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Figure 1: Nuclear control room                                                                     Figure 2 : Aircraft cockpit 

1. Human designed machines to accomplish things with less 
effort

2. Humans make their presence to machines through 
control devices

Input

Control
DISPLAY

(Interface)



FUNCTION OF CONTROLS: “Transmit control information to some device/
mechanism/ system”

TYPES OF CONTROLS:

1. Control information (Continuous vs Discrete)
2. Force Requirement ( Hydraulic vs Mechanical, Hand vs Foot Operated)
3. Mode of operation ( Sliding, Pushing, Rotating etc..,)

DESIGNING CONTROLS:

1. Available Space
2. Control Placement
3. Engineering Feasibility



FACTORS INFLUENCING THE CONTROL DESIGN:

1. USER: Body dimensions, hand size, hand strength, dexterity, age of user, training.
2. WORKPLACE: Location, physical layout, body posture
3. DEVICE: Function, weight, grip surface, dimensions

MATCHING USER EXPECTATION:
“Activation must be as intuitive as possible based on past experience.”

System function Control Movement
On                                                                Up, right, forward, pull         
Off                                                                Down, left, rearward, push
Right                                                            Clockwise, right
Left                                                               Counter clockwise, left
Increase                                                       Up, right, forward
Decrease                                                      Down, left, rearward



ATTRIBUTES OF CONTROLS:

1. Speed of operation                                         
2. Response time
3. Precision requirement
4. Force Requirement
5. Feedback (Resistance, illumination, control position)
6. Relative discriminability
7. Colour
8.    Accidental activation
9.    Displacement
10.  Scale(Major, minor, intermediate)
11.  Pointers (Mounting, contrast)
12.  Labelling
13.  Texture (Smooth, knurled)
14.  Dead space
15.  Backlash 
16.  Control response ratio
17.  Types of Grip



GRIP:
1. Task determines the type of grip and action of hand
2. Grasp changes if force changes in middle of the task
3. Grasp choice may be dictated by geometry of the part



DESIGNING OF CONTROLS:

1. Types of controls designed:
• Sliders
• Joysticks

2. Types of Grips:

Sliders:

Single finger       Two finger                                  Lateral pinch                                   Power grip



Joystick:

Spherical                         Modified spherical                          Thumb                                    Two finger



SLIDERS:
1. Single finger slider:

2.  Two finger slider:



3. Lateral pinch slider:

4. Power grip slider:



JOY STICKS:
1. Thumb grip joystick:

2. Two finger joystick:



3. Spherical grip joy stick:

4. Modified Spherical Grip:



DIMENSIONAL DRAWINGS:

Note: All dimensions are in millimetres



Note: All dimensions are in millimetres



Testing rig:
The setup is placed at elbow height vertically above the ground.



User testing:

A total of 15 users are considered for user testing to discover 100 % of 
the usability problems (Ref: “Nielsen, Jakob. Mathematical model of usability 
problems. Elsevier, 1994.”)

Evaluation Factors for each control:

• Intuitiveness of grip: How intuitive is grip based on shape of the control

• Force: Degree of force required to operate with respect to other controls

• Precision: Degree of precision of control with respect to  other controls

• Time: Comfortable usage for a longer duration of time



RESULTS:
1. JOY STICKS

2.    SLIDERS

GRIP GRIP 
INTUTIVENESS(%)

FORCE
(RANK)

PRECISION
(RANK)

COMFORT
(RANK)

THUMB GRIP 66% 3 2 2

TWO FINGER GRIP 87% 4 1 1

SPHERICAL GRIP 93% 1 4 3

MODIFIED SPHERICAL 87% 2 3 4

GRIP GRIP 
INTUTIVENESS(%)

FORCE
(RANK)

PRECISION
(RANK)

COMFORT
(RANK)

SINGLE FINGER 100% 4 1 1

TWO FINGER 87% 3 2 3

LATERAL PINCH 87% 2 3 4

POWER GRIP 100% 1 4 2



Conclusion:

• Grasp changes if the amount of force, precision  required 
changes.

• Shape of control knobs changes drastically for same mode of 
operation for different force and precision requirements.
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