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1 Introduction 
The Task C.4 of the MILE21 foresees the retrieval of on-road data that will contribute in the 

development of the methodology for assessing real-world fuel consumption and CO2 emissions. The 

Task aims in monitoring a large number of vehicles throughout Europe with the use of On-Board 

Diagnostics (OBD) loggers. OBD loggers are devices that are plugged into the vehicle and record data 

that are provided by the vehicle and enable the monitoring of the vehicle activity. Based on these data 

it is possible to calculate the fuel consumption. The first step in this monitoring exercise is to choose 

the most suitable device that is commercially available. The current report initially defined the 

technical characteristics that are required for performing the Task’s activities and subsequently 

experimentally evaluated a series of potentially suitable devices. In the final part of the evaluation, 

the chosen device was tested with three different vehicles in an exercise that replicated the conditions 

of large-scale deployment. 

 

2 OBD loggers 
2.1 Required characteristics 
The evaluation of the available OBD scanners/data logging equipment (OBD adapter + interface + 

software) shall be based on the following:  

• ease of use  

• ease of transfer (size, weight)  

• connectivity (wired or wireless)  

• cost  

From the above-mentioned characteristics/limitations, it can be concluded that the selected 

equipment has to optimally use wireless communication between the OBD scanner and the data 

logger or to be an autonomous unit at a higher cost. 

Expanding the above reasoning, the evaluation work primarily focused on small sized OBD adapters 

plugged directly to the vehicle’s OBD socket, communicating via Bluetooth protocol with modern 

smartphones. In this way, we obtained a good combination of portability and low cost. The 

performance of all tested equipment, concerning the collected data, was evaluated compared to the 

respective data collected from the system used at LAT for all the in-laboratory measurements. The 

typical setup in that latter is a Silver Scan Tool interface communicating to a desktop computer 

through an RS232 native serial port, using software from RA Consulting. 

Additional extensive testing of data collection using the previously discussed methodology 

(smartphones connected via Bluetooth protocol to OBD adapters, data transfer via GSM) showed that 

in intensive daily usage none of the above mentioned additional prerequisites was fulfilled: the 

connectivity (the time needed to establish the communication between a smartphone and the OBD 

adaptor) was, in most cases of several minutes, depending on the used smartphone. The undisturbed 

communication, also, depended on the device’s Bluetooth quality. 

For these reasons the mentioned methodology was no further investigated. 

We adopted, instead, the usage of autonomous OBD scanners/data loggers having the additional 

possibility of data transmission via GSM without any intervention of the user/driver of the vehicle. The 

chosen solutions were the following: 



• NeoVI RED 

• Crossyn Automotive BV 

• CSS CL3000 

 

2.2 Model description and evaluation 
2.2.1 NeoVI RED 
NeoVI RED (hardware) combined with the ”Vehicle Spy 3” software, both from Intrepid Control 

Systems, Inc. Received for evaluation at 28/02/2019 

 

It is a general-purpose Controlled Area Network (CAN) network interface, able to be connected to the 

vehicle’s CAN network via the OBD socket - the necessary cable is provided - in order to receive or 

transmit signals. The device can be operated either in direct mode (connected to the examined CAN 

network and to any computer running the Vehicle Spy software) either as autonomous device running 

a pre-specified sequence of actions after being activated : Once activated by an “ignition on” event on 

the vehicle, it starts receiving preselected CAN messages (PID’s), stores them at the included 

removable memory card and when the engine turns off (“ignition off”) it stops receiving and storing 

data and goes to a latent mode (consuming less energy and waiting the next “ignition on” event. In 

order to take access to the recorded data, the memory card (mini SD) has to be removed and be 

connected (using a provided adapter) to a computer running the Vehicle Spy software (software key 

protected). The data transfer from the SD card and their translation to readable parameter values is 

performed from the import/export sub-system of the mentioned software.  

The neoVi + Vehicle Spy combination shows very interesting abilities as permitting a low-level 

interaction/communication with the CAN network of a vehicle. When no specific CAN gateway is 

present for the OBD system, the whole signal traffic on the CAN network can be monitored. Even 

better, it becomes possible to identify and decode specific signals (reverse engineering). 

Unfortunately, the complexity of the provided software and the requirement of a high level of 

knowledge user make the simplest usage of the device a complex project. The provided 

documentation is voluminous, requiring a serious time investment and important background 

knowledge of the subject. 

Figure 1 shows the device plugged in the vehicle’s OBD socket and Figure 2 shows the user interface 

of the Vehicle Spy.  



  

Figure 1: The neoVI RED installed in one test vehicle (Peugeot 308 HDi). 

 

 

Figure 2: Main information screen of the “Vehicle Spy 3” software in direct mode. 

 

Part of a data recording obtained from neoVI in autonomous operation and it can be found in the 

Annex. The necessary configuration of the device was kindly offered by Mr Ulrich Motz (Intrepid CS 

Inc.) during a remote training session. For presentation purposes, the content of the table is 

transposed. The last 10 variables correspond to special signals used to activate or inactivate the data 

reading and recording depending on the status of the car (mainly ignition on or off) for different CAN 

network circuits. 



The installed RAM in the neoVI RED allows configuration scripts for the collection of about 30 to 40 

PIDs of any mode, including not standard OBD2 codes. The sampling frequency depends on the 

vehicle’s CAN network. The imported recordings from the SD card can be converted and exported at 

any inferior frequency rate. The SD card had a capacity of 16 GB that contains also necessary hidden 

files for the device and it is not possible to be replaced by a spare one. 

