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1  Introduction  
Benchmarking does more than let you know how to obtain the output. It also lets you 

understand the output of your competitors. This process, which can take on one of 

four general systems, allows you to implement metrics and the best practices of your 

industry so that you can start doing things better, cheaper, and faster. A specific, 

distinctive vehicle attribute branding is essential to make each vehicle unique and 

competitive. As a first step on the way, vehicle OEMs have to benchmark their vehicles 

in the competitive environment to understand and to strengthen or improve the 

potential of their vehicles. 

Benchmarking is an important part of any new vehicle development program. 

Normally this will involve looking at the competitors and setting the project targets. 

To set the targets it is helpful to record relevant key data from the competitor vehicle 

and this is where Influx Technology can help. 

Methodically collected benchmarking information, progressive software solutions, 

and unparalleled capability help your teams make better decisions, every day. From 

centres around the globe, our team of benchmarking and data acquisition specialists 

works closely with you to develop and implement an effective, organization-wide 

benchmarking strategy. 

2  Pros of Benchmarking 
Here are some of the key pros of benchmarking to consider if you’re thinking about 

including this process. 

I. It gives you a performance improvement. 

As you’re looking at the best practices of each task that must be completed, 

benchmarking allows you to locate areas where you might be inefficient. It enables 

you to compare how your performance matches up to the rest of your industry.  

 

II. It places the focus on change. 

Benchmarking forces you to set and then follow a minimum standard of excellence. 

It is often based on a combination of best practices and competitor standards that 

have been analysed in each specific industry. In return, you receive a focus on change 

that encourages ongoing learning at every level. 

 

III. It creates a deeper understanding. 

Benchmarking helps an engineer to understand the vehicle on a deeper level. It also 

forms relationships with the competition and helps to explore what the automotive 

world is offering for ideas. 

 

IV. Less time-consuming and competitive price. 

Since we follow the performance benchmarking approach it is not time-consuming 

and key parameters can be identified quickly and we offer this service at a 

competitive price. 
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3   Approaches to Automotive Benchmarking 
There are mainly two processes, distinctive and important towards Benchmarking. 

A. Static Benchmarking. 

B. Performance Benchmarking. 

 

3.1 Static Benchmarking  
In this approach complete tear down of the benchmarking vehicle is carried out to 

study the vehicle in depth. The teardown database will include a searchable database 

of over fully disassembled vehicles, allowing you to analyse and compare all 

documented parts down to the fastener level and quickly generate and export robust 

reports. 

3.2 Performance Benchmarking  
This involves gathering and comparing quantitative data (i.e., measures or key 

performance indicators) standard measures or key parameters are extracted from the 

vehicle CAN network and analysed and looked at the competitor’s product for setting 

the project targets. 

Influx technology follows the performance benchmarking approach as this process is 

less time-consuming and does not require a full teardown of the vehicle. 

Influx Technology is the leader in acquiring 

data from competitor modules. 

4   Powertrain Benchmarking 
The powertrain is a very important component of the vehicle, especially regarding 

customer expectations. Besides power and torque, there are many more crucial 

parameters on the CAN network. Identifying these parameters can help in learning the 

quality of the powertrain and the character of the vehicle.  
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5   EV Benchmarking 
Electric and hybrid vehicles continue to demand a share of the automotive market. 

This movement has been mainly enabled by recent technological improvements in the 

realm of electric motors, power electronics, and energy storage. Crucial parameters 

like SOC, SOH, Battery voltages, Cell Voltages, and Temperatures will be present in 

the CAN Network. Identifying these can help in understanding the character of the 

electrical systems of a vehicle. 

 

 

6   Our process 
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The Module Analyser (CAN Network Analyser) software 

quickly locates the vehicle powertrain modules and looks 

for manufacturer-specific parameters that are normally 

not available. In few minutes a database is created. 

Scan mode: In the basic OBD mode this enables: n EOBD/OBDII data retrieval, 

analysis, and single-click reports. Live monitoring of emissions parameters including 

data such as engine speed, vehicle speed, engine temperature, manifold pressure, 

intake air temperature, etc. n Monitor and clear emissions trouble codes (DTCs). 

