Effect of Train Vibration on Laptop Users
of Southampton SIS VI

Institution:
Institute of Sound and Vibration Research, University of Southampton

Researcher: , Hypotheses:

Miss Mandy Lo 3 From the model, the following hypotheses can be derived:

1. Typing difficulty is dependent on the relative displacement
between the finger and the key.

Background:

Passenger and crew comfort,
performance, health and

safety depend on a complex )
combination of reactions to noise, vibration, and the thermal

2. Typing difficulty is dependent on the width of the key.

3. As vibration magnitude increases, the relative displacement
between the finger and the key increases. For small magnitudes,
typing difficulty will increase in proportion to vibration magnitude.

environment. This project aims to improve the understanding 4. At a resonance of the hand-arm system in any direction, the

of the effects of vibration on the performance of laptop relative displacement between the finger and the keys will
users. increase. With low frequency vibration, the relative displacement

. . will be small. Typing difficulty is therefore expected to be highly

M Od e I I n g M eth Od . dependent on the frequency and the direction of the vibration.
Typing involves manoeuvring fingers to a specific location on .

a keyboard. This involves identifying the locations of the Prog less.

fingers and the keys. Then, by estimating the difference

between the two locations, manoeuvring the hand towards An experiment has been conducted to investigate the effect of
the key. This is repeated and feedback is used to vibration direction and frequency on typing performance. During
accommodate slight disturbances. The problem to be solved the experiment both typing speed and accuracy were measured.
is: how does vibration disturbance of the position of the hand The results were then normalised against performance when
and the key affect typing performance. vibration was absent. The following graph shows how typing

v, speed changed as the vibration frequency and direction changed.
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In the model, the locations of the fingers and the keys are
both affected by vibration, causing involuntary movement of
the fingers relative to the keys. With low frequency motions,
the disturbance caused by the vibration may be compensated
by “prediction”.

When a finger is close to the desired key, sensory processes
provide information that allows an estimate of the relative

displacement between the finger and the key. Future work will include investigation of the effect of frequency

and direction on transmissibility to the hand and compare typing

In the model, the error corresponds to the distance between performance contours with other activities such as reading and
the finger and the centre of the target key when a key is hit. If writing. The effect of motion predictability can also be examined
the error is less than the width of the key, the letter entered by comparing the results between sinusoidal and random
will be correct, so typing error is also dependent on the key vibration.
width.
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