2.2.2 Crossyn Automotive BV 
Redstone and Observer devices from Crossyn Automotive BV. Received for evaluation at 28/02/2019 

 

It is rather a service than a simple device(s). The kit consists of two devices to be installed in the vehicle: 

The “Redstone” has to be installed preferably under the bonnet, connected to the battery in order to 

be powered continuously. The “Observer” is a small OBD adapter to be plugged permanently at the 

vehicle’s OBD socket. The provided installation instructions are clear and the devices are installed as 

shown in Figure 3 and Figure 4. 

 

  

Figure 3: The “Redstone” device installed on the top of the test vehicle’s battery. 



 

Figure 4:  The “Observer” device plugged at the OBD socket of the test vehicle. 

The “Observer” sends the collected information to the “Redstone” via their internal Bluetooth 

communication channel. The “Redstone” device is in continuous contact with the Crossyn portal and 

sends the OBD collected information together with the position (GPS) along with acceleration 

information from the incorporated sensors. This service is charged 8 euros per month. 

After the installation, the user/driver does not deal any further with the devices. 

On the other hand, at the Crossyn portal, the user or the project administrator has to declare a project, 

the involved vehicles and the drivers. The drivers have to allow permissions of the data usage. 

To access to the data the user has to log-in to the Crossyn portal with his own credentials and using 

the provided interface to obtain the necessary codes in order to select the vehicle or driver, the 

date/time of interest and, finally the data (see Annex for more details in the user interface). 

It becomes evident that a front-end application is necessary in order to make the collected information 

usable. 

Additionally, the “vehicle speed” information is obtained from the GPS indications, there is no MAF or 

MAP information and the time resolution is of 0.2 Hz (no possibility of higher resolution). The fuel 

consumption information comes from the fuel tank level. 

The Crossyn system seems to be oriented in vehicle fleet management applications. 

 

2.2.3 CSS CL3000 
CL3000 (hardware) combined with the “CANvas” software, both from CSS Electronics. Received for 

evaluation at 04/03/2019 

 

It is also a general purpose CAN network scanner, capable to be connected to the vehicle’s CAN 

network at the OBD socket (the connection cable is provided). 



It works either in direct mode connected to a computer in order to investigate the vehicle’s network, 

either as an autonomous data logger reading pre-defined PIDs, storing them to the incorporated 

(standard size) 16 GB SD card in predefined file sizes and transferring them –if configured – to a 

defined FTP server via Wi-Fi connection. To overcome the limited range of a Wi-Fi connection, a 4G 

USB dongle is included. Thus, the recorded data can be sent any time at any distance. A file of 10 MB 

corresponds to a collection of about 5 minutes of 20 PIDs. 

The device can be configured or used with two software packages (free download from CSS web site) : 

For device configure jobs, direct mode operation, received data file post-processing (file merging, 

sampling frequency conversion, translation into physical values), the suggested software is the 

“CANvas”. The provided documentation is sufficient. The usage of CANvas is easy and allows any user 

to direct investigate “mode 1” PIDs, set up the device as an autonomous data logger storing the 

recordings locally (up to 20 PIDs) and transmitting them to a remote file server. 

For lower mode investigations on the vehicle’s CAN network (including the search for not standard 

PIDs and reverse engineering) the “Wireshark” plugin has to be installed to the CANvas. 

Figure 5 and Figure 6 present the devices as are installed in the vehicle. 

 

Figure 5: The CS300 connected to the OBD socket of a Peugeot 308 HDi. The 4G dongle is plugged to 

the multimedia USB socket of the vehicle. 



  

Figure 6: The installed devices during autonomous operation: yellow and red lights of the CL3000 are 

fast blinking (green: under power). 4G dongle: the green light indicates the created WiFi network, the 

blue light indicates a 4G transmission. 

 

Figure 7 shows the server activity during a file transfer session. 

 

Figure 7: FTP server activity during a file transfer session. The initial negotiation is presented as well as 

the device’s id, which is configurable. 

 

It has to be noted that if for any reason, the data transmission is not successful (or possible or – simply 

– not configured), the not transmitted data files remain at the local SD. There is no data loss in case of 

a full SD as the newer files replace the older ones. 

The device can be connected to a computer as an ordinary USB memory stick. If this connection is 

done before the connection to the OBD port, the user can copy data files from the SD and change the 

configuration of the device. If the connection to the computer is done after the connection to the OBD 

port, the device can be used in direct mode (with data recording and transmission, if desired). 



As an autonomous OBD2 scanner/data logger, the CL3000 (and the 4G dongle, if desired) has to be 

connected to the OBD port of the vehicle, after being configured (using the CANvas software). Once 

connected, the CAN protocol parameters are identified and the device remains in idle mode 

(“sleeping”) until the ignition goes on. Then it awakes and begins receiving and recording data. Once 

the size of a recording file reaches the predefined size, the file closes and a new one opens (the name 

of the files includes the device’s id and the file number). The transmission of the completed file begins. 

In normal conditions (4G coverage, communication conditions) the transmission of the file takes quite 

less time than the data collection so that accumulation of files does not happen. In that case, the files 

remain at the SD card until their transmission is possible. If this does not happen for any reason (e.g. 

no data left at the SIM of the 4G dongle, no 4G coverage), after several hours they will be replaced by 

the newly created files. When the ignition goes off, the device after some time goes “sleeping”. 

The maximum number of PIDs (mode 1) scanned is 20. In order to choose the most important ones 

for the actual vehicle, the user can use a specific downloadable configuration file. The CL3000 once 

configured with this and connected to the vehicle, will respond with a list of the supported PIDs (see 

PID list in the Annex) 

The recorded data files have to be imported to CANvas software for post-processing in order to become usable. 
The final exported file has the structure presented at the following table.  

 
Table 1: Fragment of a post-processed file (16 PIDs chosen from the available on the Peugeot 308 HDi). 

