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SUMMARY 

This report deals with details of the simulated journey whic\ is the basis 

for the Driver Fatigue study (Project no. 90 15,4). Several �ndments to 

the computer program specifications stated in an earlier retf.,rt '�PERS 288) 

are described in detail. 
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1. INTRODUCTION 
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This report is a sequel to PERS 288: "Computer programme specifications 

for study of driver fatigue" (Connell, Denton and Buttress, 1979). A de

tailed description of everyQ.omputer-controlled event in the eight-hour si

mulated journey from Johannesburg to Durban is provided, and amendments 

and additions to the specifications outlined in PERS 288 are discussed in 

detail. 

Several amendments to the original specifications have been made. The most 

important concerns the sampling of analogue data. In PERS 288 the amount 

of magnetic tape required for file markers, inter-record gaps, etc. was 

considerably underestimated, and thus an over-optimistic calculation of 

the amount of analogue data which could be stored was made. The amount of 

data collected per subject (4,03 MBytes) would have required a considerable 

amount of computer processing, and this would have been prohibitively expen

sive. 

In the light of the above, the following changes have been made with respect 

to the sampling of analogue data: 

(1) continuous storage of analogue data has been made contingent upon 

certain environmental events and driver violations only, and will occur 

for relatively short periods of time. These records will be used later 

to drive the pens of a recorder or X - Y plotter to allow visual analysis 

of the finer details of driver behaviour to be made; 

(2) analogue signals will be monitored on a continuous basis throughout 

the journey. Swmnary statistics for each variable (analogue and digital) 

will be calculated for blocks of 224 distance pulses (i.e. every 3,36 km). 

This will form the basic data of the experiment. Thus 165 data points per 

variable will be obtained over the entire journey; 

(3) the sampling rates for some analogue inputs were initially high 

enough to possibly interfere with the operation of the computer. Sampling 

rates have been reduced to more acceptable levels. 
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Statistical analysis will be based on the data generated by the low samp

ling rate, while the raw data produced by the higher sampling rate will be 

used by the experimenter, chiefly as an aid to the interpretation of the 

computer analysis. In addition, more detailed data is required for the 

analysis of the more complex "fine structure" of behaviour associated with 

significant environmental stimuli. As an example, it may prove useful to 

compute the changes in physiological activity in response to road signs 

signalling danger and compare this with the changes associated with more 

neutral road signs. 

The other major amendment to the original specifications concerns the use 

of the video display unit (VDU) for communication of status information to 

the operator. The initial plan was for the operator to receive information 

regarding equipment malfunctions, distance travelled, etc. via various dis

plays, lights and buzzers on the console. This would have been very incon

venient for the operator who would have had to sit in almost complete dark

ness as the console is situated next to the driver's cab and a .night drive 

is being simulated. As more detailed and meaningful information can be 

displayed on the VDU, this will now become the primary link between the ope

rator and the simulator. The VDU will be located in an adjacent room, thus 

enabling the operator to do other work. 

Further details regarding the information to be displayed on the VDU may 

be found in Section 4.1. 

The computer program based on this report and PERS 288 is strictly applica

ble to phases 1 and 2 of the driver fatigue project only. In phase 1 dri

vers will be required to remain at the wheel for as long as possible, while 

in phase 2 drivers will be allowed to stop for short rests on demand. Pha

se 3 of this study, in which subjects will be required to stop at pre-deter

mined points along the route, may require slight adjustments to the program. 

However, these can be made only after a preliminary data analysis of phases 

1 and 2 has been carried out. 
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2.1 Criteria for continuous storage 

Analogue data will be continuously stored according to the following cri

teria: 

(1) all three urban zones plus approximately 15 minutes into adjacent 

rural zones, i.e., distance count O to 2172, 16644 to 20260, and 35190 to 

36960. As the driver will not necessarily stop at the last distance count, 

continuous storage may continue .further until he does stop. This is descri

bed in greater detail in Section 5.1; 

(2) approximately 10 seconds before, during, and 10 seconds after any 

road sign not already included under (1) above; 

(3) during any risk slide sequence, and for 20 seconds* after the dummy 

slide has been projected (see PERS 288, Section 5.4 for details of the 

risk sequence). 

(4) 30 seconds* after the police siren is sounded; 

(5) 20 seconds* after the risk or police probability generators have 

been sampled as a result of driver violations (NB: This must occur irre

spective of the results of sampling of the probability generato�s), 

(6) over certain sections of the journey (in rural zones) where the dri

ver is subject to very little stimulation. This data will serve as a base

line against which data obtained in high stimulus density areas may be com

pared. The relevant distance count values are stated in Appendix A. 