 

Extended Scan Mode: The extended scan mode enables service 0X22 with this service, 

it is possible to retrieve one or more values of a control unit. This can be information 

of all kinds of data and different lengths such as Part number or the software version. 

Dynamic values such as the current state of the sensor can be queried. Each value is 

associated with a Data Identifier (DID) between 0 and 65535. Normal CAN signals are 

meant for information that some ECU uses in their functionality. DID data is sent on 

request only a service tool or a software tester can benefit from. 

 

Module Analyser supports J1939, Iso 15765-1, and ISO 14229. Supports for industry-

standard, ASAP2, and ODX files included. 

From the initial Investigation, our unique toolset can parameterize and scale your 

benchmark vehicle parameters.  

Decoding: Once the text report is generated, we will load it in the 

influx vehicle simulator software, once the vehicle structure is 

configured in the simulator, we will interface a third-party scan tool to 

the software interface using the Kvaser USB to CAN convertor. We will 

manually select the vehicle and module in the scan tool and request for PIDs of interest. 

Once data is requested using the scan tool the simulator will respond with the data it 

received during the ranging process.  We will compare the raw data and physical data to 

derive formulas for the PIDs, once this process is completed for all the PIDs of interest, we 

will prepare the ODX using the Influx Module Analyser software. 

The Parameterized database (ODX file) can be easily exchanged to the Rebel data 

loggers for continuous long-term data logging. 
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7            Rebel Data Logger 
The standard Rebel Compact (CT4) is a 

small robust data logger ideal for 

applications that require vehicle network 

data. It is packaged in a robust IP65 

enclosure and can be expanded to include 

GPS, accelerometer, Wi-Fi, and 4G. 

The Rebel data logger can collect OBD 

data including PIDs and DTCs on cars 

and J1939 data on heavy-duty vehicles. 

 

The compact size, reliability, remote 

logging, and power-down modes mean the Rebel data loggers can 

be discretely fitted to customer vehicles. 

The recorded data files can be exported to 3rd party analysis 

tool’s such as MATLAB, National Instruments, CSV, MDF 

 

‘‘Uniquely we can often parameterize a vehicle 

powertrain module just from the vehicle VIN.”
  

8   Our Expertise  
Influx Technology has conducted several advanced benchmarking projects with 

OEM’s and suppliers worldwide. 

These projects include: 

• Diesel after-treatment systems 

• Electric and Hybrid Vehicles 

• Transmissions 

 

Using information acquired from this process will ensure that the development of 

the future engines is based on solid data. 

 

 

Influx Technology has several years of 

experience in benchmarking advanced 

technology vehicles such as Diesel after-

treatment, Hybrid, and Electric. 
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9   Key Parameters 
From our experience, we have carried out many benchmarking projects, and we have 

found many key parameters such as: 

• LAMBDA sensor of LNT or NOX observer up & Down 

• Model engine out NOX 

• Temperature upstream and downstream of LNT 

• Temperature upstream and downstream of DPF 

• Differential pressure across DPF 

• Soot mass 

• Soot load and unload 

• SOX- Load and unload 

• NOX- Load and unload 

• Ash content on DPF 

• Soot burning rate 

• Operating mode coordinator 

• Inside temperature of LNT or DPF 

• Brick Temperature 

• Exhaust flow 

 

9.1 Electronic throttle control (ETC) Position 
It is an automobile technology that electronically "connects" the accelerator pedal to 

the throttle, replacing a mechanical linkage. A typical ETC system consists of three 

major components: 

▪ An accelerator pedal module (ideally with two or more independent sensors). 

▪ A throttle valve that can be opened and closed by an electric motor. 

▪ A powertrain or engine control module (PCM or ECM). 

The ECM is a type of electronic control unit (ECU), which is an embedded system that 

employs software to determine the required throttle position by calculations from 

data measured by other sensors, including the accelerator pedal position sensors, 

engine speed sensor, vehicle speed sensor, and cruise control switches. The electric 

motor is then used to open the throttle valve to the desired angle via a closed-loop 

control algorithm within the ECM. 
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9.2 After-Treatment 
An after-treatment system is a method or device for reducing harmful exhaust 

emissions from internal combustion engines. In other words, it is a device that cleans 

exhaust gases to ensure the engines meet emission regulations. 

