Engineering Psychology Laboratory

The task number [number]

[the task name]

Structure of the Experimental protocol
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LAB 1. Negative afterimage - Emmert law verification
Theory
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Emil Emmert (1844 - 1911)
"The size of an afterimage changes proportionally to its distance from the observer."
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Task

Confirm the Emmert law by the series of experiments with afterimages. Draw the dependence of the afterimage size on the distance from it.
The procedure of the experiment:

1) Experimental person (EP) stands on the line which is marked on the floor in a given distance from the colour template.

2) Experimentalist (E) measures distance between EP’s eye and the template and records it into table.
3) EP observes the colour template for 15-20 seconds (fixing the eyes to the small point in the middle of the template). Experimentalist watches the time. 
4) After the 20 seconds EP looks from the template to the white comparison raster immediately.
5) Once EP begins to percept the afterimage, he takes a step forward or backward in order to fit the afterimage to the one of squares on the raster. 

6) Experimentalist measures distance between EP’s eye and the raster.
7) The afterimage size and the eye-to-afterimage distance have to be recorded. (Add 7 mm to the distance – the correction on the eye centre.) 

8) Experimentalists record values into table. Repeat experiment for all sizes on the comparison raster.
9) Experiment should be repeated for every person in a group. 

Tools:

Metre
Colour template

Comparison raster
	Tested person
	Original image
	Negative afterimage
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	Distance
	Size
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LAB 2. Weber law verification

Theory (Weber law description):

Ernest Heinrich Weber (1795–1878)

· Experiment with weight difference

· Just noticeable difference (JND) between two weights is approximately proportional to the mass of the weights 

· (I = kw* I

· I … Base intensity (Total weight)

· (I … Discrimination threshold (Weight difference)

· kw Constatnt (Weber Fraction)

Task:
Draw the dependence of total weight and discrimination threshold graphically and solve the kw constatnt by the minimal square method (use Excel). Calculate the measurement error. 
The procedure of the experiment:
1) The experimental person (EP) holds a given base weight (plate and metal cylinders) in hands and closes the eyes.

2) The experimentalist (E) adds and removes the small weight units (plastic cylinders) called difference weights. 

3) The experiment starts at the minimal value of the difference weight and continues by the increasing difference weight (add/remove more of weight units together). 

4) The aim is to find out the discrimination threshold (minimal recognizible weight difference) for every base weight. 

5) Minimal recognizable weight difference has to be confirmed repeatedly (at least three times).

6) 3 base weights (the plate only, plate with 4 metal cylinders, plate with 8 metal cylinders) are used.
7) Experiment should be repeated for every person in a group. 
8) Experiment results has to be recorded and evaluated in Excel.
Tools:

Digital scale
Plate
Set of base weights (metal cylinders)
Set of difference weights (plastic cylinders)
LAB 3. Fechner law verification
Theory 
Gustav Theodor Fechner (1801–1887)

Fechner law describtion:
· Dependence of sense impression on the intensity of stimulus is logarithm. 

·  P = k * log (S)

· P … percept

· k … constant

· S … stimulus
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Task

Verify the Fechner law at the field of acoustic. 
The procedure of the experiment:

1) The experimental persons (EP) start the Matlab program WF (m-file). 

2) On the screen appears:

Weber-Fechner Law Sound Test

""""""""""""""""""""""""""""

Insert set of sound intensities (example: [0.1 1 0.05]):
3) The values in the square brackets represent intensities of acoustic signal (loudness). The number of the values in the set is arbitrary. 
4) EPs insert first set of values (from 0 to 1) of the intensity of acoustic signal. The series has 8 elements (sound signals): 
[0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8]
5) EPs change values of the intensity of acoustic signal in order to obtain the series with equal step. (the increment of intensity should sound constant).
6) When EPs convince that loudness increasing steadily, they may draw a graph of the function: p=f(s) (by pressing of the “Enter” button on blank line).

7) Retype results into Excel and draw a suitable regression curve (with minimal error).
8) Obtain equitation of the regression curve. 
Tools:
PC with Matlab

Loudspeaker

Program code in Matlab (wf.m):
duration = 1;
pause = 0.1;
frequency = 1000;
sampling = 100;
x = linspace(0,duration*frequency*2*pi,duration*frequency*sampling);
y = sin(x);
px=[];
py=[];
clc;
disp('Weber-Fechner Law Sound Test');
disp('""""""""""""""""""""""""""""');
V = input('Insert set of sound intensities (example: [0.1 1 0.05]): ');
lenV = length(V);
while (lenV>0),
    px=V;
    py=1:lenV;
    Y = [];
    for i = 1:lenV,
        Y=[Y,y*V(i),zeros(1,pause*sampling*frequency)];
    end
    disp('Playing sound...');
    sound(Y,frequency*sampling);
    V = input('Insert set of sound intensities (or press Enter to draw a graph): ');
    lenV = length(V);
end
figure('Name','Weber-Fechner Law','NumberTitle','off');
hold on;
xlabel('Stimulus');
ylabel('Perception');
plot(px,py,'g-',px,py,'bo');
LAB 4. Haptic sensibility

 Theory
The skin surface feeling is projected into the human brain at the gyrus postcentralis. More sensitive part of human body takes a larger area of brain surface and vice versa. 
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Figure 1 - Dependence between the skin surface and the brain surface.
Task

Find out the haptic sensibility on five different parts of human body. 

The procedure of the experiment:

1) One measuring starts at the minimal distance (0 mm) and ends when the experimental person (EP) feels two separated points. 
2) Experimentalists measure and record the distance obtained.

3) Repeat ten times at one part of body with one EP.

4) Repeat steps 1) till  3) for other different body parts (at least 5).
5) Whole experiment should be repeated for every person in a group.
6) Draw a bar graph of the haptic sensibility at the different body part.

Tools:

Tactile compasses 
Scale
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