The distance count values at which continuous storage is to be started and 

stopped according to criteria (1) and (2) have been listed in the sequence 

of computer-controlled events in Appendix A. These distance counts are based 

on vehicle speeds of 60 or 90 kmh- 1, but as actual speed will differ, the 

amount of data stored will vary slightly from subject to subject • 

.,.AU nwnerical vaZ.ues marked "1ith an asterisk aN paztameters which can be 

varied by the oomputer operator. 
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2.2 Sampling rates for analogue signals 

An examination of the properties of the various physiological signals (Ve

nables and Martin, 1967; Strong, 1970) as well as those of the simulated 

vehicle (McRuer, Peters, Ringland, Allen, Blanvelt and Weir, 1974) has 

revealed that smaller bandwidths may be expected than those which were 

quoted in PERS 288. In view of this, the following sampling rates for 

analogue data are suggested: 

heart rate (interbeat interval) 

breathing rate 

electromyogram 

skin conductance level 

vehicle speed 

steering error 

steering wheel angle 

Total effective sampling rate 

4 He 
2 Ha 

2 Ha 

2 Ha 

8 Ha 

8 Ha 

12 Ha 

38 Ha 

In order to prevent aliasing (i.e. an incorrect representation of the fre

quency properties of signals due to an inadequate sampling rate), all ana

logue inputs will be electronically low-pass filtered before conversion to 

digital form. 

2.3 Amount of analogue data stored 

The time associated with continuous storage of analogue data as shown in 

point (1) is approximately two hours. The remaining data is mostly associa

ted with 188 road signs, each of which corresponds to a sample time of 

approximately 40 seconds. 

stored (assuming two bytes 

( 188 X 40 X 38)) X i • 1 , 12 

The total amount of "raw" analogue data to be 

per sample) is therefore: {<2 x 3600 x 38) + 

Mbytes. 

This is a considerable reduction from the 4,03 Mbytes calculated in PERS 

288. 

The amount of data associated with summary statistics (see Section 3 for 

details) is negligible as only 165 data points per variable will be stored. 
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2.4 Analogue outputs 

The two analogue outputs generated by the computer are: 

(1) steering demand; and 

(2) road "gradient". 

The output frequency of these variables should match those of the corres

ponding analogue inputs (i.e. steering error/steering wheel position and 

vehicle speed). This requirement can be relaxed in the case of road gra

dient since vehicle speed may change at a much higher rate than the gradi

ent of the road. The following analogue output frequencies are suggested: 

steering demand 

road gradient 

8 Ha 

0,5 Ha 

There are a number of different procedures for generating the pseudo-random 

outputs required for these variables. In PERS 288 it was suggested that 

a series of aine functions with frequencies not harmonically related be 

used. This method had the advantage of producing an output with precise

ly defined frequency ch�racteristics. In the case of steering demand, it 

was possible to model both low and high frequencies corresponding to road 

curves and wind gusts or road irregularities respectively. An equally ef

fective method involveij the integration over time of a series of pseudo

random numbers. Although it may be difficult to choose a series of random 

numbers which will produce the required frequency characteristics when in

tegrated, this method is possibly more efficient in terms of computing time 

and is therefore more attractive. 

Irrespective of the method used, these analogue outputs must have the 

following properties: 

(1) Steering demand must have a bandwidth from DC to 0,8Ha* maximum. 

Road gradient must have a bandwidth from DC to 0,05HB* maximum. 

(2) For both steering demand and road gradient, the frequency must in

crease with increasing vehicle velocity. 
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(3) For steering demand, the output must be zero when the vehicle 

velocity is zero; 

(4) For road gradient, the output must be a constant when vehicle velo

city is zero. 

The bandwidths suggested above are provisional and should be regarded as 

parameters which may be altered during the pilot study. 

3.  SUMMARY STATISTICS 

The basic data of this study will consist of average values for variables 

calculated over blocks of 224 distance pulses. Averages for analogue sig

nals need not be based on the sampling rates of Section 2.2. If spare pro

cessing time is not available, lower sampling rates can be used; however 

it is recommended that the highest possible sampling rates connnensurate 

with orderly functioning of the computer be used. 

Since the calculation of averages requires division, which is time-consuming, 

running or .. cumulative totals may be stored instead. Averages may then be 

calculated after completion of the experiment. The storage of totals allows 

analogue and digital (discrete event) data to be treated in a similar way. 

The following data must be calculated and stored every 224 distance pulses 

(variables marked with an asterisk are counts from which averages cannot 

be meaningfully calculated); 

(1) skin conductance level (SCL) 

(2) neck muscle tension (EMG) 

(3) heart rate (HR) 

(4) breathing rate (BR) 

(5) vehicle speed 

(6) root-mean-square steering error 

(7) root-mean-square steering wheel position 

(8) number of brake "on" responses* 

(9) brake reaction time to road signs requiring stops (measured from 

the time the computer changes to the relevant slide) 
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(10) brake reaction time to emergency stimulus (default to largest pos-

sible negative number if there have not been any emergency stimuli) 

(11) number of random lights, field 1* 

(12) number of random lights, field 2* 

(13) number of random lights, field 3* 

(14) number of random lights, field 4* 

(15) number of missed lights, field 1* 

(16) number of missed lights, field 2* 

(17) number of missed lights, field 3* 

(18) number of missed lights, field 4* 

(19) number of spurious responses to random lights (i. e. any response 

occuring more than Ss* after a light) 