Timestamp ID(HEX) Value(DEC) Name Min Max Unit 

14:12:36:09.2 34104 31.16 Calculated engine load 0 100 % 

14:12:36:09.2 34105 33 Engine coolant temperature -40 215 Β°C 

14:12:36:09.2 3410B 101 Intake manifold absolute pressure 0 255 kPa 

14:12:36:09.2 3410D 0 Vehicle speed 0 255 km/h 

14:12:36:09.2 3410F 26.5 Intake air temperature -40 215 Β°C 

14:12:36:09.2 34111 99.96 Throttle position 0 100 % 

14:12:36:09.2 3412C 17.25 Commanded EGR 0 100 % 

14:12:36:09.2 3412D 29.09 EGR Error -100 99.2 % 

14:12:36:09.2 34133 100 Absolute Barometric Pressure 0 255 kPa 

14:12:36:09.2 34146 19 Ambient air temperature 0 215 Β°C 

14:12:36:09.2 34149 0 Absolute throttle position D 0 100 % 

14:12:36:09.2 3414A 0 Absolute throttle position E 0 100 % 

14:12:36:09.2 4410C 795.25 Engine Rpm 0 16383.75 rpm 

14:12:36:09.2 44110 8.13 MAF air flow rate 0 655.35 grams/sec 

14:12:36:09.2 4413C 33.6 Catalyst Temperature: Bank 1, Sensor 1 -40 6513.5 Β°C 

14:12:36:09.2 4415D -3.09 Fuel injection timing -210 301.992 Β° 

 
The first column contains the timestamp. In this case, all PID read responses have identical timestamps because 
their presented values are average values corresponding at the demanded down rate (1 Hz) of the initial 
sampling frequency. The configured timestamp includes the date (14/03/2019) and the time at the hh:mm:ss.0 
format. The complete file consists of a sequence of data fragments, each one having its own timestamp. 
A conversion of this data structure in the commonly used (data line per timestamp, each variable value at a 
different column of the line) is necessary. 

 

2.3 Comparative evaluation of the selected devices  
The general requirements of the system to be selected, as prescribed at MILE21 Inception report, Task 

C.4 are presented together with the corresponding specifications of the evaluated devices are: 



The proposed OBD scanner/data logger has to be compliant to the OBDII/EOBD scan tool functions 

according to ISO 9141-2 / SAE J1979, ISO 14230, ISO 15765-4(CAN), SAE J1850 PWM (Ford) and J1850 

VPW (General Motors).  

All three evaluated devices are compliant to CAN based OBD2 systems. The vast majority of recently 

produced cars uses the CAN protocol. 

 

The proposed equipment has to provide ease and, mainly, reliable connection to the vehicle’s ECU 

via the standard OBD socket. The communication, once established, has to be continuous and 

uninterrupted.  

All three evaluated devices fulfil these requirements 

 

The user has to be able, through the provided software, to select as many as possible vehicle 

operation parameters (PIDs). It should be noted that the number of the available PIDs depends on 

the vehicle.  

Number of selectable parameters for data logging: 

• neoVI RED: 30-40 from any present CAN network on the vehicle. The parameter number 

depends on the nature of the selected PIDs. 

• Crossyn: 105, not user selectable. Not necessarily supported at passenger cars. Some of them 

come from sensors installed at the Crossyn Redstone device (GPS and accelerometer related). 

• CSS CL3000: 20, user selectable from “mode 1” PIDs using a high-level configuration software 

(CANvas). More flexibility using the low-level plugin. 

 

The received data have to be presented in physical units.  

• neoVI RED: after import and post process of the recorded data, exclusively with the provided 

“Vehicle Spy 3” software. 

• Crossyn: Yes. A front-end application is necessary in order to select, collect and arrange the 

data from the Crossyn portal. 

• CSS CL3000: after import and post process of the recorded data, exclusively with the provided 

“CANvas” software. Batch processing and file merging are provided. 

 

The user has to be able to start and stop data logging sessions. The duration of these sessions has 

not been fixed or limited in any way. The time interval between the consecutive recordings (each 

recording contains the data from all selected PIDs) has to be depended only on the specific 

vehicle/ECU and not on the used data logger software.  

All three evaluated devices can operate fully automatically (recording starts at “ignition on” and stops 

at “ignition off”. User selectable start of data logging sessions is possible with the neoVI RED and 

CL3000 devices. In this case, a portable computer is needed. At Crossyn device the user is not able to 

start and stop data logging sessions. The user can only select, afterwards, the time period of interest 

from the Crossyn portal. 



The collected data, after the end of the logging period, have to be exported into common computer 

file formats such as CSV, MDF (DAT), Microsoft Excel, Google Sheets etc.  

• neoVI RED: Yes, as explained above. 

• Crossyn: This feature has to be included at the necessary front-end application. 

• CSS CL3000: Yes, as described previously. Additional Excel macro or similar utility needed to 

rearrange the structure of the exported data files, as explained previously. 

 

Task C4 also prescribed a series of additional requirements at the MILE21 Inception report: 

  

Ease of use  

neoVI RED: The device is autonomous, but after following a complicated configuration procedure. The 

user has to download the data from the embedded SD card regularly. This operation includes the 

disconnection of the device from the car, removing of the protective (red) cover of the device, 

removing of the mini SD, insertion of the mini SD in a USB memory stick adapter for mini SDs (included) 

and connection of this adapter to a computer with the “Vehicle Spy 3” software. Then the user, from 

the respective selection menu, imports the recorded files to the computer, converts them and saves 

them to the local HDD. Subsequently. the user deletes the recordings from the mini SD, always using 

the appropriate operations in the “Vehicle Spy 3” environment. At the final step, the user has to 

reinstall the SD inside the neoVI RED and to reconnect it to the OBD port of the vehicle. It has to be 

highlighted that the above-described procedure is mandatory. Using any Windows utilities for file 

transfer or deleting destroys the file structure of the SD and the system becomes unusable. Usage of 

several spare SDs is not also possible unless they are all preconfigured. It becomes clear that the neoVI 

is not addressed to inexperienced and untrained users. Intrepid Control Systems Inc, charges 8 

working hours at 125 euros per hour to provide a working configuration file/script allowing the 

autonomous recording of the indicated PIDs. Rating: 1/10 

 

Crossyn: After the initial installation of the devices (in some cases a vehicle electrician may be needed) 

the user can forget the installed system under the strict condition that a front-end application adapted 

to his own needs exists. Otherwise, the simple usage of the Crossyn web pages does not provide usable 

data. Rating: from 10/10 to 1/10, depending on the existence of an adequate front-end application. 

