Engineering psychology

Engineering psychology is an applied psychology discipline and is naturally interdisciplinary. Engineering psychology lies at the intersection of the humanities, science and technology. In general it is possible to tell that Engineering psychology is about use the psychological pieces of knowledge at the field of engineering. For this purpose, the Engineering psychology uses knowledge primarily from general and experimental psychology. Moreover, the Engineering psychology uses the psychological principles, and naturally develops its own methods and adapts the old ones at the new field of use. 

The general aim of the Engineering psychology is to help anybody to use, produce and design technical systems efficiently with full respect to capabilities and limits of human user (operator). 

Formerly the Engineering psychology was put into context of army psychology and transportation psychology; nowadays there are more adequate connections to artificial intelligence, informatics and computer and cognitive science. The connections to work psychology, ergonomics and human factors steadily remain. 

Note: Of course, there is a fundamental difference between schooling of this subject in the study program psychology (where students usually know many things about psychology, but almost nothing from technology) and at the technical university (where the situations is quite the opposite). This is the reason, why the first part of the laboratory exercises is devoted to experiments from the general psychology (and our aim is to introduce students into general and experimental psychology). The tasks belonging to this part are experiments with afterimages or galvanic skin reaction, verification of Weber and Fechner laws, and reacting time measuring. The second part is primarily concentrated to Engineering psychology tasks and contain proving of the influence of mobile phone use to a driver’s capabilities, next evaluating of the influence of type of the indicator to memory functions and evaluation of different type of indicators (its readability. 
Engineering Psychology Laboratory

The task number [number]

[the task name]

Structure of the Experimental protocol

1. Name of the task

2. Names of the experimentalists and experimental person

3. Tools

4. Theoretical background

5. Description of the task

6. Measured data

7. Evaluation

8. Results

9. Conclusion

Note: The record list is mandatory part of this laboratory report. 

[your name]

[your group members]
[date of measuring]
[your group members]

[your group members]

LAB 1. Negative Afterimage - Emmert Law Verification

Theory

Afterimage 
One of the basic functions of our perceptual system is a conserving of the constancies of perceived object
. The real object has for example constant size, shape and color. But the sensory image of the given object (e.g. retinal image) can obtain a lot of forms. It depends on the distance, angle of observing or color of the lighting. The after image in itself is byproduct of the process of the filtering of a constant lighting color. This process is realized on the retina. In general it is the habituation process to a steady stimulus. Or it is possible to tell, that the afterimage is consequence of the adaptation process of the retina to different lighting color. This adaptation spends any time (about 10 second) and after this time is possible to observe afterimages (similar mage in the opposite color) as an adaptation relic (It is related to the Yellow-Blue and Red-Green recoding of the visual channel). 
Emil Emmert (1844 - 1911)
The size of a primary afterimage is same as a stimulus. But if we change the distance between observer and place for afterimage projection than afterimage size is changing. Emil Emmert discovered that “The size of an afterimage changes proportionally to its distance from the observer (Fig. 1)."
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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 fixed distance from the color template.

2) Experimentalist (E) measures real distance between EP’s eye and the template and records it into table.
3) EP observes the color 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 center.) 

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. 
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Fig. 2 – example of the evaluation of an experiment
Tools:

Meter
Color template

Comparison raster

Record list

Task name: 
Emmert law verification
Name of experimental person:
…………………………..

Description of the physiological state of the experimental person:

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

Description of the psychological state of the experimental person:

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

	Experiment number
	Original image
	Negative afterimage

	[1] 
	Size
	Distance
	Size
	Distance

	1
	5
	
	5
	 

	2
	5
	
	2 5
	 

	3
	5
	
	7.5
	 

	4
	5
	
	10
	 

	5
	5
	
	15
	 

	6
	
	
	
	 

	7
	
	
	
	 

	
	
	
	
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 


Draw a schema of experiment:
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LAB 2.  Evaluation of the Different Kinds of Indicators

Goal: Find out which of the indicators is best readable. 

Tools:
Tachistoscop (electronically controlled exposition time by the camera shutter) with range 1/1000–1 second.

The set of instruments (displays, clocks and theirs equivalents realized by computer interface and SCADA HMI Reliance - Fig. 4). (Start program Reliance 4 – Design, open Project1, Run project – F9)
Power pack and potentiometer.

Task description: 

Preparation:

The value displayed on the given instrument (clock etc.) is shown by experimentalist to the experimental person for a very short time. Arrange the observed instrument in front of the curtain (cartoon box with camera) in order to see it comfortable. Use the “B” shutter setting (permanently open) for this purpose. 

