needed for this system it’s enough. 

- Allows LANs to be deployed without cabling, typically reducing the costs of 

network deployment and expansion. Spaces where cables cannot be run, such as 

outdoor areas and historical buildings, can host wireless LANs (Wi-Fi network is 

current located in Nissan workshop IDIADA and many Nissan places). 

- Wi-Fi silicon pricing continues to come down, making Wi-Fi a very economical 

networking option and driving inclusion of Wi-Fi in an ever-widening array of 

devices. 

- Wi-Fi networks support roaming, in which a mobile client station such as a laptop 

computer can move from one access point to another as the user moves around a 

building or area. 

 

2.1.4 Power supply 

Power supply is a reference to a source of electrical power. A device or 

system that supplies electrical or other types of energy to an output load or 

group of loads is called a power supply unit or PSU. In automotive industry, 

the most common source of electrical power is the vehicle battery, for this, is 

the main electrical source of RA2VTMD (more information in annex E). 

  

2.2 Destination node 

The Destination node of this system is the remote point, far from the data 

acquisition node (figure 2.4), in which that anybody can access to the data 

measured in a vehicle, which will be analyzed by a computer in the engineering 

office. 

In order to fix the requirements of the destination node is important to know 

the equipment involved. The destination node process consists mainly of four 

elements: 

1. Database server (store data measured) 

2. Internet (uploading/accessing data recorded) 

3. Website (application, viewer) 
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Figure 2.4 Scheme Destination node 

 

The Database server is a computer program that provides the data 

measured in the vehicle to different users. Second important step is to upload the 

data recorded on the Internet, the global common net, in order to everyone could 

have access to the data.  

And finally, the last step in the destination node, is the interaction between 

the user and the data, for this it’s necessary create a website with a specific 

application to see, and get the data recorded. 

 

- Database server 

 A database server is a computer system or program that provides 

database services to other computers or computer programs. Typically, client 

applications access database servers over a network. Database servers are 

gaining importance because of the increasing popularity of the client/server 

architecture model in computing. Database servers store the database on a 

dedicated computer system, allow it to be accessed concurrently, maintain the 

integrity of the data, and handle transaction support and user authorization. A 

database server divides an application into a front end and a back end, in 

accordance with the client-server model. The front end runs on the user’s computer 

and displays requested data. The back end runs on the server and handles tasks 

such as data analysis and storage. 
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 A database server can be implemented in a straightforward manner as 

separate node (on a network) dedicated to running database-management 

software. This node provides an interface to client nodes such that the same data 

is accessible to all nodes. The interface allows users to submit requests to the 

database server and retrieve information. These requests are typically made using 

a high-level query language such as SQL (standard query language). 

The server manages the any processor-intensive work such as data 

manipulation, compilation, and optimization, and sends only the final results back 

to the client. Database servers are typically made to run on a UNIX operating 

system. 

The benefits to use a Database server are: 

- A database server allows users to store data in one central location 

- It performs complex functions such as searching, sorting, and indexing on the 

server itself. This reduces network traffic because fewer items need to be 

transferred between the client and the server  

- Because data is stored centrally, there is enhanced security 

- A database server uses its own processing power to find requested data, rather 

than sending the complete data to the client so that the client searches for the data, 

as is done in a file server 

- A database server allows concurrent access to data 

 Client-server describes the relationship between two computer programs in 

which one program, the client program, makes a service request to another, the 

server program. Standard networked functions such as email exchange, web 

access and database access, are based on the client-server model. 

 

- Internet 

 In order to complete the all functionalities of the RA2VTMD it’s important 

that the server put the data file in his database. This data file was received from 

DEWE-201 via FTP and using wireless connection. After the uploading of this data 

file and having access to the Internet, will be possible to download and see the 

data that this file contents. By this way, this data could be analysed and checked 
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from any point of the world having the feedback of the results by the engineers 

more quickly. 

 

- Web 

 In order to do more easily the task to see the data file, could be possible to 

make some viewer in one website. Giving permissions to the specific engineers to 

access to the data, they could process the data in order to know the results of the 

vehicle test. 

 

2.3 Nodes communication  

This chapter is focused on the communication between sensor node and 

destination node. In order to have a general view please let’s see figure 2.5. This 

communication it was done like the explanation: 

Sensors were connected to Data logger (DEWE-201), this equipment is the 

responsible to collect the data measured recording a data file (example figure 2.6). 

This file was transmitted via FTP application thanks to the wireless connection of 

the DEWE-201 to the server. This server is in charge to upload this data file to 

Internet in order to get this data information from any point of Nissan world. For that 

an Internet viewer was created in order to see the data measured from any PC 

connected to the network.  

In figure 2.7 is shown the scheme of the nodes communication. First step is 

to connect the instrumentation in the vehicle, do the calibration and test the 

sensors and the acquisition system before start the test. After these preparations 

it’s necessary to go to test tracks (IDIADA or any other place with facilities to do 

vehicles tests) in order to start the test and the measurements. Second step, when 

the test is finished, it’s necessary to return to the box (or some point with wireless 

connection in order to send the data file recorded to the server and to the Internet. 

Finally the third step is analyze the data measured from any remote point 

having access to this data. 
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Figure 2.5 Scheme of the system 

 

 

Figure 2.6 Example data file recorded 

 

 The software used to control DEWE-201 is DEWESoft. DEWESoft pulls all 

the hardware together and turns it into an instrument. Trust DEWESoft acquisition 

software to make setup easy and intuitive recording fast and efficient and data 

replay/printing/export a breeze (figure 2.8). For more information of DEWESoft see 

Annex F. 
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Figure 2.7 Example nodes communication scheme 

 

 

Figure 2.8 DEWESoft example 
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3. Experimental measurements: RA2VTMD tested 

 In this section is explained the validation of RA2VTMD until acquisition 

stage, this means the connection of several sensors to DEWETRON, and the 

generation of the data file to be sent via wireless. 

To ensure the functionality of this system has been decided to do some 

experimental measurements and to study two realistic applications that Nissan 

engineers are doing currently using other systems. First application consists to 

measure the temperature of the clutch. This matter is very important because a 

high temperature could damage the surface of the clutch disk, doing impossible the 

start of the vehicle, and it’s qualified as very important failure for the user. Second 

one is the vehicle posture measurements. These results are very important in order 

to know the deviations of some parts of the vehicle after a test. 

As I mention before, these cases had been studied in the past using other 

systems, not RA2VTMD. Now I will detail which are the stages that it has been 

made in order to obtain the same results but measuring with RA2VTMD. 

Furthermore, remind that this new system adds the possibility to send via wireless 

this data measured, being a big advantage in front of the current systems. All the 

process has been checked, until just before, to send the results by WIFI, because 

this part had not been implemented physically, due to some restrictions in IDIADA 

complex. To check the functionality of the system, two sensors had been 

connected to DEWETRON data logger. Also different measurements on bench 

had been taken in order to know the performance of these sensors. It’s important to 

say that in the annex F are detailed other applications. 