 

CSS CL3000: The device can be easily configured using the “CANvas” software together with the 

provided documentation. It is recommended to be combined with a 4G transmission of the recorded 

data - otherwise, a less expensive CL2000 can be used instead. Thus an FTP server installation is 

needed. WiFi transmission should be enough if downloading of data after return to the “base” is 

sufficient. The cost of the 4G provider has to be considered. 

Using “CANvas” the post-processing of the received (or just copied from the SD files using standard 

Windows methods) is easy. Additional programming (e.g. Excel macros, Matlab etc.) is necessary to 

bring the exported files to a convenient format. Rating: 7/10. 

 



Ease of transfer (size, weight)  

The Crossyn Redstone device is connected to the vehicle’s battery. It has to be disconnected first in 

order to be transferred. On the other hand, the Crossyn Observer device is the smaller and the most 

discrete. Rating: 5/10. 

The neoVI RED and the CSS CL3000 are similar in size and weight, both needing cable connection to 

the vehicle’s OBD port. Rating: 7/10. 

 

Connectivity (wired or wireless)  

neoVI RED: it is a strictly wired device. Rating 5/10. 

Crossyn: it is a strictly wireless device. Rating 7.5/10. 

CSS CL3000: it can be used either as a wired or wireless device. Rating 10/10. 

 

Cost  

All costs are given without tax 

neoVI RED + Vehicle Spy 3: 1325 € 

Crossyn + One month-one vehicle service : 80 + 8 = 88 € 

CSS CL3000 (the software is free of charge): 479 € 

The neoVI RED device together with the “Vehicle Spy 3” software is, clearly, addressed to the 

experienced specialist. It could be used in laboratory R&D jobs. Even with a pre-configured device, the 

recovery of the recorded data should be difficult for the normal user/driver. It should be rejected. 

The Crossyn device and corresponding service is the polar opposite of the neoVI. Once installed, the 

user/driver is not yet involved. The data collection and processing burden the project staff. The 

provided data (PIDs) does not cover the needs of the project (no MAF and MAP parameter values). 

The data sampling rate of 0.2 Hz is too slow for the models under development. It should be rejected. 

The CSS CL3000 is placed in between the above-mentioned devices. It is easy to be configured and the 

data recovery is easy either, directly, from the SD card or, better, via 4G and FTP server. These late 

options are really useful for the needs of the project. It is suggested. 

 

3 Evaluation of the suggested scanner/data logger device in 
real conditions 

  

The CSS CL3000 configured using the provided “CANvas” software (high level/user friendly interface) 

can access the PIDs as shown in the Annex. It has to be highlighted that the scanned PIDs differ in 

number and description, depending on the type of the examined vehicle (the main distinction being 

between gasoline/LPG/CNG and diesel-fueled passenger vehicles).  



Taking into account that the number of the scanned/recorded PIDs is limited (20 PIDs max.), in order 

to choose the most useful ones it seems necessary to perform a preliminary scan to the examined 

vehicle using the provided by CSS configuration script. In this way, the user can select the recording of 

the supported by the specific vehicle PIDs only. However, for usage simplicity purposes, the user can 

use a common configuration in all vehicle types. When a certain PID is not supported, it is simply 

omitted in the produced recording file. 

The devices were used in the following vehicles: 

• Peugeot 308 HDi 

• Renault Clio 1.5 dCi 

• Seat Ibiza 1.0 (gasoline) 

 

3.1 Evaluation on a Peugeot 308 HDi  
The recordings of all tests were transferred to the FTP server via the provided 4G dongle. 

The CSS CL3000 was configured to scan 16 (supported) PIDs at a 2 Hz frequency. The size of the 

recording files was configured at 10 MB. In the specific installation (vehicle and selected PIDs) a file of 

10 MB contains collected information from about 5 minutes of operation. Once the defined file size is 

reached, the file is saved in the SD card of the device and a new file is opened. In parallel, the existing 

files in the SD card are transmitted to the defined FTP server if a connection is possible. Otherwise, 

they remain in the SD card waiting for a connection or be transferred manually by the user. The 

received files from every test-ride were merged and downsampled to 1 Hz using the “CANvas” 

software. Further post-processing, for presentation/calculations purposes, was performed in MS-

Excel. For all performed test-rides vehicle speed and engine speed vs relative time (from “ignition-

on”) are presented. Information from all selected PIDs was recorded. 

The following figures show the installation final check under real-world conditions and the test 

measurements. 

 



 

Figure 8: Test-ride 1 (preliminary) Performed as a final check of the installation in real operation 

conditions. 

 

 

Figure 9: Test-ride 2: It comprises urban, extra urban and highway driving. Note that the last part of 

the recording (parking of the car, ignition off) is not included because the relevant file was not 

transmitted as its size was inferior of the defined (10 MB). This file is closed after ignition-off and 

remains at the SD card. It will be transmitted at the next power-on of the system (ignition on). 
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Peugeot 308 HDi - test ride 2 - 13/03/2019
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Figure 10: Test-ride 3: After engine start, an urban and extra-urban ride was performed. Then the 

vehicle was stopped, parked and locked. After about 40 minutes the vehicle used in another urban, 

extra urban and finally was parked at the Laboratory. The recording timestamps were kept correct due 

to the (battery operated) internal real clock of the device. 