 

9.2.1 Exhaust gas recirculation: 

In internal combustion engines, EGR is a nitrogen oxide (NOx) emissions reduction 

technique used in petrol/gasoline and diesel engines. EGR works by recirculating a 

portion of an engine's exhaust gas back to the engine cylinders. This dilutes the O2 in 

the incoming air stream and provides gases inert to combustion to act as absorbents 

of combustion heat to reduce peak in-cylinder temperatures. NOx is produced in high-

temperature mixtures of atmospheric nitrogen and oxygen that occur in the 

combustion cylinder, and this usually occurs at cylinder peak pressure. Another 

primary benefit of external EGR valves on a spark-ignition engine is an increase in 

efficiency 

9.2.2  Diesel Particulate Filter (DPF) percentage 

It collects and oxidizes carbon to remove particulate matter (PM) by more than 90%; 

the Diesel Oxidation Catalyst (DOC) aids in this process and is also contained in the 

Cummins Particulate Filter. The exhaust passes from the turbo through the DOC and 

enters the DPF. 

9.2.3  Engine Out NOX Sensor Upstream 

The NOx sensor is part of the NOx reduction after-treatment system used in diesel 

vehicles with urea-based SCR systems. The sensor located upstream of the SCR 

catalyst directly measures the engine-out NOx gas concentration, which helps 

determine the optimum amount of urea injection. 

9.2.4  Engine Out NOX Sensor Downstream 

The NOx sensor downstream of the SCR catalyst is used to monitor the performance 

of the catalyst. Accurate NOx measurement is in high demand to comply with 

increasingly strict NOx emissions regulations. The NOx sensor is also capable of 

measuring O2 concentration, just like a wide-range air-fuel sensor. 
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9.2.5  Temperature upstream and downstream of LNT 

LNT catalysts are typically composed of at least one precious metal component and 

one alkali or alkaline-earth component which are supported on a high surface area 

refractory oxide. These catalysts operate in a cyclic manner, whereby the catalyst 

stores or "traps" NOx as nitrate species during the lean period of operation. 

Periodically a short rich pulse is introduced so that the trapped NOx is released and 

reduced to N2, thereby regenerating the trapping capacity of the catalyst. 

9.3 SOC- State of Charge 
SOC, or state of charge, is the equivalent of a fuel gauge for a battery. SOC cannot be 

determined by a simple voltage measurement, because the terminal voltage of a 

battery may stay substantially constant until it is completely discharged. Most SOC 

methods take into account voltage and current as well as temperature and other 

aspects of the discharge and charge process to in essence count up or down within a 

pre-defined capacity of a pack. 

 

9.4 SOH - State of Health 
State of health (SoH) is a figure of merit of the condition of a battery (or a cell, or a 

battery pack), compared to its ideal conditions. The units of SoH are percent points 

(100% = the battery's conditions match the battery's specifications). 
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10   Example data. 
 

 

 

 

11   Summary 
Based on experiments in mathematics, immunology, materials science, and 

engineering, In the process of best practice benchmarking, management identifies the 

best firms in their industry, or in another industry where similar processes exist and 

compare the results and processes of those studied (the "targets") to one's results and 

processes. In this way, engineers learn how well the targets perform and, more 

importantly, the processes that explain why these firms are successful 

 



www.influxtechnology.com

 Influx Technology Headquaters, UK
Office Suite 22,
Building 03 Millbrook Proving Ground,
Station Lane Millbrook
Bedford
MK45 2JQ

Telephone: +44 (0) 1525 842504
Sales: sales@influxtechnology.com

Influx Big Data Solutions Pvt Ltd, India
#2,
Krishvi,
Ground Floor,
Old Airport Road,
Domlur,
Bangalore,
560071

Phone: +91 7337748490
Sales: sales_india@influxtechnology.com

Influx Technology Asia, China
Rm.722,
Flr.7,
Lisheng Tower,
Wangfujing Street 201,
Dongcheng District,
Beijing,
100005,
China

Telephone: 86-10-5718-1640
Email: info@influxasia.com