 

3.1 Clutch housing temperature 

1) Background 

 Some automotive makers, like Nissan, have several problems in market 

related with clutch, under severe conditions (start in a slope, vehicle loaded, with 

towing). These problems basically consists in a quick wear out of the surface of 

the clutch and consequently with the impossibility to start the vehicle being a big 

concern for the user and for the image of the company. This quick wear out is 

associated with the absorption energy (QE) in the clutch. To calculate this energy 
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it’s necessary to measure engine revolution, tire revolution, drive shaft torque, 

longitudinal G of vehicle, clutch pedal stroke, accelerator pedal stroke and 

temperature in clutch housing, and can be calculated following the formula: 

S

tNT
E c

*60

)***2*( 
  

 

 

 

 

 

 

 

 

The stages to measure the clutch housing temperature using RA2VTMD 

are: study the performance of the selected sensor, the characterization, the 

connection to the Data logger, the obtaining of some measurements, their analysis 

and then the generation of some graphs to show the results. In order to measure 

the temperature of the clutch, had been necessary the installation of a 

thermocouple near the clutch (to avoid damage the sensor, could get 300ºC on 

clutch disk). 

2) Sensor selection and characterization 

 Temperature sensor selected had been Thermocouple RS 397-1258 [2]. 

This thermocouple is the most common sensor to measure temperature in some 

parts of the vehicle used by Nissan engineers (figure 3.1). Is a type K mineral 

insulated probe, very rugged and flexible mineral insulated thermocouples suitable 

for high pressure and vacuum applications, and able to withstand high 

 

Figure 3.1 Thermocouple RS 397-1258 

E: Clutch absorption energy [J/cm2]

Tc: Clutch torque [Nm]

N: Relative revolution of engine and clutch [rpm]

t: Slip time [sec]

S: Facing area (one side) [cm2]

Tc=Tdsft / if * in

Tdsft: Drive shaft torque (of all drive shafts) [N]

if: Final gear ratio

in: T/M gear ratio

N=Ne - (Nw * if * in)

Ne: Engine revolution [rpm]

Nw: Tire revolution [rpm]
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Figure 3.2 Thermocouple RS 397-1258 regression straight line graph 

 

pressure and vacuum applications, and able to withstand high vibration levels. 

Mineral insulated thermocouple can suffer temperatures until 1.100 ºC (max. 

temperature on the casing 180 ºC). The probe can bend in order to measure some 

difficult points and is very used in industrial applications with high pressures, high 

vacuum and high vibrations. The thermocouple union is located in the tip of the 

sensor and isolated of the cover. In order to describe the performance of this 

sensor (V/ºC) and to confirm the theoretical specifications were necessary some 

measured points to calculate the regression straight line by minimum squares, 

please see figure 3.2. As it shown in this figure, the linearity of this sensor is 

practically linear. The sensitivity of this sensor is 41uV/ºC and the work range in 

the instant that the measures had been taken was from 25ºC to 35ºC. If we assume 

that the equipment was well calibrated by Nissan engineers, the error that can be 

seen in the figure 3.2 is inside of the range that the manufacturer says in his 

technical documents (error=1% of the range). In this case there is an error of 

0.16%, taking 0.5ºC as a difference of theoretical measure and experimental 

measure and 0-300ºC as the maximum work range of our real application. 

3) Data logger connection 

 Data logger DEWETRON as was detailed in annex C has several analog 

inputs, counters, CAN inputs. It’s possible to connect some  
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Figure 3.3 RA2VTMD sensors 

  

         

Figure 3.4 Thermocouple RS 397-1258 to DEWETRON 

 

sensors from CAN, video camera, GPS, inertial sensors, thermocouples in order to 

store the data measured and after analyze them. The idea is to centralize all the 

instrumentation on this equipment like the figure 3.3, and to have all the data 

collected in this data logger. 

 To check the complete system, Thermocouple RS 397-1258 was connected 

to DEWETRON directly through analog input. After set the setup options of the 

analog channel, voltage range and sensitivity, the temperature was obtained. 

Please see figure 3.4 to see the sensor connected to data logger in the workshop. 

4) Procedure 

 To measure some temperatures a test procedure had been done. First it 

had been measured the ambient temperature with a thermometer, in order to 
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calibrate the measuring, and to assure that RA2VTMD is measuring correctly. 

Second it had been made some increasing and decreasing pressure in the tip of 

the sensor with the finger, in order to check the evolution of the temperature. When 

the tip of the sensor it had been pressed for my finger, the temperature increased, 

and when the sensor it had been closer near a fan for cooling on the laboratory, 

the temperature had been reduced. 

5) Results 

 It was created a visualization graphs in order to test the operability of the 

sensor. In figure 3.5 there is an example of this temperature and also the values of 

the ambient temperature. In figure 3.6 is shown the evolution of the temperature 

changing the position of the sensor (to a hot point or cold like a fan). 

 Finally, it’s important to show figure 3.7 because it’s the conclusion that how 

affect the temperature to the clutch disk. A new clutch disk on the left side, and an 

old one with the surface burst and totally wear out (right side). 

 

Figure 3.5 Temperature measured by thermocouple 
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Figure 3.6 Temperature graphs 

 

         

Figure 3.7 Clutch disk new (left) and old (right) 

 

6) Transmission/Reception data 

This stage has not been implemented physically, so could not been 

experimentally tested, but these are the next steps to do in future to test the 

transmission and the reception of the results. Next steps consist to get connection 

Wireless LAN with the DEWETRON. This connection it had been possible thanks 

to the WLAN internal card that this data logger had. Connecting the WLAN 

antenna, similar like appears in figure 3.8, and after setting the configuration 

options about network properties it had been possible connect to IDIADA wireless 

network (WIFI-BOX). The WLAN antenna features are: 2.4GHz  

  

Time 

Temperature 

(ºC) 
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Figure 3.8 DEWETRON WLAN connections 

 

omni-directional for Wireless LAN Card, frequency 2400-2483 MHz, gain 7 dBi and 

impedance 50 Ohm. 

Finally the last stage consists to send the data file via FTP to the server in 

order to upload it to the Internet. With the help of a viewer, will be possible analyze 

it, download it or export the data recorded. 

 

3.2 Vehicle posture measurement 

1) Background 

 In some vehicle tests is needed to measure the vehicle posture before 

start the test. These initial measurements are very useful in order to know if after 

the test, the vehicle has been damage or has been suffer big changes in that 

points. This is important because it’s required to assure the design specifications 

distances every moment. Nissan has defined the following points as a required to 

assure the posture of the vehicle (also see figure 3.9): 

 Tf: Distance between front wheel center and ground 

 Ff: Distance between front wheel house center point and ground 

 Tr: Distance between rear wheel center and ground 

 Fr: Distance between rear wheel house center point and ground 
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Ff
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Figure 3.9 Definition of the dimensions 

 

Figure 3.10 RIFTEK RF603 

 

2) Sensor selection and characterization 

 In order to measure these distances, it’s necessary to use some 

displacement sensor. The most used by Nissan engineers is the displacement 

transducer RIFTEK RF603 [3]. This sensor are intended for measuring and 

checking of position, dimensions, surface profile, deformation, vibrations, sorting 

and sensing of technological objects as well as for measuring levels of liquid and 

bulk materials (figure 3.10). The work heights are from 145mm to 895mm, so work 

range is 750mm. The sensitivity is 75mm/V and the voltage range 0-10V. It’s 

important to avoid look at the laser beam and avoid skin contact. 

