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RAMSIS at Freightliner
M2 Medium Duty Truck Development

Josef Loczi Ph.D.
Freightliner 

Body Engineering - Ergonomics
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Freightliner Classic XL

Vehicle Examples: Class 8

Freightliner Century Class
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Freightliner Business Class Applications Freightliner Custom Chassis

Vehicle Examples: Class 4 to 7

Freightliner Custom Chassis Thomas Built School Bus
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Overview Truck Classes
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A New Truck?

???
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Ergonomics at Freightliner

• Ergonomics is a Core Competence
– Meet or Exceed Customer Expectations

– Good Ergonomics gives Freightliner a 
Competitive Advantage
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Vehicle Ergonomics 

Golden 
Triangle

for 
Basic Comfort

Balance Customer Needs and Wants

Anthropometrics

Seat & Seat Suspension Basic Vehicle Package
(STW, Seat Location, Pedals)

Noise &
Vibration

Thermal
Comfort

Serviceability

Pleasantness
& Design

Controls &
Displays

Visibility Safety
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FREIGHTLINER 
ERGONOMICS

•ANTHROPOMETRICS 
•3-D MATH TOOLS
•IN-HOUSE CRITERIA
•BUCK & TEST FLEET Evaluations

ENGINEERING
•FREIGHTLINER TRUCKS
•STERLING TRUCKS
•Western Star
•AmericanLaFrance
•Thomas Built Buses
•STYLING

MARKETING
•CUSTOMER FOCUS 
GROUPS DAIMLERCHRYSLER

•VSTC HF – local group
•Commercial Vehicle Group
GERMANY

SAFETY

TESTING

RAMSIS SAE/ISO

CURRENT & New 
TOOLS & 

PRACTICES

•ASPECT: new SAE 
Manikin
•CEASAR: Civilian 
European & American 
Anthropometric Study 
•SAM (SAE Seating 
Accommodation Model)
•New Eye & Head Ellipses
•New H-point Procedure
to Benchmark Trucks

CUSTOMERS 
& Partners

Ingredients For Success
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RAMSIS as Design &   
Development  Tool

• Requirements for successful application of 
RAMSIS in vehicle development
– Understand the Questions & Requirements!!!!!
– Understand RAMSIS Capabilities & 

Limitations
– Daily use and application – Dedicated Group
– Consistent tool and method application
– Ergonomics & Human Factors background
– Science and common sense to mix with other 

tools & knowledge
– Push the envelope
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RAMSIS Design Tool - Overview

Simulate Driver Position
and Posture based on:
Driving Task
Cab Geometry
Driver Anthropometry

Evaluate and Design for:
Accommodation
•Driver/Passenger
•Rear Passenger
Visibility
•Direct External
•Indirect External (Mirrors)
•Interior/Controls
Entry & Exit
Reach
Force/Effort
Seat Belt Routing
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Application Examples

• Anthropometrics
• Visibility 
• Entry/Exit
• Seating Accommodation
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RAMSIS Manikin Sampling 
&Sizing

4 Year 
Child

5% US
Female

5% Mexican
Male

50% US 
Male
Heavy Set

95% US
Male

Sex
Nationality 
Proportion 
Application
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Visibility

Examples
– Direct Visibility

• Wipers

– Indirect Visibility
• Lock Down Mirror
• Side View Mirrors 
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Raised parked position (red)

Original design proposal
(black)

5% Female - Straight Ahead

Visibility - Wipers
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View for 5% Female - Across Hood

Visibility - Wipers
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P

Visibility - Look Down Mirror

• Optimize Visibility
– Define Mirror Size & Surface

– Optimize Location
– Unobstructed View for Driver

– Optimize Adjustment Range



9/10/02 J.Loczi FTL Ergonomics 17

5% Female 95% Male

Visibility Look Down Mirror
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P

Determine Nominal Position and Maximum Adjustment Range

Dark Green: Nominal Position White: Maximum Rotation DownLight Green: Maximum Rotation Up

Visibility Look Down Mirror
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5% Female Coverage
(brown)

95% Male Coverage
(blue)

Red: from Center Point
Eye Ellipse

There is about a 1 ft difference
in location of covered area based on stature and
seating posture between a 5% female 
& 95% male

Visibility Look Down Mirror
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Entry & Exit – A-Pillar Grab 
Handle

• Optimize A-Pillar Grab Handle Location
– Reach

– Accommodation
– Clearance

– Obstructed Visibility
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Entry & Exit – A-Pillar Grab 
Handle

Different Grab Handle Orientations
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Entry & Exit – A-Pillar Grab 
Handle
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Entry & Exit – A-Pillar Grab 
Handle

Unobstructed View 
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Seating and Accommodation

Examples
• H-point Evaluation
• Bench Seat Accommodation
• Seat Belt Evaluation
• Passenger Cub Holder
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H-point Evaluation

•Check on supplier provided seat H-point data
•Combine SAE tools and RAMSIS for evaluation
•Visualize potential problems with manikins

95% MaleSAE J826 5% Female

Incorrect H-point Information

Visualization Process
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Bench Seat Accommodation

Accommodation with manual shifter Accommodation with different
engine tunnel covers
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95% Male/Long Torso 
Bench Seat

95% Male/Long Torso 
Suspension  Seat

95% Male/Short Torso
Bench Seat

95% Male/Short Torso
Suspension Seat

RAMSIS Seat Belt Evaluation
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Passenger Cup Holder

• Optimize Passenger Cup Holder Location
– Reach

– Foot and Leg Space
– Visibility Obscuration

– Air-Flow Obstruction
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Passenger Cup Holder

Upper Location - cup is in air flow from vent Lower Location - cup only partially in 
air flow of vent

Original
Proposed 
location
Problem with
Cup holder 
scraping 
passenger’s 
shin

New proposed
Location range