 

 

Figure 11: Test ride 3 (zoom): Operation of the system during some stop and start events during the 

urban part of the ride. The operation of the system was not interrupted as the ignition remained on. 

After the above test rides (14/03) the vehicle remained locked until 18/03. At 18/03 the operation of 

the whole system was checked. No battery depletion was observed and, after ignition on, the system 

was fully awakened. 
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3.2 Evaluation on a Renault Clio 1.5 dCi  
This test was performed in order to check the operation of the system in a vehicle of similar 

characteristics without any configuration change. 

From the OBD2 system of this vehicle 15 PIDs were scanned (no response for the “fuel injection 

timing” was obtained). No blank lines were added at the response blocks.  

 

Table 2: Fragment of a post-processed file (15 PIDs scanned out of 16 demanded) on a Renault Clio 1.5 

dCi. 

Value Description 

35.48 Calculated engine load 

73 Engine coolant temperature 

10 Intake manifold absolute pressure 

3 Vehicle speed 

47 Intake air temperature 

90.16 Throttle position 

0 Commanded EGR 

-0.16 EGR Error 

101 Absolute Barometric Pressure 

23 Ambient air temperature 

3.14 Absolute throttle position D 

1.57 Absolute throttle position E 

789.25 Engine Rpm 

7.69 MAF air flow rate 

143.7 Catalyst Temperature: Bank 1, Sensor 1 

 

 

 

Figure 12: Test ride on a Renaut Clio 1.5 dCi: It contains an urban part ride, a vehicle stop (ignition off) 

and some parking manoeuvres. The system performed correctly. 
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The system once configured, shows the same functionality installed in vehicles of similar technology 

(actually, diesel powered). 

 

3.3 Evaluation on a Seat Ibiza 1.0 (gasoline) 
This vehicle was selected for two reasons: 

It is a gasoline powered vehicle. Some critical signals for our purposes are different, mainly the signals 

concerning the intake air flow (MAP instead of MAF and relative parameters allowing a precise air flow 

calculation) and lambda values from the installed sensors. 

The OBD circuit of this vehicle includes a dedicated CAN gateway, in contrast of the two previously 

tested vehicles (no specific gateway, all CAN network traffic is “visible” using an adequate scanner 

(e.g. the neoVI RED device combined with the “Vehicle Spy 3” software with a suitable configuration). 

 

Figure 13: The tested Seat Ibiza 1.0 

 



 

Figure 14: The CL3000 connected to the OBD socket of the Seat Ibiza. The 4G dongle is plugged to the 

provided multimedia USB socket. 

The first test was performed with the CL3000 operated as configured for the previously tested 

diesel vehicles. 12 PIDs were responded out of the 16 scanned, as shown in Table 3.  

 

 
Table 3: Fragment of a post-processed file (12 PIDs scanned out of 16 demanded) on the tested Seat 

Ibiza. The “intake manifold absolute pressure” (MAP) was not demanded. 

Value Description 

25.088 Calculated engine load 

34 Engine coolant temperature 

37 Intake manifold absolute pressure 

1153 Engine Rpm 

0 Vehicle speed 

15 Intake air temperature 

14.896 Throttle position 

103 Absolute Barometric Pressure 

313.3 Catalyst Temperature: Bank 1, Sensor 1 

13 Ambient air temperature 

13.72 Absolute throttle position D 

13.72 Absolute throttle position E 

 



 

Figure 15: Preliminary test ride with the system installed on the Seat Ibiza. Some stop and start events 

recorded at the last half of the ride. The last file was not transmitted (remained at the SD card) as it 

was smaller than the predefined size. 

The installed system worked properly. All present PIDs (out of the demanded using the “diesel” 

configuration) were recorded correctly. It becomes evident that a different scanner configuration has 

to be used in order to provide the necessary information from vehicles equipped with spark ignition 

engines. For this purpose, the previously described procedure was repeated in order to obtain the list 

of the provided PIDs from the OBD system of the specific vehicle, which are presented in the Annex. 

From this list, 20 PIDs were chosen, the CL3000 was appropriately configured and two test rides were 

performed. 
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Figure 16: Seat Ibiza 1.0 (gas.)  test ride 2: urban, extra-urban drive, vehicle stopped and parked for 20 

minutes, then urban and extra-urban drive. The time is relative to the initial engine start. No data were 

recorded during vehicle engine off. Timestamps were maintained correctly. 

 

 

Figure 17: Seat Ibiza 1.0 (gas.)  test ride 3: A relative fast Laboratory, extra urban and highway ride, 

then stop and return back to Laboratory. Some stop and start events recorded during the urban part 

of the ride. 

 

It has to be reminded that during all the previously presented test rides using all tested vehicles, all 

data from the responding PIDs were recorded. The presented graphs contain only the information of 

the engine and vehicle speeds vs relative time in order to demonstrate the correct operation of the 

system. Presenting graphs of other parameters vs time does not affect in any way the performed 

evaluation of the selected system. Contrary, it could result in more complex in interpretation 
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descriptions as it is shown at the following “calculated engine load” and vehicle speed vs time graph 

presenting data from the test ride 3 of the Seat Ibiza : 

 

 

Figure 18: Test ride 3: Vehicle speed and calculated engine load. 

 

4 Conclusion 
The CSS SL3000 OBD2 scanner/data logger together with the provided 4G dongle were installed and 

tested at three vehicles (diesel and gasoline-fueled). The operation of the system was correct 

concerning the data collection and transmission to the dedicated FTP server.  