 To describe the performance of this sensor (mm/V) and to assure the 

theoretical specifications describes by the sensor maker, had been necessary to 

test some measurement points to determine the sensor regression straight line by 

minimum squares, please see figure 3.11. As it shown in this figure, the linearity of 

this sensor is almost linear. If it’s assumed that the equipment had been well 

calibrated by Nissan engineers, the maximum error that is shown in the figure 3.11 

is inside the range established by the manufacturer (0.1% of the range). In this 

case there are an error of 0.085%, taking 0.30mm as a difference of theoretical 

measure and experimental measure and 350ºC as the maximum work range of our 

real application). 



Experimental measurements: RA2VTMD tested                                                                                                       Page. 43 

 

 

y = 40,1x + 139,5

20

70

120

170

220

270

320

0,38 1,15 1,72 2,01

D
is

ta
n

c
e

 (
m

m
)

Input Voltage (V)

Sensor linearity (mm/V)

  

Figure 3.11 RIFTEK RF603 regression straight graph 

 

3) Data logger connection 

Displacement Transducer (RIFTEK RF603) needs some interfaces detailed 

in next lines to be connected to DEWETRON Data logger. This equipment is shown 

in figure 3.12. RIFTEK was coupled through MDAQ-BNC adaptor (figure 3.12, 

down left) and supplied by 12V (figure 3.12, up right). Also is needed a connection 

box (figure 3.12, up left) that was connected to the power supply and to the voltage 

regulator 12V to 5V. Finally this regulator it had been connected to the sensor 

RIFTEK RF603 and to the DEWE-201. 

4) Procedure 

 In order to take some measurements a test procedure was defined. Firstly a 

ruler had been taken as a reference. Then some distances in laboratory had been 

measured varying the position of the sensor, moving the sensor to up and down, in 

order to measure different dimensions. At same time had been confirmed it with the 

reference equipment. Also it has been checked the operability of this sensor 

measuring the dimensions of some objects in bench. 
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Figure 3.12 RIFTEK RF603 equipment 

 

5) Results 

 After some measurements, an analysis had been needed. For this some 

graphs had been made in order to do an interpretation of the results. In this case a 

distance between some points had been measured, located at 174.6mm and 

231.6m, moving up the sensor. Thanks to the DEWESoft had been possible to 

analyze the measurements applying some calculations using the MATH 

application, and seeing the current measures in real time through the screen of the 

Data Logger. 

6) Transmission/Reception data 

 This step is the same that previous application (clutch house temperature) 

and also same for possible futures measurements. 
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4. Conclusions 

 The objectives of this project have been the design and test of a remote 

access to vehicle test data, that allowed do some experimental measurements 

studying two real cases until the acquisition step. 

 The RA2VTMD (Remote Access to Vehicle Test Measurement Data) has 

the intention to obtain more quickly the results measured in a vehicle tests. This 

system, combined with functions as CAN Bus data, data sensors, GPS positioning, 

increase the speed to obtain and analyze the data acquired in that tests, improving 

the work efficiency of the company. The RA2VTD is designed following three 

blocks: sensor node, destination node and nodes communication. Sensor node 

has the mission to acquire the data measured in a vehicle tests, stored it in a data 

logger and generate a file to be sent via wireless to the destination node. 

Destination node has the task to upload the content of this file to the network 

(Intranet/Internet) using a server and a visual application to analyze it or to 

download it at office. Lastly, nodes communication is in charge to transfer this file 

from sensor node to destination node using FTP protocol, and also to assure that 

all the data is transferred. 

 Finally the system has been validated until the acquisition step, due to the 

impossibility to do the complete system validation in IDIADA (Nissan box) test 

tracks for confidential requirements. It’s important to know that IDIADA complex 

has a strictly rules in this aspects, and overcoat in wireless transmission data. For 

this will be necessary in future change or adapt some rules in order to implement 

totally this project. To validate the system, two experiments have been studied 

using two sensors, one to measure the temperature of the clutch disk, and other 

the posture of a vehicle. 

 The project was done successfully and from now, any vehicle company 

maker could obtain a rise of the efficiency developing their vehicles.  

 The future actions that could be applied are: first one, to make one 

compact module with all the equipment, sensors and tools necessaries to work with 

RA2VTMD. Second one is to get the power supply required for the system from 

some renewable source in order to avoid damage the environment. And the last 

one is get sells for this idea and for the assembly of these equipments selling to 

different clients through some marketing campaign. 
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This project has an environmental impact due to the save of the time 

analysis that reduces the resources needed and improves automatically the 

efficiency. These affect positively to the ecological impact. Some impacts to solve, 

could be the power consumption from the battery that the equipments needed, and 

the pollution of the vehicles when are running. For example, achieving the power 

supply of the system and the vehicle with renewable energies (solar or wind 

power), or disconnecting once the system had been used avoiding an energy 

consumption unnecessary. Another item to consider regarding environmental 

impact is that all the modules of the RA2VTMD system can be recycled in order to 

reduce big unnecessary material and reused for other devices. Apart from the risk 

aspects that this system can produce, it’s important to say that this RA2VTMD can 

have positive impact for the environment due to can be useful to do some 

applications like data measurements in natural parks, forest applications or control 

and manage risks of fires using different sensors for each application. 
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Annex 

Annex A. Main world test tracks 

 

Name Location Picture 

IDIADA [4] 

www.idiada.com 

Albornar 

(Spain) 

 

 

 

Millbrook Proving Ground [5] 

www.millbrook.co.uk 

Millbrook (UK) 

 

 

MIRA [6 

www.mira.co.uk 

Nuneaton (UK) 

 

 

NATC (Nevada Automotive Test Center) 

[7] 

www.natc-ht.com 

Nevada 

(EE.UU) 

 

TPC (Tochigi Proving Ground) [8] 

http://world.honda.com/RandD/tochigi_pg 

Tochigi (Japan) 

 

 

 

JARI (Japan Automobile Research 

Institute) Test Track [9] 

www.jari.or.jp/en 

Tsukuba 

(Japan) 

 

 

Table A.1 Main world test tracks 
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Annex B. Automotive sensors 

- Rotational Motion Sensors measure shaft rotational motion. 

1) Variable Reluctance: also called inductive types, are electromagnetic devices 

which produce a pulse-train, like voltage, output signal governed by the time-

varying fluctuations of magnetic flux created by rotating motion of mechanical 

parts.  

2) Wiegand Effect: these sensors are based on the interaction of an applied 

magnetic field with a sensing element that consists of a magnetic-alloy wire having 

a radial-gradient magnetization that varies from the wire’s core to its periphery. 

3) Hall Effect: these sensors produce a voltage signal that corresponds one-to-

one with the fluctuations of magnetic flux created by rotating motion of mechanical 

parts. 

4) Magnetoresistor: these devices exhibit a change of resistance, proportional to 

magnetic flux density. 

5) AMR Magnetoresistive: these sensors generate changes of resistance as an 

external magnetic field is rotated with respect to their magnetized thin film. 

- Pressure Sensors 

1) Piezoresistive Micromachined: pressure sensing elements are batch 

fabricated, a thousand or more per wafer, using a bond and etchback process. 

2) Capacitive Touch-Mode Micromachined: used in the applications where zero-

pressure range measurement is not required and where low power consumption is 

an advantage. 

3) Capacitive Ceramic-Module: also called capsules, are used in very harsh 

automotive applications, such as hydraulic fluids (brake, power steering, 

suspension, etc.). 

