
With the EPA’s 2025 CAFE standard mid-
term review approaching, and progress 
being made towards the World harmonized 
Light-vehicle Test Procedure (WLTP), 
standard drive cycles are coming under 
criticism for not representing actual driving 
styles; it’s clear that future fuel economy and 
emissions standards will be based on real-
world behavior. Driven by these regulatory 
forces, the challenge is to move beyond 
simple drive-cycle trade-off analyses and 
begin analyzing powertrain technologies, 
lightweighting, fuel prices, and consumer 

behavior under real-world scenarios – this 
new level of realism will provide more 
robust decision making throughout the 
vehicle development process.

CAE simulation tools have long been 
an asset for engineers to evaluate 
technology alternatives and predict 
performance. Over the past decade, CAE 
tool capability has made substantial 
strides towards simulating real-world 
fuel economy. Advances include: access 
to high-fidelity digitized road networks, 

traffic conditions and infrastructure; 
accurate driver behavior models; high-
performance computing (including 
on-demand cloud resources) that provide 
near limitless resources for DoE and 
optimization trade-off analyses; and 
substantial improvements in modelling 
approaches to accurately simulate 
real behavior. With these significant 
advancements converging, vehicle 
system modelling tools now have all the 
components necessary to simulate  
real-world behavior. 
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Figure 1. ABM simulation used to create a real-world representative gearbox duty cycle
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The gap in CAE tool capability resides in how 
we instruct the tool to mimic the real world. 
Today’s standard modelling approach of 
using average quantities, passive entities, 
and standard drive cycles is not sufficient. 
In an effort to combat scripted scenarios 
and standard drive cycles, a promising 
modelling approach, known as Agent-Based 
Modelling (ABM), is being explored as an 
option to capture interactions between 
a vehicle model and its surroundings. 
This approach brings an extra layer of 
complexity into modelling solutions, but is a 
natural step towards integrating macro and 
micro simulation into one tool. 

Recognizing the powerful potential for 
incorporating ABM techniques in our 
toolsets, as well as the potential benefit 
to our clients undertaking projects that 
tie real-world results to manufacturing 
recommendations, Ricardo Software 
tested the ABM methodology for accuracy 
and objectivity. In a recent study, Ricardo 
Software completed a bus duty drive cycle 

ABM application 
with the purpose 
of identifying a 
gearbox duty cycle 
life span. The 
approach included 
initial input of readily 
available public 
data, including 
road networks, 
elevation profiles, 
speed limits, traffic 
signals, and bus 
lanes. Based on a 
defined distance 
and route, engineers 
completed 10 ABM simulations and 
compared them to physical tests 
completed by three drivers on three 
different Mondays, all at 8am. Results 
demonstrated that there was less than 5% 
difference between the ABM simulation 
and physical test. Using the available 
speed v. torque data points from the ABM 
simulations, Ricardo Software engineers 

exposed the 
active duty cycle 
and therefore 
were able to 
accurately 
calculate the 
potential gearbox 
life span as well 
as recommend an 
optimal gearbox 
(Figure 1.) 

While much 
research is 
still being done 
regarding how 

individual agents are characterized 
and simulated, we see great promise in 
leveraging ABM techniques to predict 
real-world behavior, as demonstrated in 
the duty cycle study above. The Ricardo 
Software team is currently working to 
implement ABM features that will soon 
enable our users to simulate real-world 
behavior. Stay tuned!
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As part of Ricardo Software’s team+ initiative, 
employees were challenged to create a graphic or 
animation that highlights and demonstrates  
Ricardo Software’s unique features in an innovative 
and fun way. 

Jonathan Plail, a Principal Software Engineer at 
Ricardo Software, submitted the idea of modelling a 
mannequin on a swinging swing. Using VALDYN, the model was 
created with the purpose of achieving a large swing angle in 
as little time as possible. The full power of VALDYN’s dynamic 
solver was put to use, demonstrating two valuable features of 
the software: solving generic equations of motion and powerful 
2D animations. 

The initial steps included connecting beams and 2D shapes 
to make the structure of the swing, followed by adding the 

downward force of gravity. 

It was assumed that the main driver for actuating the 
swing was the movement of the center of mass, like 
in the real world, where a rider shifts their legs to gain 
momentum. When the mass moved, the model would 
attempt to restore equilibrium; and a control strategy 
was implemented to move the center of mass through 

each phase. When the mannequin’s head had positive horizontal 
velocity, the legs would straighten to move the center of gravity 
and feet forwards. When the velocity was negative, the legs and 
knee would bend to move the feet back. 

With some experimentation and fine tuning of the maximum 
bend angle and rate of change, Jon was able to successfully 
demonstrate VALDYN’s power and potential in an innovatively 
realistic swinging model.

