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Intuitive Web Interface  
We’ve reimagined our site navigation to ensure  

it’s easier and more intuitive to explore our offerings.

Integrated Standards Page 
Standards and revised standard versions are integrated into a single page,  

making it easier to consume the information in one place. 

Powerful Search 
With an improved search engine and new features such as instantaneous  

search, search suggestions, in-page search, relevance tuning and improved  
search results, you can swiftly locate the information you need. 

In-depth Browse Capabilities 
Enhanced browsing capabilities allow you to deep dive into  

our extensive content catalog with ease.

Centralized Information Hub 
There’s now a single location to learn about everything we have  

to offer through Mobilus, enriched by a brand new announcements section  
to keep up-to-date on the latest content and other offerings.

New Content Groupings 
Our digital products are now benchmarked against how the industry recognizes 

categories and are organized in a way to make more sense to engineers.

Smart Tags 
We’ve implemented “meta tags” on each page, linking our taxonomy  

to other areas of similar interest, enabling better discovery. 

The Features You Requested
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Instant access to SAE’s 
authoritative engineering 
standards, publications,  
and resources keeps your 
organization in the lead.
The pace of progress in ground vehicle and 
aerospace mobility engineering is accelerating. 
From emerging topics like vehicle cybersecurity 
and advanced manufacturing to the constant 
evolution of existing mobility processes and 
standards, the technical knowledge required is 
expanding rapidly. That is why it is more important 
than ever to have a source you can depend on to 
keep you up-to-date on the latest innovations, 
trends, and standards.

The Features You Rely On:
Dynamic Redlining helps you instantly see changes to a standard.

Automatic Updates to the most current version of a given standard.

Parts Configurator removes tedious manual steps for more than 1,000 parts governed by SAE 
standards. Find the information you need, open the tool, visualize the part in 2D and 3D views, and 
export into any of the 150+ supported common CAD file types to integrate the parts information 
directly into your engineering tools and workflow.

Alerts and Notifications help you track updates and developments in the resources you use most.

An evolving solution built 
exclusively for ground 
vehicle and aerospace 
applications.
When you subscribe to the SAE Mobilus platform, 
you have access to explore, discover, and share 
more than 200,000 of SAE’s current and historical 
standards, scholarly journals, technical papers, 
eBooks, magazines, and more — for the mobility 
industry. With intuitive search functionality and 
informative search results, you will quickly and 
easily locate content that is relevant to your 
specific task. 

SAE’s content collection is the most comprehensive 
knowledge source for the mobility industry. For 
more than a century, we have connected the ground 
vehicle and aerospace engineering communities 
to develop the standards and leading publications 
that drive people, technology, and the industry 
forward. With an average of more than  
23 standards added each week, your organizational 
users will have the most recent and relevant 
information available at their fingertips.



Figure 5. Schematic of geometric parameters for straight road

Parameters d, A, β, and α1 are described graphically in Figure 5 for a 

straight road.

For a curved road, the angle α can be obtained from

(15)

where α1 is obtained by

(16)

where Rr is the radius of the curved road. Parameters A, β, and α1 and 

the center point of the road curve (Xr, Yr) are described graphically in 

Figure 6 for a curved road.

Figure 6. Schematic of geometric parameters for curved road

It is a quite difficult to estimate TLC using the first method since it is 

required to determine several road geometry parameters. Instead, 

TLC can be simply approximated by the ratio between vehicle lateral 

distance to the lane and the vehicle lateral speed by

(17)

It has been shown in [13] that the TLC obtained by the approximation 

method is a tight overestimation of the first method and its accuracy 

increases as the TLC decreases.

In Equation (17), the dl and dr can be used as d for crossing the left 

lane and right lane, respectively.

V ALGORITHM DESIGN

The proposed sensor fusion algorithm for estimating time to lane 

crossing is shown in Figure 7. The vehicle trajectory information 

(vehicle speed and yaw angle) is obtained from (6) using an IMU 

sensor and a GPS receiver data. The lanes are detected from the video 

camera images and the vehicle distances to the right and left lanes are 

measured using image processing techniques such as Canny edge 

detector and probabilistic Hough line transform. Then, vehicle speed 

and yaw angle estimations and the vehicle distances to the right and 

left lanes measurements are fed into a Kalman filter for the lane 

tracking. Finally, the vehicle trajectory estimation (vehicle speed and 

yaw angle) and the vehicle distances to the right and left lanes 

estimations (  and ) are fed into Equation (17) to estimate time to 

lane crossing (TLC).

Figure 7. Proposed sensor fusion algorithm for estimating TLC using camera 

image, IMU measurement, and GPS data

Integrating IMU and GPS data improve the vehicle trajectory estimation 

compared to a single IMU or GPS measurement. By integrating them, 

the IMU biases can be estimated and the vehicle trajectory can be 

estimated where the GPS data is not available or is poor.

It should be noted that in situations when camera fails to detect lanes, 

the lane departure warning system can rely on the vehicle trajectory 

information (vehicle speed and yaw angle) and the previous (or 

predicted) vehicle distances to the right and left lanes in order to 

estimate the lane departure and TLC. Therefore, the proposed 

algorithm improves lane detection reliability compared to algorithms 

designed based on the camera image only.