4) Piezoresistive Polysilicon-on-Steel: when extreme high pressure is measured, 

such as diesel-engine common-rail fuel pressure. 

 

- Angular and Linear Position Sensors measure linear displacements 
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1) Potentiometric: utilize the property that the resistance of an appropriately made 

film, or screen printed track, varies linearly with length. 

2) Hall Effect: are used for linear position measurements, where magnet head-on 

and slide-by movements detect linear position. 

3) AMR Anisotropic Magnetoresistive: exhibits changes of resistance as an 

external magnetic field rotates with respect to its sensing-elements. 

4) Optical Encoder: for a steering-wheel angle sensor application, a slotted-

aperture optical encoder sensor is combined with a gear reduction driven 

potentiometric sensor. 

5) Magnetostrictive Pulse Transit Time: these sensors are used to make long, 

linear-position measurements. A donut-shaped magnet is attached to and travels 

with, a displacement-varying element of a suspension strut. 

- Temperature Sensors 

1) Silicon IC: use if single-crystal silicon permits on-chip fabrications of IC 

(integrated circuit) enchancements. 

2) Thermistor: ceramic-oxide compositions are manufactured to exhibit NTC or 

PTC (Negative, or positive, temperature coefficient) resistance characteristics, 

where resistance of the sensors decrease, or increase, several orders of 

magnitude as temperature is increased. 

3) RTD (Resistive Temperature Detector): in RTD high-temperature sensors, a 

platinum-film sensing element is printed and then embedded inside an alumina-

ceramic layered structure. 

- Other Sensors 

1) Mass Air Flow: these sensors are used on high-performance engines, based 

on a thermal heat-loss principle, including a hot-wire element, are mounted in a 

bypass channel of the air intake to measure mass air flow into an engine. 

2) Exhaust Gas: for use in closed-loop three way catalytic converter emissions 

control of engines, three types of exhaust gas oxygen sensors are currently 

utilized. 
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3) Engine knock: to obtain maximum power, high performance engines are run at 

their borderline limit of incipient knock. 

4) Linear Acceleration: are used as inputs for chassis applications such as: 

adaptative suspension, vehicle stability and ABS braking systems, as well as 

inputs for body-systems frontal, side and rollover crash-sensing applications. 

5) Angular Rate: are used as inputs for chassis suspension (vehicle roll and pitch) 

and for vehicle stability (yaw), as well as inputs for body rollover crash sensing 

(roll) and for vehicle heading navigation applications (yaw). 

6) Solar, Twilight and Glare Optical Detectors: two types are commonly used 

solar-heat detecting photodiodes (infrared wavelengths) and twilight detecting 

photodiodes (visible wavelengths). 

7) Moisture/Rain: these sensors are usually mounted facing the windshield. 

8) Fuel level: optical, ultrasonic and capacitive, the potentiometer float-arm 

technology for fuel-level measurement prevails because of its low cost, high 

reliability and durability. 

9) Near Distance Obstacle Detection: several technologies exist-namely 

ultrasound, microwave radar, rf capacitance and infrared multi beams. 

10) Far-Distance Obstacle Detection: millimeter wave radar, laser radar, IR 

thermal imaging, and machine vision are used. 

11) Additional Production Sensors: short ring position sensor used in 

electronically controlled diesel injection pumps, finger type angular position and 

angular speed sensor, oil level/quality sensor using heated wires to detect change 

in heat conductivity due to oil aging. 

- Multi-Axis Micromachined Inertial Sensors: two axis accelerometer/tilt, and 

combined angular rate/acceleration. 
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Annex C. Acquisition equipment 

- CANCARDXL by Vector 

CANCARDXL [10] is a high-performance card, that allow read data from 

CAN Bus, is a user-friendly and adaptive hardware interface for the development, 

simulation, testing, and maintenance of CAN and LIN networks. Vector provides 

tools, software components and engineering services for the networking of 

electronic systems in the automobile and related industries, for interfacing the PC 

to CAN, LIN networks, also has products for measurement and logging, devices for 

testing and operating networked systems and libraries for the development of 

customer-specific solutions. CANCARDXL is solution for use with notebook, 

desktop or industrial computers (see figure C.1, left). 

 

- PCMCIA-CAN Series 2 by National Instruments 

The National Instruments PCMCIA-CAN [11] is a 1-port high-speed CAN 

interface designed for communicating with high-speed CAN devices up to 1 Mb/s. 

NI PCMCIA-CAN cards use the Philips SJA1000 CAN Controller for advanced 

functionality such as listen-only, self-reception (echo), and advanced filtering 

             

Figure C.1 CANCARDXL (left) and PCMCIA-CAN Series 2 (right)  

 

 

Figure C.2 ES580 PCMCIA CAN Bus Interface Card 
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modes (see figure C.1 right). Each CAN interface is shipped with NI-CAN device 

driver software, which reduces development time with tools such as Vector 

database file import, bus monitoring, Test Panel, and NI Spy. 

- ES580 PCMCIA CAN Bus Interface Card by ETAS 

 The ES580 is a compact PC-card (PCMCIA) [12] which fits into a type II PC-

card slot of a PC or notebook. The two independent CAN interfaces of the ES580 

card establish an easy and direct connection between the PC and the CAN 

network. Having two CAN interfaces, enables to measure and calibrate using the 

first interface while monitoring CAN messages via the second interface. he 

intelligence of ES580 is encapsulated in a high-performance microcontroller, which 

can accommodate the highest bus loads. Two stand-alone Philips CAN controllers 

operate the two CAN interfaces. Therefore, ES580 is a compact, high-

performance, inexpensive, and easy-to-handle solution for your PC-supported 

calibration using CAN (see figure C.2). 

 

- Spider8 by HBM 

 Spider8 [13] is an easy and reliable PC-based data acquisition (see figure 

C.3), by HBM manufacturer. This company offer products and services from virtual 

to physical testing. Since 1950, HBM has built a globally-respected reputation in 

the Test and Measurement industry, based on the supply of reliable precision 

transducers and measurement solutions across a brad range of industries. As a 

technology and market leader worldwide, the company today offers products and 

services across the entire measurement spectrum. His products comprise sensors, 

instrumentation and data acquisition systems as well as durability, test and 

analysis software. In addition, HBM has dedicated resources worldwide for the 

design, development and production of customized sensors. More details in annex 

B (table C.1 for specifications). 

 

Figure C.3 Spider8 image 



Page. 56                                                                                              Remote Access to Vehicle Test Measurement Data 

 Spider8 is a multi-channel electronic PC measurement unit for parallel, 

dynamic measurement data acquisition using a computer. PC-aided measurement 

is playing an increasingly important role with computers and measurement devices 

becoming smaller and less expensive.  

The Spider offers a congenial and economic alternative to systems consisting of a 

number of components. These are usually accommodated partly in the computer 

and partly externally and must first be wired and configured to form a measurement 

system. With Spider8 everything needed for measurement is accommodated in a 

compact housing no bigger than a notebook. There are no switches, 

potentiometers or jumpers and the configuration of a plug-in-play with I/O address, 

interrupt level or DMA channels is also no longer needed. This is because the 

Spider8 is simply connected via the printer port between the PC and the printer 

and is then immediately ready for use.  