A general configuration for all vehicle types (used fuel) could be possible at the expense of several 

possibly not supported PIDs, depending on the vehicle’s OBD system. 

A vehicle specific configuration is preferable and easy to be tailored but it assumes the involvement 

of the vehicle’s user or the in-situ intervention of a member of the project staff or the specific 

configuration work done at the project headquarters after the relevant information has been collected 

from the vehicle’s user.   
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5 Annex 
 

5.1 Model description and evaluation 
5.1.1 NeoVI RED 
Table 4: NeoVI recorded data 

Date 8/3/2019 8/3/2019 8/3/2019 8/3/2019 

Time 17:43:25 17:43:26 17:43:26 17:43:27 

Time (abs) 0 0.5 1 1.5 

Engine_Coolant_Temperature__PID_05_ (Β°C) 62 62 62 62 

Intake_Manifold_Absolute_Pressure__PID_0B_ (kPa) 97 97 97 97 

Engine_RPM__PID_0C_ (rpm) 809.5 892 843 837 

Vehicle_Speed_Sensor__PID_0D_ (km/h) 0 0 0 0 

Intake_Air_Temperature__PID_0F_ (Β°C) 24 24 24 24 

Air_Flow_Rate_from_MAF_Sensor__PID_10_ (g/s) 10.24 11.77 10.3 9.86 

Absolute_Throttle_Position__PID_11_ (%) 90.98039 90.98039 41.17647 39.60784 

WR_O2_Sensor_1_1_Equivalence_Ratio__Ξ»___PID_24_ 0 0 0 0 

WR_O2_Sensor_1_1_Voltage__PID_24_ (V) 0 0 0 0 

Barometric_Pressure__PID_33_ (kPa) 98 98 98 98 

Module_Voltage__PID_42_ (V) 11.68 11.72 11.76 11.78 

Relative_Throttle_Position__PID_45_ (%) 100 100 42.35294 40 

Ambient_Air_Temperature__PID_46_ (Β°C) 11 11 11 11 

Accelerator_Pedal_Position__D___PID_49_ (%) 14.90196 14.90196 14.90196 14.90196 

SleepFlags 0 0 0 0 

WakeupFlags 0 0 0 0 

WakeUpSms 0 0 0 0 

WakeupSlaveA 0 0 0 0 

WakeupSlaveB 0 0 0 0 

WakeupMainVnet 0 0 0 0 

WakeupUsb 0 0 0 0 

PowerBoot 0 0 0 0 

LowVbatSleep 0 0 0 0 

NoCmSleep 0 0 0 0 

 

 



5.1.2 Crossyn  

 
Figure 19: Request of the recorded data from trips during the specified period. 

 

 
Figure 20: Procedure to follow in order to obtain the necessary trip-id.  

 



 
Figure 21: Selection of the desired information (PID). 

  

The number of every PID refers to the following table: 

 
1: ODOMETER (Km) 
2: FUEL LEVEL (volume) (Litres) 
3: BATTERY VOLTAGE (V) 
4: ENGINE SPEED (RPM) (rpm) 
5: VEHICLE SPEED (Km/h) 
6: ENGINE COOLANT TEMPERATURE (CELSIUS) (ºC) 
7: OUTSIDE TEMPERATURE (CELSIUS) (ºC) 
8: PARKING BRAKE STATUS 
9: BRAKE FLUID LEVEL 
10: WASHER FLUID LEVER 
11: DISTANCE TRAVELED SINCE DTCs CLEARED (Km) 
12: DISTANCE TRAVELED WITH MALFUNCTION LAMP INDICATOR (MIL) ON (Km) 
13: THROTTLE POSITION (%) (%) 
14: SERVICE - TIME UNTIL NEXT SERVICE (Days) (Day(s)) 
15: SERVICE - DISTANCE UNTIL NEXT SERVICE (Km) 
16: BRAKE PAD WEAR SENSOR - FRONT 
17: BRAKE PAD WEAR SENSOR - REAR 
18: SEAT BELT STATUS - DRIVER 
19: SEAT BELT STATUS - PASSENGER 
20: SEAT OCCUPANT SENSOR - PASSENGER 
21: ENGINE COOLANT LEVEL 
22: WHEEL PRESSURE STATUS - FRONT LEFT 
23: WHEEL PRESSURE STATUS - FRONT RIGHT 
24: WHEEL PRESSURE STATUS - REAR LEFT 
25: WHEEL PRESSURE STATUS - REAR RIGHT 
26: CALCULATED ENGINE LOAD (%) (%) 
27: EV/HYBRID BATTERY PACK REMAINING LIFE (%) 
28: ODOMETER - ADJUSTMENT (Km) 
46: VEHICLE INTERIOR TEMPERATURE (CELSIUS) (ºC) 
47: SEAT OCCUPANT SENSOR - CENTER 
48: FUEL LEVEL (%) (%) 
50: WHEEL TIRE PRESSURE - LEFT FRONT (kPa or psi) (kPa) 