Experiment:

Experimentalist sets the value on the observed instrument. He changes the value whenever the experimental person tries to read the value (also in the case when the experimental person did not recognize the value).  

Experimental person sets the shutter time. Use shutter time 1/1000, 1/500, 1/125, 1/30 and 1/4 only.

Measure with every shutter time ten times! 

Measure for all members of your group!

Evaluation:

Make a graph of the mean value of reading errors for all devices and exposition times (x-axis: exposition time, y-axis: reading error). E.g. Fig. 3
Make a verbal interpretation of the information from the graph.
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Fig. 3 - Example of the graph for two instruments

Used method:

Combination of quantitative and qualitative approach. Graphical data-mining is used.
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Fig. 4 – Screen with indicators

[image: image5]
Fig. 5 – schema of measuring
Record list

Task name: 
Evaluation of the Different Kinds of Indicators

Name of experimental person:
…………………………..

Description of the physiological state of the experimental person:

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

Description of the psychological state of the experimental person:

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

Data:

	Name of experimental person:

Name of device

	number
	Time of exposition
	Read val.
	Set val.
	reading error

	[1]
	[second]
	[1]
	[1]
	[1]

	1
	1/1000
	X” if unreaded
	
	Abs (Set. Val. – read. Val.)

	2
	1/500
	
	
	


Draw a schema of experiment: 
LAB 3. Reaction Time (RT) Measuring

Theory: 

Reaction time is primarily physiological variable which is determined by the speed of neural signal on the way from sensor (e.g. retina signal) to actor (usually muscle). Depend on the quality of neural system of the experimental person and also on her/his psycho-physiological state. This simple reaction time is usually about 250 ms and a little bit increases with the education level. At the other side – the reaction time with choice is mainly psychological variable and one decision usually spend about 50 ms extra time.
Goals: 

a. Measure personal value of the basic RT to visual stimulus.

b. Find out the average time for simple clear two choice decisions.

c. Find out the average time for confuse two choice decisions.

Tools: 

SW for measuring of the RT + PC (the common PC interface is used)

HW system form measuring of RT (PLC+switches+pilot lamps)

Task description and evaluation: 

You can  use the HW or SW system for measuring the time. 

1) Measure personal value of the basic RT to visual stimulus. 

Measure it for all persons in your group. It is the basic measurement design with one simple signal and one kind of reaction (without choice).  Output is the basic reaction time and it is just physiological value (depend on the speed of nervous signal and the length of the nervous path from sensor to actor). It is possible use both measuring devices, but given person have to use same device in all next measuring. 

Calculate the mean value and standard deviation for all of you.

2) Find out the average time for simple clear two choice decisions. 

Measure the RT in extended measurement design (with one direct choice). It is means, that two pilot lamps and two buttons are used and correspond in the spatial position, colour etc. 

Calculate and compare the difference between the mean value of non-choice RT and two-direct-choice RT for all persons. Calculate the mean value a cross all persons. 

3) Find out the average time for confuses two choice decisions.

Make same measurement like 2), but cross the signals and reactions (side, or colours).

Optional task: measure RT with special conditions (tiredness, exhaustion, sleepiness etc.).
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Fig. 6 – Software tool for RT measuring

Record list

Task name: 
Reaction time measuring

Name of experimental person:
…………………………..

Description of the physiological state of the experimental person:

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

Description of the psychological state of the experimental person:

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

	No
	Basic RT
	2-direct-choices RT
	2-confuse-choices RT

	[1]
	[ms]
	[ms]
	[ms]

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	


Draw a schema of experiment.

Evaluation:

Compare and discus the interpersonal differences and differences between simple and two choices results and direct and confuse two choice results.

	Person
	basic RT
(mean val.) 
	st.dev. 
	2-direct-choices RT

(mean val.)
	st. dev.
	difference

basic-2direct

(mean val.)
	st. dev.

	[name]
	[millisecond]
	[millisecond]
	[millisecond]
	[millisecond]
	[millisecond]
	[millisecond]

	person A
	
	
	
	
	
	

	person B
	
	
	
	
	
	

	person C
	
	
	
	
	
	

	mean val
	
	
	
	
	
	


	Person
	basic RT
(mean val.) 
	st.dev. 
	2-confuse-choices RT

(mean val.)
	st. dev.
	difference

basic-2confuse

(mean val.)
	st. dev.