 Each channel in the Spider8 provides excitation for passive transducers, 

amplifier, filters and its own A/D converter. All A/D converters operate synchronized 

and supply up to 9.600 measurements from each channel with a resolution of 16 

bit. In the basic unit four 4.8 kHz (600 Hz with Spider8-30) carrier-frequency 

measuring amplifiers, stable and immune to interference, enable the universal 

application of Spider8 for the measurement of force, displacement, pressure and 

other mechanical quantities using strain-gauge and inductive transducers. Two 

channels can alternatively also be used as frequency or pulse counters for 

incremental or angle resolvers. Spider8-30, with a 600Hz carrier frequency, is 

intended specifically for use in experimental stress analysis. 

 For measurement tasks with strain gage ¼ bridges, it can offer 3-wire 

connection technique, 3 selectable compensating resistors and shunt calibration 

for each channel. Sixteen digital inputs and outputs, together with an external 

trigger input, round off the Spider8 features. Spider8 can be expanded to 8 

channels in a single device or to a total of 64 channels with 8 devices. Plug-in 

modules are available in two versions for expansion in the device: one as an 

additional CF amplifier channel and one as a DC version, with electrically isolated 

inputs for temperature measurements with thermocouples or Pt100, or for 

measuring direct voltages, direct currents and resistances. In the table B.1 (annex 

B) is shown the most interesting specifications of this equipment. 

In summary the key features of Spider8 are: 
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1. Simultaneous measurement acquisition 

2. High sampling rate at 16-bit 

3. Optional digital filters 

4. Calibrated complete measuring chain 

5. Easy to operate and configure 

6. No PC intervention required 

7. Up to 64 channels can be cascaded 

8. EMC-testes metal housing 

9. Compensating resistors with shunt calibration (Spider8-30) 

 

- SC-Logger Plus by Scentia Electronics 

Scentia Electronics [14] develop and provide specific electronic systems for 

the needs of each client. This company takes care from the definition and initial 

requirements, until the supply of the final product including the different stages 

according each need, prototype, tests, checking, etc. The family of SC equipments 

(figure C.4), allow acquire, process, store and collect data from multiples sources. 

Is especially adapted for an autonomy usage, it’s easy to use, plug-in-play, only its 

necessary configure the data to acquire. 

 

 

Description Full, half and quarter-bridge strain gages; inductive 

transducers; voltages and current thermocouples; 

potentiometers; speed and torque 

Accuracy 0.1 

Housing Optimized for use with notebooks 

Max. no of channels 8/device 

Interfaces Printer interface RS-232 

Signal Processing Low pass filter 

Digital measure rate 9.600 values/s/channel parallel 

Table C.1 Spider8 specifications 
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Figure C.4 SC-Logger Plus image 

 

Description: Measuring and store data from multisource (Analog, Frequency, CAN 

and GPS) to SD card. 

Applications: Tests, checking, analysis. 

Specifications:  6 Inputs ADC (16bit), 4 Freq, 2 CAN 1 GPS (external antenna), 

SD cards until 4GB, easy configurable trough text file, trigger, and easy equipment 

interconnection. 

General features of this equipment are: 

 

1. Autonomy devices with simplicity usage 

2. CAN 2.0A/B 

3. Baudrate:125k, 250k, 500k, 1000k 

4. Power supply direct from battery: 9-16 VDC (optional 30VDC) 

5. Low consumption devices 

6. Metal compact box 

7. Simple configuration (RS232 or SD target) 

8. LEDs shown the different functions: power supply, CAN 
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- DEWE-201 by DEWETRON 

 The DEWE-201 (figure C.5) [15] is a whole new kind of data logger, a 

dynamic logger. Small, light, and rugged, capable of recording faster than any 

other logger out there. DEWETRON has multifunction systems to record video 

data in sync with analog and digital data, for testing AC power or forging steel, 

recording a medical procedure or testing airbags, etc. Today, DEWETRON is a 

global operating system solution provider with subsidiaries and representatives all 

over the world.  

This company develops and produces precise signal conditioning 

modules and amplifiers which is the basis for the flexible and modular PC-

based test systems. Software development and programming of complete test 

bed applications according to customer requirements. In addition to flexible 

logging and recording systems, DEWETRON offers dedicated instruments for 

dynamic signal analysis, transient recording, distributed data acquisition and 

combustion analysis. Please see table specifications of this equipment in table 

C.2. 

 Only 286 x 210 x 88 mm and less than 4 kg - the DEWE-201 is a high-

performance data logger. An internal 4 GB Flash-disk stores acquired data, a 

30 GB automotive hard-disk is also available as an option.  

Like all DEWETRON systems, the DEWE-201 is a rugged, all-metal PC 

instrument with high quality plug-in signal conditioning, an internal A/D card, 

with software. Because it's a regular computer running Windows XP, it can load 

whatever software. It has a DVD-CD-RW drive as standard, so it can burn 

gigabytes of data to inexpensive media in minutes. Or use the standard 

Ethernet or USB 2.0 interfaces to transfer data to another computer. 

 

Figure C.5 DEWE-201 image 
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 Using the built-in Ethernet interface, the DEWE-201 can be connected to 

other PCs or Notebooks. Or, several DEWE-201 can be connected together for 

distributed multi-channel applications. The DEWE-201 can therefore be used 

as a stand-alone FAST data logger, or as a networked data acquisition 

instrument. 

 The integrated Pentium® M CPU offers enough calculating power to do 

even complex online-mathematics. Each of up to 16 input channels can be 

sampled individual from 1 up to 500 kS/s, with 16-bit resolution. The input 

channels can be configured for voltage / current, ICP®, bridge and strain gage 

measurements. For DSA applications (Dynamic Signal Analysis), an alternative 

A/D converter with 24-bit resolution, more than 110 dB dynamic and 200 kS/S 

per channel is available as an option. In addition to digital input and counter / 

encoder channels, up to several hundred quasi-static channels are available 

(e.g. for temperature measurements). 

 Further data sources like GPS and CAN-bus can be acquired 

synchronized with analog and digital data. These features are powered by 

DEWESoft, data acquisition software which displays and stores data 

continuously and/or triggered with pre- and post information. The system has 

been verified according to several EN standards. For extreme applications, a 

wide temperature range from -20 °C to +50 °C has been proven. 

Input specifications DEWE-201 

MDAQ input channels 16 

Internal conditioned channels - 

Main system  

Total PCI-slots 1 half length 

Hard disk 4GB Flash Disk (30 GB HDD optional) 

Data throughput 2 MB/s (12MB/s) 

Power supply 6 to 24 VDC, external AC power supply 

adapter included 

Display External (option) 
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Processor Intel Mobile 

RAM 1 GB 

Ethernet 2 x 10/100/1000 BaseT 

USB interfaces 2 

RS-232 interface - 

CAN interface 2 (optional) 

Operating system Microsoft Windows XP Professional 

Dimensions (W x D x H) 285 x 218 x 88 mm (11.2 x 8.6 x 3.5 in.) 