Simulating reality

What is an 'agent'? 
Agents are the basic unit of an Agent-
Based Modelling environment. They behave 
in an unscripted selfish manner using 
simple rules. When populated in a system, 
agents interact, mimicking real-world 
scenarios. This allows engineers to test 
how changes in an agent’s characteristics 
(such as powertrain architecture) will 
behave in a complex system. For the 
purposes of vehicle-fuel-economy 
simulation, a dynamic vehicle model 
(including control system and driver 
behavior) would be considered one agent 
amongst many others in the environment.
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New website features include: 

Ricardo Software is excited to launch a newly designed 
website. We can now be found at software.ricardo.com. 
Because we offer a wide array of design and analysis tools 
for industries ranging from automotive to heavy equipment, 
motorcycle, rail, and shipbuilding, it was critical to make the 

new website agile, interactive, easy to navigate, user-friendly, 
and resourceful for new and returning visitors. The site’s 
homepage features our product pages, easier access to our 
customer support portal, upcoming events, relevant case 
studies, and newest publications.

New website launch

We hope that the new website design and functionality enables visitors and clients to better 
understand Ricardo Software products and applications. If you have questions, comments, 
or suggestions please contact us at rs_support@ricardo.com

New design and 
navigation – we’ve 
updated all of the 
web page designs, 
the structure and 
organization of 
information, as well as 
colors and graphics to 
reflect our innovative 
business

Improved product 
pages – a new page 
layout that improves 
product information 
based on application 
usage

Event calendar and 
registration - an 
easily navigated event 
calendar with links to 
upcoming tradeshows, 
user conferences, 
webinars, and training, 
along with easy 
registration

Customer support - 
A newly organized 
support portal, 
designed specifically 
for our customers to 
access and view open 
support tickets and 
feedback forms

http://www.software.ricardo.com
mailto:rs_support@ricardo.com


Ricardo Software’s newest release, 2016.1 is now available and 
includes a variety of enhancements across our entire portfolio  
of products.  

Fluids
WAVE-RT has released a unique real-time knocking combustion 
model, taking into account the air humidity needed for creating 
sophisticated ECU strategies. VECTIS launched its first combustion 
progress variable library interface, which includes multiple complex 
chemistry fuels. We’ve also continued to improve in-cylinder 
meshing, spray and combustion model analysis. 

Systems
IGNITE introduced the integration of the Modelon Optimica Compiler 
Toolkit, providing accelerated compilation and simulation times, 

as well as wider compatibility with external Modelica libraries and 
comprehensive support of the Functional Mock-up Interface.  

Mechanical
There are many new features and improvements in our mechanical 
toolset that enable our customers to carry out complex analyses 
with better usability. We’ve made improvements in our reporting 
and visualization of analytical data, our capability to integrate 
with third-party toolsets to import database results, and our 
connectivity techniques between multiple objects.

For a full list of individual product enhancements and to download 
the latest software release, visit the newly redesigned customer 
support portal at software.ricardo.com

2016.1 release

Software sales:  RS_Sales@ricardo.com 
Software support:  RS_Support@ricardo.com 
Or visit  www.software.ricardo.com

For further information about Ricardo Software 
products and support services, please contact:

The 2016 Ricardo Software User 
Conference Europe took place in 
Germany, April 5-6, with nearly 20 
customer technical presentations in 
split tracks for fluid and mechanical 
dynamics. The 2016 event was 
perhaps our most successful European 
conference to date. Presentations 
approved for release are now available 
in the publications library of our 
website, software.ricardo.com. 

UserCon Europe 2017 will return to 
Prague, Czech Republic. Details coming 
soon!

USERCON Europe

USERCON
Ricardo Software

Germany, 5 - 6 April 2016
Europe

In May 2016, Ricardo Software announced a key 
partnership that will deliver benefits to users of IGNITE, 
Ricardo Software’s complete vehicle system simulation 
product. With the newest product release, IGNITE users 
have instant access to Modelon’s advanced OPTIMICA 
Compiler Toolkit, a Modelica- and Functional-Mock-
up-Interface (FMI)-based computational platform for 
system design. 

Integrating IGNITE and OPTIMICA offers clear advantages for 
system simulation users, including a three-fold increase in the 
speed of compilation and simulation, providing very significant time 
savings. It provides expanded compatibility with proprietary and 
open-source Modelica libraries (covering two-phase fluid, thermal, 
hydraulics, and more), and comprehensive support of the FMI, 
further enabling execution of multi-domain and multi-scale  
studies in IGNITE.

The result of this partnership will bring together the best 
of IGNITE’s comprehensive ground vehicle performance 
and fuel economy simulation capability with Modelon’s 
leadership in Modelica and FMI technology.          
 
“We’re thrilled to be partnering with Modelon to bring new 
and exciting capabilities to market” states David Higbie, 
Ricardo Software Managing Director. “We’re confident that 

improving IGNITE’s speed and agility will strengthen its position 
as a technology leader in the model-based-design space, further 
enabling our users to achieve faster and more advanced dynamic 
simulation results, and create more fuel-efficient vehicles and 
better product designs.”

Modelon partnership to expand IGNITE product capabilities

A new case study demonstrates a 5.5% 
reduction in smoke emissions using our 
WAVE-RT real-time engine technology.  
Running on a transient engine dyno, 
engineers were able to leverage WAVE-RT 
to design advanced fueling strategies, 
calculating more precise fueling 
requirements to achieve a target air/fuel 
ratio. Download a copy of the case study 
from the publications page of our website, 
www.software.ricardo.com

Ricardo 
Software  
case study
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