51: WHEEL TIRE PRESSURE - RIGHT FRONT (kPa or psi) (kPa) 
52: WHEEL TIRE PRESSURE - RIGHT REAR (kPa or psi) (kPa) 
53: WHEEL TIRE PRESSURE - INNER RIGHT REAR (kPa) (kPa) 
54: WHEEL TIRE PRESSURE - LEFT REAR (kPa or psi) (kPa) 
55: WHEEL TIRE PRESSURE - INNER LEFT REAR (kPa) (kPa) 
56: WHEEL TIRE PRESSURE - SPARE (kPa or psi) (kPa) 
67: GEAR POSITION 
71: STEERING ANGLE (DEGREES) (°) 
73: TURN SIGNAL RIGHT 
74: TURN SIGNAL LEFT 
75: IGNITION STATUS 
76: IMMOBILIZER STATUS 
77: DOOR STATUS - OPEN DOOR WARNING 
78: DOOR STATUS - FRONT LEFT 
79: DOOR STATUS - FRONT RIGHT 
80: DOOR STATUS - REAR LEFT 
81: DOOR STATUS - REAR RIGHT 
82: OIL - SERVICE REQUEST 
83: MIL (MALFUNCTION LAMP INDICATOR) REQUEST 
84: ABS WARNING LAMP 
85: AIRBAG WARNING LAMP 
86: OIL - PRESSURE WARNING LAMP 
87: BRAKE PEDAL STATUS 
88: ABS ACTIVE STATUS 
89: CRUISE CONTROL STATUS 
90: OIL - DISTANCE TO NEXT CHANGE (Km) 
91: OIL - TIME TO NEXT CHANGE (Days) (Day(s)) 
92: ENGINE TEMPERATURE WARNING LAMP 
93: TPMS (TYRE PRESSURE) WARNING 
94: SEAT OCCUPANT SENSOR - DRIVER 
95: DOOR STATUS - FRONT DRIVER SIDE 
96: DOOR STATUS - FRONT PASSENGER SIDE 
97: DOOR STATUS - REAR DRIVER SIDE 
98: DOOR STATUS - REAR PASSENGER SIDE 
100: DIESEL ADDITIVE (AdBlue®) LEVEL (volume) (Litres) 
101: DIESEL ADDITIVE (AdBlue®) LEVEL (%) (%) 
102: OIL - REMAINING LIFE (%) (%) 
103: FUEL CONSUMPTION (l/100 km) 
104: VEHICLE LOCKED 
105: WIPER STATUS 

The information for the selected PID is given in the following way: 

 



 
RPM vs time information for the selected vehicle trip. 

 

 

5.1.3 CSS CL3000 
 

Table 5: List of PIDs 

Value(DEC) Name 

1 SupportedM01PID01 Monitor status since DTCs cleared 

1 SupportedM01PID04 Calculated engine load 

1 SupportedM01PID05 Engine coolant temperature 

1 SupportedM01PID0B Intake manifold absolute pressure 

1 SupportedM01PID0C Engine RPM 

1 SupportedM01PID0D Vehicle speed 

1 SupportedM01PID0F Intake air temperature 

1 SupportedM01PID10 MAF air flow rate 

1 SupportedM01PID11 Throttle position 

1 SupportedM01PID1C OBD standards this vehicle conforms to 

1 SupportedM01PID1F Run time since engine start 

1 SupportedM01PID20 PIDs supported [21 - 40] 

1 SupportedM01PID21 Distance traveled with malfunction indicator lamp (MIL) on 

1 SupportedM01PID23 Fuel Rail Gauge Pressure (diesel, or gasoline direct injection) 

1 SupportedM01PID2C Commanded EGR 

1 SupportedM01PID2D EGR Error 

1 SupportedM01PID30 Warm-ups since codes cleared 

1 SupportedM01PID31 Distance traveled since codes cleared 

1 SupportedM01PID33 Absolute Barometric Pressure 

1 SupportedM01PID3C Catalyst Temperature: Bank 1, Sensor 1 

1 SupportedM01PID40 PIDs supported [41 - 60] 



1 SupportedM01PID42 Control module voltage 

1 SupportedM01PID46 Ambient air temperature 

1 SupportedM01PID49 Accelerator pedal position D 

1 SupportedM01PID4A Accelerator pedal position E 

1 SupportedM01PID4C Commanded throttle actuator 

1 SupportedM01PID4D Time run with MIL on 

1 SupportedM01PID4E Time since trouble codes cleared 

1 SupportedM01PID5D Fuel injection timing 

1 SupportedM01PID60 PIDs supported [61 - 80] 

1 SupportedM01PID71 Variable Geometry turbo (VGT) control 

1 SupportedM01PID7A Diesel particulate filter (DPF) 

1 SupportedM01PID80 PIDs supported [81 - A0] 

1 SupportedM01PID83 NOx sensor 

 

 

5.2 Evaluation 
 

Table 6: List of PIDs scanned by the CSS CL3000. The 5B and 5E could be proved of great importance 

for the aims of the project. 

PID01 Monitor status since DTCs cleared 

PID02 Freeze DTC 

PID03 Fuel system status 

PID04 Calculated engine load 

PID05 Engine coolant temperature 

PID06 Short term fuel trim Bank 1 

PID07 Long term fuel trim Bank 1 

PID08 Short term fuel trim Bank 2 

PID09 Long term fuel trim Bank 2 

PID0A Fuel pressure (gauge pressure) 

PID0B Intake manifold absolute pressure 

PID0C Engine RPM 

PID0D Vehicle speed 

PID0E Timing advance 

PID0F Intake air temperature 

PID10 MAF air flow rate 

PID11 Throttle position 

PID12 Commanded secondary air status 

PID13 Oxygen sensors present (in 2 banks) 

PID14 Oxygen Sensor 1 

PID15 Oxygen Sensor 2 

PID16 Oxygen Sensor 3 

PID17 Oxygen Sensor 4 

PID18 Oxygen Sensor 5 

PID19 Oxygen Sensor 6 

PID1A Oxygen Sensor 7 

PID1B Oxygen Sensor 8 

PID1C OBD standards this vehicle conforms to 

PID1D Oxygen sensors present (in 4 banks) 

PID1E Auxiliary input status 

PID1F Run time since engine start 

PID20 PIDs supported [21 - 40] 



PID21 Distance traveled with malfunction indicator lamp (MIL) on 

PID22 Fuel Rail Pressure (relative to manifold vacuum) 