Weight Typ. 3.8 kg (8.4 lb) 

Environmental specifications  

Operating temperature 0 to 50 ºC, down to -20 ºC with pre-

warmed unit 

Storage temperature -20 to 70 ºC 

Humidity 10 to 80 % non cond., 5 to 95 % rel. 

humidity 

Vibration MIL-STD 810F 514.5, procedure I 

Shock MIL-STD 810F 516.5, procedure I 

Table C.2 Specifications DEWE-201 
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Annex D. Wireless communication 

- Wi-Fi communication 

 Wi-Fi is a WLAN (Wireless Local Area Network) technology. It primarily 

provides short-range wireless high-speed data connections between mobile 

data devices (such as laptops, PDAs or phones) and nearby Wi-Fi access 

points (special hardware connected to a wired network). There are several 

variants of 802.11. The most common is 802.11b, which provides speeds up to 

11 Mbps. 802.11g and 802.a are faster versions. Many 802.11g and 802.11a 

products are backward-compatible with the original 802.11b. Wi-Fi is generally 

much faster than data technologies operating over the cellular network like 

GPRS, EDGE, 1xRTT, HSDPA, and EV-DO. It is much shorter-range, however. 

Wi-Fi coverage is only provided in small, specific areas called "hot spots".  

 Most Wi-Fi operates in the 2.4 GHz unlicensed frequency band. This is 

the same band as Bluetooth and some cordless phones, although the 

technologies are designed to co-exist and not interfere. 802.11a operates in 

the 5 GHz unlicensed frequency band. 

- WiMAX communication 

 WiMAX (Worldwide Interoperability for Microwave Access) is a wireless 

digital communications system, also known as IEEE 802.16 that is intended for 

wireless "metropolitan area networks". WiMAX can provide broadband wireless 

access (BWA) up to 30 miles (50 km) for fixed stations, and 3-10 miles (5-15 

km) for mobile stations.  In contrast, the WiFi/802.11 wireless local area 

network standard is limited in most cases to only 100-300 feet (30-

100m). WiMAX operates on both licensed and non-licensed frequencies, 

providing a regulated environment and viable economic model for wireless 

carriers. WiMAX is a second-generation protocol that allows for more efficient 

bandwidth use, interference avoidance, and is intended to allow higher data 

rates over longer distances. 
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Annex E. System battery 

 Vehicle battery is a type of rechargeable battery that supplies electric 

energy to an automobile. Usually this refers to an SLI battery (starting, lighting, 

and ignition) to power the starter motor, the lights, and the ignition system of a 

vehicle’s engine (please see figure E.1). These automotive starter batteries 

(usually of lead-acid type) provide a nominal 12-volt potential difference by 

connecting six galvanic cells in series. Each cell provides 2.1 volts for a total of 

12.6 volt at full charge. Lead-acid batteries are made up of plates of lead and 

separate plates of lead oxide, which are submerged into an electrolyte solution 

of about 35% sulfuric acid and 65% water. This causes a chemical reaction that 

releases electrons, allowing them to flow through conductors to produce 

electricity. As the battery discharges, the acid of the electrolyte reacts with the 

materials of the plates, changing their surface to lead sulfate. When the battery 

is recharged, the chemical reaction is reversed: the lead sulfate reforms into 

lead oxide and lead. With the plates restored to their original condition, the 

process may now be repeated. 

 As an example, the last version of Nissan Qashqai uses this vehicle 

battery FIAMM 12V/70mAh (left figure E.2). And Nissan Note use TUDOR 

12V/50Ah (right figure E.2). 

 

Figure E.1 Vehicle battery 

  

         

Figure E.2 Nissan Qashqai (left) and Note (right) vehicle batteries 



Page. 64                                                                                              Remote Access to Vehicle Test Measurement Data 

Annex F. DEWESoft description 

 With DEWESoft [16] is possible plug one or more video cameras into the 

system and easily add synchronized video to the data. Also add a microphone for 

sound, for mobile applications plug in a GPS antenna and suddenly record the 

exact position, heading, speed and distance, and draw a real-time map as move 

around. All cars, trucks, and many trains have a CAN BUS running through the 

vehicle, carrying hundreds of important channels of data already scaled and in 

digital form. So it’s possible measure absolute position on the globe, speed, 

distance, direction, as well as a time reference source, allowing synchronization 

recordings in anywhere. A powerful system capable of recording not only 

synchronous low and high-speed analogue signals, but also asynchronous signals 

from slower technologies and outputs, like temperature signal conditioners and 

digitizers, data from a wide variety of devices on serial and Ethernet busses, plus 

VIDEO, GPS, CAN-BUS. Also important is that the data can be hard synched to an 

external time source, such as IRIG, or even the UTC from GPS. 

 For more advanced application it’s important to know that exists a network 

acquisition module called DEWESoft NET that allows to do different configurations 

to communicate and transmit data between different DEWE-201. DEWESoft NET 

application module allows one or more Dewetron measurement units (named 

MU’s) to be under the control of other computers, named CLIENTS. The MU and 

CLIENT must be connected via TCP/IP. What works best is a high-speed and 

direct Ethernet network topology, although wireless Ethernet can also work, that is 

one of the objectives of this project. Work with DEWESoft-NET composes three 

basic procedures: 

- NET Setup: network configurations, appropriate hardware and DEWESoft-NET 

setup, setting up Client and Measuring Units, and Remotely Controlling a Slave 

MU. 

- Measurement: creating a display, measure-acquire data and store this data on 

net. 

- Analyze: stored acquired and stored data on net, export measured data. 

 It’s important to note that the channels can be viewed on the CLIENT, the 

actual data are stored on the MU. This is critical to guard against data loss which 

might be caused by the network going don or transmission being interrupted. Even 
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if this happens, the data are safely stored on the MU. When the network 

connection is re-establish, it is possible to reconnect automatically. It’s not possible 

to transfer all possible channels in real time to the client for storage even under a 

gigabit Ethernet interface. Imagine one DEWE system with 32 channels, being 

sampled at 200 KB/s each at 24-bit mode. This is 25.6 MB/s, which is more than 

200 Mb/s (where each Byte=8 bits). It does not take long for the network to be 

completely overloaded with data and be overwhelmed with packet loss. 

Immediately after the acquisition is stopped, a button appears on the 

controlling client allowing the data file to be immediately uploaded from the MU for 

viewing on the client computer. Once the captured data files are downloaded to the 

client it’s possible analyze. Click the Analyse button and locate any transferred 

files, *.dsd (DEWSoft datafile). After double-click it to open it and it’s possible use 

the normal tools for analyzing, reviewing, printing, and more. 

DEWESoft inputs 

-Analog inputs 

 DEWESoft handles the interface to the A/D cards and signal 

conditioners installed within system, making it easy to set everything up and 

then save the setup for use now and anytime in the future. The analogue signal 

chain starts with the sensor or signal source. Voltages from millivolts to 1400V 

can be directly input into Dewetron signal conditioners. It’s possible also use 

popular sensors such as accelerometers, strain gages, current clamps, load 

cells, thermocouple (figure F.1). Dewetron offers a huge range of signal 

conditioners perfectly suited to all of them. Conditioned analogue outputs from 

DAQ and MDAQ series signal conditioners are wired directly into the A/D 

card(s) within the system. On the main Setup screen, it’s possible select the 

dynamic acquisition rate for these input channels. 

 

Figure F.1 DEWESoft examples 
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 -Video inputs 

 Its possible put webcams connected to any computer via USB or Firewire, 

and provide a way to add a video reference to any data recording. Virtually every 

webcam in the world uses Windows DirectX compatible drivers, which DEWESoft 

can use. After installing the camera's driver, open the video page on the hardware 

setup screen in DEWESoft and check the box called "DirectX" (figure F.2). 

