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Direction-of-Motion Stereotypes for Automotive Hand Controls

RATIONALE

This revision adds a recommended direction of motion for rotation of stalks mounted on the right side of the steering
column, based on data provided by Japan. Unique motion stereotypes for Japan were noted in the figures. Direction-of-
motion conventions were added for door-mounted power door lock controls, which are illustrated in a new Figure 6. Also,
one subfigure in Figure 4 was redrawn for improved clarity.

1. SCOPE

The purpose of this SAE Recommended Practice is to present design recommendations for the direction-of-motion of
hand controls found in passenger vehicles, multipurpose vehicles, and trucks. These recommendations are based on
recent and past human factors research and are important considerations in the design of control layouts.

1.1 Background

Drivers develop expectations regarding the operating motions of various types of controls as a result of their accumulated
experience with automotive and nonautomotive controls. To simplify the operation of controls for drivers, the direction-of-
motion to operate these controls should conform to these expectations or stereotypes. Failure to conform to direction-of-
motion stereotypes can lead to actuation errors, longer operating times, and an increase in driver workload.

A number of past studies have addressed the issue of direction-of-motion stereotypes for various automotive hand
controls (1, 2, 3, 4, 8). These results indicate that the strength of a stereotype varies with the control configuration
(control type, location, orientation, and mounting plane). SAE has recently completed research (6,7) aimed at broadening
the scope and generality of the previous findings by addressing other control orientations, including controls mounted on
stalks and on inclined surfaces. Some specific control functions such as power windows and power mirrors were also
studied. The SAE study demonstrated that stereotype strength is not related to driver age, gender, or handedness. This
document is based on the SAE study, past research, and general human factors principles (10). This document
supersedes Figure 1 of SAE J1139 (9).

Control labeling and tactile or shape coding are not addressed in this document; however, previous research (5) has
shown that appropriate labeling and coding can improve the accuracy of control use.
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3. DEFINITIONS

3.1 Control Configuration

A particular combination of control type, location, orientation, and mounting plane.
3.2 Direction-of-Motion Stereotype

For a given control configuration, the direction of control motion expected by a majority of people to achieve a given
effect.

3.3 Stereotype Strength

Percentage of people who activate the control in a particular direction.
3.4 Controls for ON or INCREASE

Controls whose function is to turn something on/off or to increase/decrease some unspecified effect.
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3.5 Controls for Specific Functions

Controls used to activate some specific function or achieve a specific effect such as: lock or unlock doors, raise or lower
windows, and turn on headlamps, headlamp high beams, or windshield wipers.

4. DESIGN RECOMMENDATIONS
4.1 Introduction

Figures 1 to 6 show the recommended direction of motion and control orientation for controls mounted on each of three
orthogonal planes: Horizontal (X-Y plane), Vertical-Transverse (Y-Z plane), and Vertical-Longitudinal (X-Z plane). Some
of the figures also include inclined mounting planes. The direction-of-motion stereotypes are indicated by the solid arrows
on each control configuration. Those control configurations which exhibited an exceptionally strong stereotype are
identified in each figure. A few control configurations were found to have weak stereotypes. These are shown in the
figures with an X drawn through them to indicate that they are not recommended control configurations.

4.2  Controls for ON or INCREASE (Figures 1 and 2)

Generally, for the control configurations shown, the direction stereotypes for ON or INCREASE are:

—up,

— forward,

—right,

— pull toward (push/pull knob or stalk), and
— rotate over the top.

Avoid rockers mounted in a fore/aft orientation on a surface sloping down and away from drivers, and toggles mounted in
a fore/aft orientation on a vertical-longitudinal (X-Z) plane.

See Figure 1 for thumb wheel, toggle, lever and linear-slide controls, rotary and push/pull knobs, and rocker switches.
See Figure 2 and 4.3.5 for stalk-mounted controls.

4.3 Controls for Specific Functions

4.3.1 General

A variety of controls have been used for controlling specific functions in motor vehicles. Some controls in common use for
specific functions are discussed here. Other controls may also be appropriate for these functions. It is not the intent of
this document to restrict the type of control which may be used for a specific function.

Recommendations for controls which regulate a component movement (e.g., power mirror control) are given in Figures 3
to 5. Stalks which control turn signal, headlamp, and wiper functions are discussed in 4.3.5.

As a general rule, stereotypes are strongest when the orientation and motion of the control correspond to the orientation
and motion of the controlled element. For example, a strong stereotype exists for a toggle control mounted in the X-Z
plane that, when toggled fore/aft in X, controls the fore/aft motion of a seat; the same control if toggled up/down in Z could
control the up/down motion of the seat.

Documents

Document Sharing Hub

Full document details: SAE J1139_201003


http://www.avadocuments.com/doc/sae-j1139-201003
http://www.avadocuments.com/doc/sae-j1139-201003