PID23 Fuel Rail Gauge Pressure (diesel, or gasoline direct injection) 

PID24 Oxygen Sensor 1 (Fuel Air Equivalence Ratio) (Voltage) 

PID25 Oxygen Sensor 2 (Fuel Air Equivalence Ratio) (Voltage) 

PID26 Oxygen Sensor 3 (Fuel Air Equivalence Ratio) (Voltage) 

PID27 Oxygen Sensor 4 (Fuel Air Equivalence Ratio) (Voltage) 

PID28 Oxygen Sensor 5 (Fuel Air Equivalence Ratio) (Voltage) 

PID29 Oxygen Sensor 6 (Fuel Air Equivalence Ratio) (Voltage) 

PID2A Oxygen Sensor 7 (Fuel Air Equivalence Ratio) (Voltage) 

PID2B Oxygen Sensor 8 (Fuel Air Equivalence Ratio) (Voltage) 

PID2C Commanded EGR 

PID2D EGR Error 

PID2E Commanded evaporative purge 

PID2F Fuel Tank Level Input 

PID30 Warm-ups since codes cleared 

PID31 Distance traveled since codes cleared 

PID32 Evap. System Vapor Pressure 

PID33 Absolute Barometric Pressure 

PID34 Oxygen Sensor 1 (Fuel Air Equivalence Ratio) (Current) 

PID35 Oxygen Sensor 2 (Fuel Air Equivalence Ratio) (Current) 

PID36 Oxygen Sensor 3 (Fuel Air Equivalence Ratio) (Current) 

PID37 Oxygen Sensor 4 (Fuel Air Equivalence Ratio) (Current) 

PID38 Oxygen Sensor 5 (Fuel Air Equivalence Ratio) (Current) 

PID39 Oxygen Sensor 6 (Fuel Air Equivalence Ratio) (Current) 

PID3A Oxygen Sensor 7 (Fuel Air Equivalence Ratio) (Current) 

PID3B Oxygen Sensor 8 (Fuel Air Equivalence Ratio) (Current) 

PID3C Catalyst Temperature: Bank 1, Sensor 1 

PID3D Catalyst Temperature: Bank 2, Sensor 1 

PID3E Catalyst Temperature: Bank 1, Sensor 2 

PID3F Catalyst Temperature: Bank 2, Sensor 2 

PID40 PIDs supported [41 - 60] 

PID41 Monitor status this drive cycle 

PID42 Control module voltage 

PID43 Absolute load value 

PID44 Fuel Air commanded equivalence ratio 

PID45 Relative throttle position 

PID46 Ambient air temperature 

PID47 Absolute throttle position B 

PID48 Absolute throttle position C 

PID49 Accelerator pedal position D 

PID4A Accelerator pedal position E 

PID4B Accelerator pedal position F 

PID4C Commanded throttle actuator 

PID4D Time run with MIL on 

PID4E Time since trouble codes cleared 

PID4F 
Maximum value for Fuel Air equivalence ratio, oxygen sensor voltage, oxygen sensor current, and 
intake manifold absolute pressure 

PID50 Maximum value for air flow rate from mass air flow sensor 

PID51 Fuel Type 

PID52 Ethanol fuel % 

PID53 Absolute Evap system Vapor Pressure 

PID54 Evap system vapor pressure 

PID55 Short term secondary oxygen sensor trim, A: bank 1, B: bank 3 

PID56 Long term secondary oxygen sensor trim, A: bank 1, B: bank 3 



PID57 Short term secondary oxygen sensor trim, A: bank 2, B: bank 4 

PID58 Long term secondary oxygen sensor trim, A: bank 2, B: bank 4 

PID59 Fuel rail absolute pressure 

PID5A Relative accelerator pedal position 

PID5B Hybrid battery pack remaining life 

PID5C Engine oil temperature 

PID5D Fuel injection timing 

PID5E Engine fuel rate 

PID5F Emission requirements to which vehicle is designed 

PID60 PIDs supported [61 - 80] 

 

Table 7: List of PIDs available by the Seat Ibiza 1.0 (gas.). The 51 could be proved of great importance 

in the case of multiple fuel vehicles. 

PID01 Monitor status since DTCs cleared 

PID03 Fuel system status 

PID04 Calculated engine load 

PID05 Engine coolant temperature 

PID06 Short term fuel trim Bank 1 

PID07 Long term fuel trim Bank 1 

PID0B Intake manifold absolute pressure 

PID0C Engine RPM 

PID0D Vehicle speed 

PID0E Timing advance 

PID0F Intake air temperature 

PID11 Throttle position 

PID13 Oxygen sensors present (in 2 banks) 

PID14 Oxygen Sensor 1 

PID15 Oxygen Sensor 2 

PID1C OBD standards this vehicle conforms to 

PID1F Run time since engine start 

PID20 PIDs supported [21 - 40] 

PID21 Distance traveled with malfunction indicator lamp (MIL) on 

PID2E Commanded evaporative purge 

PID2F Fuel Tank Level Input 

PID30 Warm-ups since codes cleared 

PID31 Distance traveled since codes cleared 

PID33 Absolute Barometric Pressure 

PID3C Catalyst Temperature: Bank 1, Sensor 1 

PID40 PIDs supported [41 - 60] 

PID41 Monitor status this drive cycle 

PID42 Control module voltage 

PID43 Absolute load value 

PID44 Fuel Air commanded equivalence ratio 

PID45 Relative throttle position 

PID46 Ambient air temperature 

PID47 Absolute throttle position B 

PID49 Accelerator pedal position D 

PID4A Accelerator pedal position E 

PID4C Commanded throttle actuator 

PID51 Fuel Type 

PID56 Long term secondary oxygen sensor trim, A: bank 1, B: bank 3 

 