 For applications requiring video which is truly synchronized to the dynamic 

sample rate, offers the DEWE-CAM-01. A high quality image with automatic gain 

and iris, and even shutter speed (selectable) are controlled directly by the A/D 

card, which generates a pulse to drive the camera. The result is a stunning 

correlation between each frame and the data. It is also possible to sync the camera 

to the angle-based output of a rotation. This allows the camera to be put in phase 

with a fan or other rotating component, even when the speed is changing 

continuously. The DEWE-CAM-01 can acquire video at 640x480 up to 72 fps, and 

at 320x240 up to 240 fps. Other speeds are possible with different image sizes.  

 Many of our customers have high speed videography systems, which 

can record short bursts of video into RAM at amazing speeds. The resulting 

AVI files can be imported into DEWESoft (professional version) and "post-

synchronized" to the data file! The result is that you can use your Dewetron 

system to review and analyze all the data - including high-speed video - in one 

convenient place. The sync can be defined by you when you open the file, and 

edited freely, frame by frame, until you get the video into position. Then you 

save the sync, so that it is  

  

Figure F.2 DEWESoft examples 

 

http://www.dewetron.com/products/sensors/dewe-cam-01/overview/
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made permanent - just open the file and the video will open also in perfect 

sync, just like any other data+video file (figure F.3). 

 DEWESoft is also compatible with several high-end thermocameras from 

NEC and Mikron. These cameras output a colour coded thermal image digitally 

via firewire, but it's an interactive image. It’s possible hover the mouse 

anywhere and see the temperature, and even draw a box with the mouse and 

the min, max, and average temperature values will be shown on the window. 

Since DEWESoft (professional version) supports multiple cameras, you can 

combine IR with a conventional camera, and compare them all while recording 

analog, GPS, CAN-BUS, PCM data at the same time. 

     

 

Figure F.3 DEWESoft examples 
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Figure F.4 DEWESoft examples 

 

-GPS 

 GPS input now means that it’s possible plot the position of the test 

precisely and in real-time, and make a set of inputs (lat-long, z, and even 

velocity), see figure F.4.  

 First, use the hardware setup menu to select which GPS receiver you 

are using. At the moment the selections are: 

 DEWETRON DEWE-VGPS  

 NMEA compatible GPS  

 Leane V-SAT  

 Racelogic VBOX GPS 

 Next click the GPS tab on the SETUP screen and your GPS will be 

connected automatically. Now is very useful choose which channels to pull off 

the receiver. 
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Figure F.5 DEWESoft examples 

 

 

-CAN-Bus 

 The ability to grab channels from the CAN-BUS makes testing cards a 

lot easier when you can get the steering wheel angle, RPM, and wheel speeds 

by connecting to the CAN bus rather than to spend hours installing the 

instrumentation on the vehicle (see figure F.5). 

 

-Others: MTI Gyro sensor 

 The MTI is a based gyro sensor, which is incorporated into DEWESoft via 

software plug-in. The sensor itself has a USB serial connector, and it is powered 

directly from USB. This sensor outputs acceleration on all three axes, as well as 

roll, pitch and yaw information (figure F.6). 
  

DEWESoft Setup 

 Dewetron systems record more than just some analog input channels. 

While those are essential and at the heart of many data acquisition systems, 

there are other setup considerations as well.  

Displays 

 One of the most powerful and yet easy to use aspect of DEWESoft is the 

creation of displays (figure F.7). Of course, a few standard displays are built-in 

for you, like screens for these instruments: 
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Figure F.6 DEWESoft examples 

 

 

Figure F.7 DEWESoft examples 

 

-Recorder (vertical and horizontal are both included)  

 Oscilloscope (free run, triggered, with 2D and 3D waterfall displays, and 

more)  

 FFT (with selectable axes, line length, window type, averaging, overlapping, 

weighting, and much more)  

 Video - just plug in any webcam and add video to your recordings  

 GPS - if you have a GPS sensor, it draws a track and shows the speed, 

distance, etc.  

 Power (requires OPT-POWER) with vectorscope, harmonic FFT, and more. 

-Processing 

 Math channels were added in version 6.0. Back then, there were two basic 

types of derived channels that you could create: math formula channels, and digital 

programmable filters. These are already quite pewrful, and allow a wide range of 
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functions to be created. Math channels can be displayed freely like any other 

channel, used for triggering. Create a MATH channel and then choose from a wide 

variety of types a wide variety of types, starting with basic arithmetic, then algebra 

and trigonometry, boolean logic, and more. Multiply two channels together and 

then add a constant or a third channel. Its possible use math channels within other 

math channels - it's that versatile. There are built-in measurement functions, too, 

for counting triggers, calculating the distance in time between events, or the 

difference in amplitude levels, and more. Or plug any real channel into a digital 

programmable filter and create a new version of the signal that is filtered. Filters do 

not destroy or alter the original channel, which can also be stored for reference if 

you like. Select high pass, low pass, notch or band pass, then choose the corner 

frequency(ies), number of orders from 2 to 10, and the prototype (Bessell, 

Butterworth, Chebychev). 

Here are the basic MATH modules included: 

 Math formula editor - create your own expression using arithmetic, algebra, 

trigonometry, and a host of channel measurement functions  

 Basic statistics - multi-channel input and output of basic stats such as min, 

max, average, crest factor, and more  

 Reference curve - create a YT or XY reference curve with a tolerance % 

and then test incoming signals against it  

 IIR filters - notch, bandpass, low-pass, high-pass  

 FIR filters - powerful FFT-like filters with no phase shift 

 Integration, double-int, derivation, and double-deriv 

-Triggering 

 Triggering in Dewesoft is quite powerful, but at the same time, it's easy to 

set up and configure. It’s possible to set up one or more channels as trigger 

sources, with edge triggering and selectable slopes. Also use triggers or time to 

trigger an acquisition to begin, and also use trigger and/or time to stop it. For 

example: recording 16 channels and any of them could potentially rise higher. It’s 

useful set a trigger channel for each one. These trigger channels can be simple 

edge triggers with rising or falling slopes, or they could be window triggers, pulse 

width, or even a combination of window and pulse width. There is even a "filtered 



Page. 72                                                                                              Remote Access to Vehicle Test Measurement Data 

edge" trigger type, which means that you have a trigger level and then a REARM 

level that the signal must pass through on either direction in order to rearm the 

channel for triggering. 

 All these modes, in any combination of channels and types at once, 

DEWESoft triggers are set up automatically in a big OR GATE, so that 

whichever one triggers first will start the acquisition. PRE and POST values are 

entered numerically in milliseconds, and you can also input a HOLD-OFF time 

that must elapse between triggers. Just press ARM and the system will do the 

rest. Multiple acquisitions are automatically logged into a single file, or 

separate files. Also it’s possible press the manual TRIG button to force an 

acquisition at any time. 

 

DEWESoft outputs 

 DEWESoft allows print out to paper in full color, exporting the data to 

a variety of formats. DEWESoft's native data format is a special binary format 

that allow synchronized data capture of hundreds of channels, many of which 

are at different rates (because it’s possible capture not only analogue 

channels, but digital channels, CAN bus data, GPS parameters, power RMS 

values, and so much more). 