	[name]
	[millisecond]
	[millisecond]
	[millisecond]
	[millisecond]
	[millisecond]
	[millisecond]

	person A
	
	
	
	
	
	

	person B
	
	
	
	
	
	

	person C
	
	
	
	
	
	

	mean val
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Fig. 6 - Dependence of sense impression on the intensity of stimulus

- Task
Verify the Fechner law at the field of acoustic.

The procedure of the experiment:

1) Start the LabView program
2) Try to change values (using text edits or potentiometers) in LabView application form to
create the sequence of acoustic signals, where all samples have equal volume distance
from previous and next sample (the increment o intensity should sound constant)
Export data to S Excel
Draw a suitable regression curve (with minimal error)
‘Obtain equitation o the regression curve.

Tools:
PCwith LabView
Loudspeaker

2N 242

Record list LAB 5.  Weight Differentiation - Weber Law Vel

Task name: ‘Sound Intensities - Fechner Law Verification
Name of experimental person,

PN e - Emest Heinrich Weber (1795-1878)
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Fig. 7 -  user interface for RT measuring
LAB 4.  Fechner Law Verification
Theory 
Gustav Theodor Fechner (1801–1887) was German scientist, psychophysicist and E. H. Weber descendant. 
Fechner’s law description:

· Dependence of sense impression on the intensity of stimulus is logarithm. 
· The sense impression is proportional to the logarithm of the stimulus intensity.
· The sense impression increase according to arithmetic series whereas the stimulus has to increase according to geometric series.

·  P = k * log (S)
· P … percept, sense impression
· k … constant

· S … intensity of stimulus

[image: image8.jpg]uondaaiag

Stimulus




Fig. 8 - Dependence of sense impression on the intensity of stimulus
Task
Verify the Fechner’s law at the field of acoustic. Make this verification for three given ranges. 
The procedure of the experiment:
1) Start the LabView program. 

2) Try to change values (using text edits or potentiometers) in LabView application form to create the sequence of acoustic signals, where all samples have equal volume distance from previous and next sample (the increment of intensity should sound constant).
· Find a maximum sound intensity level – loudspeaker (no hoarseness) and amplifier (no square signal) have to be in working zone.

· Make three measuring series for three given ranges. 

· The first of them is from 0 to 1/10 of maximum.

· The second one is from 0 to 1/3 of maximum.

· And the third is from 0 to maximum.
3) Export data to MS Excel.
4) Draw a suitable regression curve (with minimal error) for each range.

5) Obtain equitation of the regression curve (and identify parameters of the Fechner’s law equation). 
6) Discuss the differences dependent on the range.
Tools:
PC with LabView
Loudspeaker
Record list 
Task name: 
Fechner Law Verification
Name of experimental person:
…………………………..

Description of the physiological state of the experimental person:

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

Description of the psychological state of the experimental person:

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

Write content of data table from MS Excel here:

Draw a schema of experiment.

LAB 5.  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 ... Constant (Weber Fraction)
Task:
Draw the dependence of total weight and discrimination threshold graphically and solve the kw      constant 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, EP has to decide if weight increase or decrease. After every three changes E remove the plate from EP a give it back to him with random (different or same) amount of plastic cylinders  
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, when E fails to detect correctly the change 3 times in row). 
4) The aim is to find out the discrimination threshold (minimal recognizable weight difference) for every base weight. 
5) Minimal recognizable weight difference has to be confirmed repeatedly (at least three times in row).

6) 3 base weights (the plate only with 2 metal cylinder, plate with 3 metal cylinders, plate with 4 metal cylinders) are used.

7) Experiment should be repeated for every person in a group. 
8) Experiment results have to be recorded and evaluated in Excel.

Tools:
Digital scale

Plate

Set of base weights (metal cylinders)

Set of difference weights (plastic cylinders)

Record list

Task name: 
Weber Law Verification
Name of experimental person:
…………………………..

Description of the physiological state of the experimental person:

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

Description of the psychological state of the experimental person:

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

	No
	∆w for base weight 1
	∆w for base weight 2
	∆w for base weight 3

	[1]
	[g]
	[g]
	[g]

	1
	
	
	

	2
	
	
	

	3
	
	
	


Weight of base weight 1:

Weight of base weight 2:

Weight of base weight 3:

Weight of base weight 4:

Mean weight of plastic cylinder:

Draw a schema of experiment.
LAB 6. Measuring of the Electro Dermal Activities (EDA)

Task:

Find out the difference in a SRL (skin resistance level) in the different mental state (relaxation, stress etc.). 