The algorithms proposed in this paper can be also applied for other 

applications. For example, the vehicle trajectory information obtained 

from (6) can be used to estimate the vehicle sideslip. Additionally, the 

vehicle trajectory information and the vehicle distances to the right 

and left lanes (  and ) can be used to reduce the latency of 

information embedded in the controls, so that the vehicle lateral 

control performance can be significantly improved during lane 

keeping in ADAS applications or in autonomous vehicles.

Figure 4. The systematic layout of the complete hybrid electric vehicle model and controller in the dSPACE and MicroAutoBoxII
The signals between the Simulator and MicroAutoBoxII are transmitted through CAN Bus and analog signals. The vehicle and individual component controller models are running in dSPACE Simulator at the rate of 0.01 seconds and the hybrid controller is running in the MicroAutoBoxII at the rate of 0.001 seconds for the purpose of better control effect. For the plant model running in the Simulator, 10ms step size is used instead of 1ms because it’s inherited from the original Autonomie model.

The signal exchanges between the dSPACE Ecoline Simulator and MicroAutoBoxII are listed in Table 2 and Table 3. The signal description and the numerical range of these signals are also listed. All the requirement for the timeliness of these signals is considered when determining the signal resolution etc.

Table 2. The List of Signals Transmitting from Simulator to MicroAutoBoxII

Table 3. The List of Signals Transmitting from MicroAutoBoxII to Simulator

Figure 5. The ControlDesk layout for the real-time monitoring of the hybrid electric vehicle HiL setup

Cheng et al / SAE Int. J. Passeng. Cars – Electron. Electr. Syst. / Volume 10, Issue 2 (August 2017)
279

Figure 8. The degradation of SOH over the US06 driving cycle with the cell 
temperature of 20 °C

In the paper by Cheng et al. [17], the aging performance of the lithium 
ion cobalt oxide battery pack of a single shaft parallel hybrid electric 
vehicle under different ambient temperatures is studied. A single shaft 
parallel hybrid electric vehicle model is built by integrating 
Automotive Simulation Model (ASM) from dSPACE and AutoLion-
ST battery model from ECPower to realize the cosimulation of HEV 
powertrain in the common MATLAB/Simulink platform. It is found 
that the range of the voltage response of the battery pack is wider 
under lower temperatures indicating an increase in internal resistance.

Figure 9. The thickness of the SEI layer of the battery cell operating under 
different temperatures

Figure 10. The capacity of the battery cell operating under different 
temperatures

Figure 11. The battery pack voltage response under different temperature

Cheng et al / SAE Int. J. Passeng. Cars – Electron. Electr. Syst. / Volume 10, Issue 2 (August 2017) 281
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Standards
The technical standards in the SAE Mobilus platform 
are internationally recognized as unsurpassed to 
globally optimize processes, practices, and products 
that promote the advancement of technology and 
direct the future of regulation and business in the 
mobility industry.

With a subscription to any of our standards packages, 
you can automatically receive the latest published 
version as soon as they are available. From complete 
databases of SAE standards to smaller topic- and 
technology-based collections, SAE Mobilus has a 
subscription product to match every user’s needs.

Our mobility standards Include:
•	9,500+ SAE Ground Vehicle Standards

•	13,000+ Aerospace Standards

•	16,800+ Aerospace Material Specifications®

•	3,400+ SAE ITC Engine & Airframes Standards

Technical Papers
The SAE Mobilus platform gives you access to more than 
117,000 Technical Papers — from the latest developments 
to the genesis of our industry, which dates back to SAE’s 
founding in 1906.

Our peer-reviewed SAE Technical Papers:
•	Present technically new, innovative, or constructive 

reviews of existing information

•	Contain quality data and valid analytical techniques

•	Provide practical applications and application-based  
frameworks

•	Present clear and logical research findings

•	Rigorously reviewed and approved by recognized 
experts 

More than 45,000 SAE Standards
9,500+ Ground Vehicle  |  34,000+ Aerospace

Continually updated with dynamic redlining.  
Mobility enginerers depend on our authoritative 

standards. Standards are available through  
subscriptions specific to your needs.
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S A E  I n t e r n a t i o n a l  J o u r n a l  o fAerospace
Editor-in-Chief: Dr. Ravi Rajamani

January 2024
Volume 17

Issue 2ISSN 1946-3855

S A E  I n t e r n a t i o n a l  J o u r n a l  o f

Electrified 
Vehicles

Editor-in-Chief: Dr. Simona Onori

January 2024
Volume 13

Issue 2
ISSN 2691-3747

January 2024

Volume 8

Issue 2

ISSN 2380-2162

S A E  I n t e r n a t i o n a l  J o u r n a l  o f

Vehicle Dynamics,

Stability, and NVH

Editor-in-Chief: Dr. Peijun Xu

Journal 
Impact 
Factor 1.7

Journal 
Impact 
Factor 1.1

Journal 
Impact 
Factor 0.4

Scholarly Journals
Download or annotate SAE’s entire collection of 
prestigious and practical Scholarly Journals in the 
SAE Mobilus platform. Each SAE International Journal 
provides the latest peer-reviewed, actionable key 
findings on essential topics in the mobility industry to 
power academic research and engineering ingenuity.