-File export 

It’s possible export data to other formats, just to name a few: 

 Microsoft Excel® * (xls Standard spreadsheet software in most companies)  

 ASCII (delimited text format)  

 MATLAB®  

 Flexpro * (fpd Powerful, easy-to-use data analysis software)  

 Diadem® (dat Powerful data analysis software package) 

 Universal file format 58 (unv 3-D modeling and modal analysis software)  

 FAMOS (dat FAMOS analysis software)  

 NSOFT time series (dac NSoft file format)  

 Sony® (log Sony DAT recorder data format)  
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 RPC III (rsp RPC III data format)  

 Comtrade® (cfg Comtrade data format)  

 WAV (wav audio file with 2 channels)  

 KML Google Earth® format 

-Printing 

 DEWESoft is able to print out data, as well as export it to other formats. 

When you are reviewing data in the analyze mode, you can make hard copies as 

easily as clicking the PRINT button in the top toolbar. 

-Analogue outputs 

 There are two ways to output data from DEWESoft: 

 Measure mode: Generating waveforms to drive other devices, such as 

shake tables  

 Analyze mode: Replaying captured data via D/A outputs on system 
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Annex G. Other applications 

1) Vehicle speed and engine rpm measurement 

 Two more important and common items to measure in vehicle tests are the 

vehicle and engine speed. These parameters are very useful to understand the 

behaviour of the vehicle under different speed of the vehicle and the engine rpm 

conditions. These items are commonly recorded in all vehicle tests. One 

application of this is related with noise and vibrations areas. The engineers are 

very interested to know the noise values of the engine in order to avoid big noise 

impact for the customers. For that, they install some microphones in the seats of 

the vehicle, near the head of the driver/passengers (figure G.1), in order to record 

the noise that the clients heard by his ears. One example of that is the result shown 

in the figure G.2. This figure is a graph of an engine performance noise/rpm doing 

wide open throttle acceleration with the vehicle. As is shown, the frequency of the 

signal output of the microphone increase with the engine rpm.  

 

Figure G.1 Microphone seat location 

 

Figure G.2 FFT graph of engine rpm/noise 

 



Annex                                                                                                                                                                          Page. 75 

 

Figure G.3 Racelogic CAN Speed 

  

 The interface selected to study was Racelogic CAN Speed [17] (figure 

G.3) that is the most used interface by noise and vibrations department to study 

this type of applications. The Racelogic CAN Speed Interface is a convenient 

method of obtaining Engine Speed and Road Speed from almost any vehicle 

with a CAN bus. The majority of cars are now coming out with a CAN bus 

connecting the ECU with ABS and other control modules. Usually this kind of 

information requires external sensors or intimate knowledge of the cars 

electrical system. 

 

2) Acceleration 

 In body and strength department is very common measure the acceleration 

of the four cylinders that contain the road simulator equipment (four inputs to the 4 

wheels). The acceleration measured by the accelerometers located in some parts 

of the vehicle (mainly near the suspension/wheels figure G.4) is used in order to 

know the current value of the acceleration in each point that the vehicle is suffering 

during the bench test. This is very important in order to correlate and to know the 

differences between the real acceleration and the theoretical. This theoretical 

acceleration is filled by the engineer on the software that controls the all complete 

road simulator. These accelerations are different regarding type of the vehicle, 

pattern to test, weight of the vehicle, etc. So it’s so important to know that the test is 

being well done and the little differences between real and theoretical 

accelerations. 

 One example of commercial accelerometer is from Kyowa. This company 

has several types of acceleration transducers regarding the specifications that the 

application requires. Each model comes in compact and  
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Figure G.4 Accelerometers position 

     

lightweight configuration, provides a wide frequency response range, and ensures 

superior dynamic and static characteristics. Rated capacities range from 9.807m to 

9807m every second, covering a wide scope of applications. In addition, triaxial 

models are available for simultaneous detection of accelerations in three 

directions: X, Y and Z. Detected signals are amplified by signal conditioners with 

excellent linearity and then processed for accurate measurement [18]. 

3) Deformations, cracks (strain gages) 

 Related with the previous application, in road simulator and in other types of 

vehicle test is very important to know the deformations, cracks that the vehicle 

suffers under some driving conditions. The sensors that measure these interested 

outputs are the strain gages. After the test, the results are analyzed and different 

graphs are calculated (examples figure G.5) in order to know the current problems 

and predict the future concerns in order to apply the needed countermeasures to 

avoid these problems in the market. 

Also the strain gages [19] that Nissan engineers are using comes from 

Kyowa company. Strain gages are designed to electrically detect “strain,” minute 

mechanical changes occurring in response to applied force. They are used not 

only for machines and moving objects but also in various fields including electrical 

equipment, civil engineering, building construction, chemicals and medicine. Strain 

gages enable detection of imperceptible elongations or shrinkages occurring in 

structures. Measurement of such elongations or shrinkages reveals the stress 

applied to the structure. Stress is an important factor to confirm the strength and 

safety of vehicles or structures. 
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Figure G.5 Examples strain gages output 

 

KYOWA strain gages are available for measurement of varied types of 

strain, from static strain to dynamic strain occurring at higher than 100 kHz and 

impact-initiated strain. KYOWA strain gages also provide a wide range of 
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applications and can conveniently be applied to structures of varied materials and 

shapes.  

In addition, strain gages are used as sensing elements for measuring load, 

pressure, acceleration, displacement and torque. 
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Annex H. Work risks 

The work risks of this system don’t have big effects to any employee. If that 

is used with a correct responsibility, and the employee knows how to operate and 

proceed with this system, it’s very difficult that something wrong happens. 

 By the way, it’s important to mention that like all electronic devices, have 

electronic components that needed to be excited trough electrical power in order 

they can work. For that reason it’s important to take caution for the employee safety 

following the basic prevention items, same that when somebody is using industrial 

electronic equipments. Also if the employee is working with some special sensors, 

like lasers distance, its rule that he must read and understand the prevention items 

to consider when he is using these special types of sensors. 

 If an analysis more generally is done, this system is thought to work in any 

vehicle test, so under these conditions it’s necessary to take in account items 

related with security and safety that in tests sections are very common, like put the 

instrumentation in the workshop, after go to the test track to do the test and if 

somebody notice something strange in the vehicle it’s necessary stop immediately 

the test, and check the vehicle. 

 Also, if the test is doing in IDIADA tests tracks, it’s essential to follow the 

own safety and security rules, that the person in charge must know in order to drive 

and test in any IDIADA test track. 
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Annex I. Economical study 

From the economical point of view, the most important part of this project is 

the cost of the data logger DEWE-201. Thanks that NTCE-S has this advanced 

data logger minimize a lot the cost of this project. But if the intention is to buy this 

data logger to apply RA2VTMD to other applications, it’s important to know that the 

cost can achieve 30.000€ more or less. 

The other parts of the system have not a big economical impact because 

some sensors are available from low cost. Only special sensors like 

accelerometers with very good specifications could be more expensive. 

Also other tools like server, wireless connection by WLAN antenna or the 

software for the viewer can be acquired easily for an available cost and it’s 

possible to get from everybody or company interested to extend and implement this 

RA2VTMD system. 