Our skin on the fingers is very sensitive to an actual mental state. Skin responses by opening and closing its pores when mental state changes. This causes the skin resistance (conductivity) change. The skin response is delayed. You can measure only those states which you can induce yourself. It can be: sleepiness (or relaxation), solving of the complicated mental task, tiredness (after the hard work) etc.
Types of electro dermal activities are: SRR – skin resistance response, SRL – skin resistance level, SCR – skin conductance response, SCL – skin conductance level, SPR – skin potential response, SPL – skin potential level. Our experiment is designed for measuring of SLR. 
Principle of measuring:


[image: image9]
Fig. 9 – Half-bridge measurement circuit

where Rv is the skin resistance, Rk is the 150 kΩ compensating resistor, URef is the reference potential and Uv is the measured electrical potential between electrodes. 

The procedure of the experiment:

1) Start program SkinResistance.exe (Fig. 10).
2) Place electrodes on experimental person (EP) fingertips (Fig. 11), check proper contact of electrodes.

3) EP should not to see the computer screen with graphs during experiment! 
4) Measure the skin resistance level (SRL) in following phases :

a.  “Normal” (reference) state. 

b. Relaxation state (close your eyes, thing to something pleasant…). 

c. Measuring during solving test of imagination capabilities (i.e. shape composing), executive functions (i.e. trial making or U-drawing) or attention test (i.e. Bourdon). There are good experiences with using of SUDOKU solving.

d. Measuring during the physical activities (ten squats or jumps).

e. Scare state. EP closes eyes. Experimentalist pinches or stabs EP with pencil (gently!) suddenly at random intervals. The reaction should occur very quickly just before physical contact. You can mark each “attack” in graph using <Marker> button.
Be careful during this phase! The aim is to scare, not to injure!!!
5) Each phase must take at least 3 minutes to achieve a sufficient gap for skin response. 

6) Use <Marker> button to indicate boundaries between experiment phases. Press the button for a few seconds and release again – the blue mark should appear in graphs.
7) During measuring you can change axes limits in graphs without affecting the data (see Fig. 10).
8) Export measured data into Excel using <Export data from “Skin Resistance” chart> button and save exported file. There are three columns in the exported file – time [s], SLR [kOhm] and Marker [1: button pressed, 0: button released]. Generate Scatter graph from excel data. Use Time as X axis, SLR as primary Y axis and Marker as secondary Y axis. Analyze the data.  
9) Repeat the steps 2) till 8) with every person of the group.

Tools:

Couple of Ag-AgSO4 electrodes.

LabJack measuring device with Bridge circuit.

PC with measurement software (LabView).

Evaluation:

Verbal description of the mental states by the EP (introspection – how do you feel), by the experimentalist (exterospection – what you observe) and description of graph of the skin resistence level. Describe the difference between mental states in SRL.


[image: image10]
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Record list 
Task name: 
Measuring of the Electro Dermal Activities (EDA)

Name of experimental person:
…………………………..

Description of the physiological state of the experimental person:

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

Description of the psychological state of the experimental person:

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………





Insert Graph of skin resistance from MS Excel here:

Table of Markers:
	No.
	Approx Time
	Marker meaning (i.e. “Start of Sleeping phase”)

	1
	
	

	2
	
	

	3
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Draw a schema of experiment.

LAB 7.  Influence of the Being on the Telephone to the Driving

Goals: 

Find out what the operator (driver) does do during the mobile phone ring and when he/she telephones.

Tools:

Car driving simulator

2 (mobile) phones

Video with recording

Task description: 

Experimental person (EP) drives a car on the PC simulator. First experimentalist (Observer) takes the video record and notes the times of an important events. Second experimentalist monitors the lap time and the number of the driver’s faults (e.g. number of hit objects). Before start of experiment, driver realizes two or three training rounds. Then he drives a comparative round without disturbance. In the second round the Observer makes a call with driver and makes the date with the driver. In the third round the phone call is also realized, but the driver uses the hands-free set. Final round is without disturbances again. 

Evaluation:

See the recorded video and accomplish the table according this. Make the qualitative results (what you noticed on the video) and quantitative results (correlation between the using phone and the number of faults). It is useful to concentrate the attention to the eyes movement at faults making.

Use Training course No. 14: Throttle control #2

	Car control:

	Steering wheel
	Steering ( 

	Left paddle (behind steering wheel)
	Clutch (semi-automatic)

	Gear shift lever
	Shift Up/Down

	Left pedal
	Brake 

	Right pedal
	Throttle 

	
	

	Click on “Go” or “Try Again” to start.


Experiment phases:

Experimented person> Give signal to experimentalist before starting of each phase (into camera or using phone).