•	Use intuitive search to quickly locate recent key 
findings from more than 10,700 articles

•	Buy only the scholarly research you need — whether 
that is by volume or individual article

•	Discover the latest research on emerging topics 
including hybrid and electrified vehicles, sustainability, 
autonomous driving, advanced air mobility, and more.

Our Journals aim to meet the needs of academic 
and industry authors, researchers, and readers in a 
manner that is tailored for the discovery, integration, 
and application of research. In June 2023, the Institute 
of Scientific Information (ISI) from Clarivate Analytics 
granted impact factors to eight of the SAE Journals.

SAE Books
SAE Books are written by the most respected and 
innovative researchers in the industry. Our award-winning 
books explore topics critical to mobility engineering 
pertaining to both traditional and emerging technologies. 
Leverage the latest thought leadership pertaining to 
traditional and emerging technologies by subscribing 
to the entire collection, or choose individual titles or 
technology bundles, including:

•	 Aeronautics and Commercial Aviation

•	 Brakes

•	 Composite Materials Handbook

•	 Electrification

•	 Engine & Powertrain

•	 DEI and Leadership

•	 Automated and Connected Vehicles

•	 Manufacturing 

•	 Safety

•	 Product Design

Chris Johnston and Ed Sobey

The Arrival of the 

Electric Car
Buyer’s Guide, Owner’s Guide, History, Future  

Second Edition

SAE International’s

Dictionary  
for Automotive 
Engineers   

John F. Kershaw

Cybersecurity for Entrepreneurs  
Gloria D’Anna  |  Zachary A. Collier
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The State of Systems Engineering Adoption in the Automotive Industry
Anne O’Neil, PE, CSEP

EMERGING ISSUES IN NEW MOBILITY

Downloaded from SAE International by SAE International [Sales Team], Tuesday, January 16, 2024

Electric Vehicle Recharge 

Time, Reliability, and 

Interoperability

Brian J. Kozumplik

EMERGING ISSUES IN NEW MOBILITY

Downloaded from SAE International by SAE International [Sales Team], Thursday, July 06, 2023

Edge Research  
Reports
Technology, workforce, and infrastructure needs are 
rapidly leading to unanswered questions in mobility.  
SAE Edge Research Reports explore the most pressing 
topics that the industry is facing. The reports bring 
together industry experts, academic researchers, and 
policy makers to review the current state-of-industry, 
develop a gap analysis, and recommend viable solutions.

Unlock access to expert insights covering:

•	Electrification - 22 titles

•	Automated & Connected - 48 titles

•	Aerospace Advancements - 23 titles

•	Advanced Manufacturing - 19 titles

Utilize Edge Research Reports to gain insight into 
unresolved current and future challenges, better inform 
decision-making, and strategy building.

Magazines
Access the entire world of mobility engineering as it 
evolves — right from the SAE Mobilus platform. With a 
subscription to the SAE magazine library, you will never 
miss a transformative breakthrough, an influential 
trend, or a probing interview with some of your most 
innovative peers. Search the magazine archive to read 
articles about the history-making pioneers and their 
research to develop the transportation vehicles and 
systems that shaped the way we live.

Access a growing selection of complimentary content 
with all SAE Mobilus subscriptions. Subscribe to SAE 
Magazines by sector:
•	 Aerospace Magazines

•	 Automotive Magazines

•	 Off-Highway Magazines

Or subscribe to the entire SAE Magazine database to 
download each of the 50 annual issues the moment 
they are published.



Techn ica l  Resource P lat form 7

Professional  
Development
SAE is Industry’s Trusted Training Resource. SAE is 
Industry’s Trusted Training Resource. Your organization’s 
success depends on the expertise and continuous 
growth of your team. For more than 110 years, technical 
engineers and mobility professionals have trusted 
SAE as their premier training partner. Our Professional 
Development portfolio offers 250+ high-impact, 
industry-leading training programs designed to advance 
career development and provide best practices. Through 
in-person classroom sessions, synchronous online 
learning, or self-paced eLearning courses, we provide 
the flexibility to meet your specific needs. With programs 
delivered globally, SAE’s training solutions are available 
for individuals or as customized group offerings in the 
regions you need it most. These courses are developed 
and taught by more than 150 industry and academic 
leaders, addressing key technical drivers, technologies, 
regulations, and business/management topics crucial 
to the aerospace, automotive, and commercial vehicle 
industries. Choose SAE for targeted, impactful training 
that empowers your team to overcome challenges and 
drive success.
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04+1.888.875.3976 and +1.724.772.4086 (Outside US and Canada).

Design your SAE Mobilus Subscription Today
Full Database Access 

Full access to the entire collection of technical resources on the platform.
Unlimited downloads from the database of your choosing.

Smaller Packaged Subscriptions 
Flexible subscription options to fit your budget and technology-specific needs.

customersales@sae.org

saemobilus.sae.org
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http://saemobilus.sae.org