Experimenter> Record starting time of each phase (see stopwatch in camera recording software).

0) Approx. three training laps (before experiment is started).

1) One lap without distraction. 
(Record your lap time and count of objects that you hit.)

2) One lap with calling without hands-free (EP holds the phone in hand). 
(Record your lap time and count of objects that you hit.)

3) One lap with calling using hands-free (experimentalist holds phone next to the EP’s ear). 
(Record your lap time and count of objects that you hit.)

4) One lap without distraction (for comparison). 
(Record your lap time and count of objects that you hit.)

Record list

Task name: 
Influence of the Being on the Telephone to the Driving

Name of experimental person:
…………………………..

Description of the physiological state of the experimental person:

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

Description of the psychological state of the experimental person:

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

Data:

	Experimental person
	

	Duration of round 
	
	No. of faults

	
	Task type
	Comparative, with phone, hands-free.

	Name of event
	time
	Description of event, subject response etc.

	
	
	

	
	
	

	
	
	

	
	
	


Draw a schema of experiment: 

LAB 8. 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. Neural density is very similar on the all given gyrus.

[image: image14.emf]
Fig. 12 - 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) Measure and record the resulting distance.

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

4) Repeat steps 1) till 3) for other different body parts (at least 5).

5) Whole experiment should be repeated for each person in a group.

6) Draw a bar graph (or a pie chart) of the haptic sensibility at the different body parts (for individual persons and for mean values of all experimental persons).

Tools:

Tactile compasses.
Ruler.
Record list

Task name: 
Haptic Sensibility
Name of experimental person:
…………………………..

Description of the physiological state of the experimental person:

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

Description of the psychological state of the experimental person:

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

	No
	

Minimum recognizable distance

	
	1st body part
	2nd body part
	3rd body part
	4th body part
	5th body part

	[1]
	[mm]
	[mm]
	[mm]
	[mm]
	[mm]

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	

	10
	
	
	
	
	


1st body part: …………………………………………………..

2nd body part: …………………………………………………..

3rd body part: …………………………………………………..

4th body part: …………………………………………………..

5th body part: …………………………………………………..

Draw a schema of experiment.

LAB 9. Evaluation of the influence of the Type of the Indicator to Memory
Goal: Find out which of the indicators is best readable. 

Tools:
Tachistoscop (electronically controlled exposition time by the camera shutter) with range 1/1000–1 second.

The set of instruments (displays, clocks and theirs equivalents realized by computer interface and SCADA HMI Reliance - Fig. 4). (Start program Reliance 4 – Design, open Project1, Run project – F9)
Power pack and potentiometer.

Task description: 

Preparation:

The value displayed on the given instrument (clock etc.) is shown by experimentalist to the experimental person for a very short time. Arrange the observed instrument in front of the curtain (cartoon box with camera) in order to see it comfortable. Use the “B” shutter setting (permanently open) for this purpose. 

Experiment:

Experimentalist sets the value on the observed instrument. He changes the value whenever the experimental person tries to read the value (also in the case when the experimental person did not recognize the value).  

Experimental person sets the shutter time and begins with 1/1000 sec. and continue (according to the scale) to the 1/500, 1/250 etc. 

Measure with every shutter time two times! 

Measure for all members of your group!

Data:

	Name of experimental person:

Name of device

	number
	Time of exposition
	Read val.
	Set val.
	reading error

	[1]
	[second]
	[1]
	[1]
	[1]

	1
	1/1000
	X” if unreaded
	
	Abs (Set. Val. – read. Val.)

	2
	1/500
	
	
	


Evaluation:

Make a graph of the reading errors for all devices and exposition times (x-axis: exposition time, y-axis: reading error). E.g. Fig. 3
Make a verbal interpretation of the information from the graph.

[image: image15.emf] Evaluation of the different kinds of indicators
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Fig. 13 - Example of the graph for two instruments

Used method:

Combination of quantitative and qualitative approach. Graphical data-mining is used.
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Fig. 14 – Screen with indicators

[image: image17]
Fig. 15 – schema of measuring
LAB 10. Tachystoscopic test for drivers

LAB 11. Risk making test for drivers

History of Engineering psychology research

Army psychology (II WW)
Nuclear power stations (safety ... human factors)

Current Engineering psychology research

Personal construct theory in AI
Kyoto research - Nuclear power stations
Transportation - indication of the driver fatigue
References
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Fig. � SEQ Fig. \* ARABIC �10� - User interface of software „Skin Resistance
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Fig. � SEQ Fig. \* ARABIC �11� - Placing of electrodes
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