(20) reaction time to random lights, field 1 

(21) reaction time to random lights, field 2 

(22) reaction time to random lights, field 3 

(23) reaction time to random lights, field 4 

(24) number of samples of risk probability generators (due to driver vio-

lations only)* 

(25) number of times police siren is activated* 

(26) number of risk slide sequences (excluding pre-programmed sequences)* 

(27) number of pre-programmed risk sequences encountered* 

(28) driver's accumulated "behaviour index"* 

(29) number of stops not associated with a road sign* 

(30) real time at end of block* 

(31) number of projector failures (road signs) * 

(32) number of projector failures (risk stimuli) * 

4. AMENDMENTS TO PERS 288 - CONTROL OF SIMULATOR AND DISPLAY OF INFOR

MATION 

4.1 Video Display Unit 

Due to its flexibility of use and the greater amount of information which 

may be displayed, the VDU will be the primary source of information regar

ding the status of the simulator, and thus replaces some dedicated hardware 

described in PERS 288. The VDU will also be used to load programs and lists 

of parameters from floppy disks into core memory, and will be the means by 
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which parameters will be changed during the pilot study (as an alternative, 

the teletype can be used for this function - thus allowing a "hardcopy" of 

the current parameters to be generated) . 

Three inputs (to the computer) which are affected by this change are the 

START and STOP switches (PERS 288, Sections 3.4. 7 and 5. 7) and the projec

tor reset switch (PERS 288, Sections 3.4.6 and 5. 5) . These will be repla

ced by three different keycodes (terminated by a carriage return) which 

the operator will enter from the keyboard. 

Three outputs which must be changed are the slide change malfunction indi

cators (PERS 288, Sections 3. 5.4 and 5. 5) and the rest/end of journey indi

cator (Sections 3.5.8 and 5.10). In each case, the relevant information 

will be displayed on the VDU as a short, unambiguous message, reinforced 

by the sounding of the terminal's buzzer at half-second intervals. The 

buzzer is stopped by the operator's response; in the case of the rest/ 

end of journey message, the operator must respond by keying in the stop 

connnand, while in the case of a slide change malfunction the operator 

should key in the number of the projector in question. 

In order to keep the operator informed of the progress of the experiment, 

certain information should be permanently displayed on the VDU (or should 

be callable by means of simple keycodes) . The following information should 

be displayed: 

(1) real time (24-hour clock) ; 

(2) real time elapsed since the start of the experiment; 

(3) distance count value; 

(4) per cent of total distance travelled; 

(5) distance travelled (decimal kilometres) ; 

(6) zone (urban 1, rural 1, urban 2, rural 2 or urban 3) ; 

(7) per cent of magnetic tape used (updated whenever data transfers 

occur); 

(8) status of data logging operations (paused or proceeding) ;  

(9) vehicle speed (kilometres per hour); 

(10) steering error (arbitrary decimal units; updated every 8th sample); 

(11) anomalous driver behaviour (e.g. driver stops at a green traffic 

signal or "GO" sign; vehicle remaining stationary 10 seconds* 

after the emergency stimulus has disappeared - see Section 4.3 

for further details). 
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(12) anomalous analogue inputs (maximum possible values reached); 

(13) computer errors (e. g. parity/checksum errors, buffer overflow, etc.). 

It will be useful if the VDU screen can be divided into various zones which 

can be dedicated to the display of a particular message or class of messa

ges. 

4.2 Slide projectors and slide numbers 

At the time of writing of PERS 288, GAF slide projectors having a capacity 

of 100 slides per magazine were in use. It has since been discovered that 

the reliability of the slide change mechanism of this type of projector 

is not sufficient for the fatigue experiment, and thus Kodak "Carousel"

type projectors will be used instead. Since these have a capacity of 80 

slides per magazine, slides will now be numbered from 1 to 80. Slide ma

gazines for road signs will not necessarily be filled, however, as it is 

necessary that changeover from one magazine to the next should occur in 

a region of very little activity in order that the journey be disrupted 

as little as possible. Regardless of the actual number of slides in a 

magazine, the first slide will always be numbered 1 (according to the for

mat described in PERS 288, Fig. 4), while the last slide will always be 

numbered 80. 

Because the risk slide sequences are cyclic, the risk slide magazine will 

be completely filled (see PERS 288, Section 5. 5 for details). Position 0 

in the Carousel magazine cannot be occupied by a slide. It is therefore 

necessary that the computer issue an extra slide change command when slide 

80 is read. This will ensure that the projector is ready to change to the 

first risk slide (slide 1) when the next risk sequence is called by the 

computer. 

4.3 Operation of risk slide sequence 

The operation of the risk slide projector was described in PERS 288, Sec

tions 5. 4 and 5. 11.1. Discussion with programmers at NRIMS has revealed 

that sane aspects of projector control were omitted from the specifica

tions, while others posed severe problems with regard to their implementa

tion. In order to resolve these issues, the following points should be 

noted: 
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( 1) risk slides are coded sequentially from 1 to 80, the code being read 

by the computer approximately 1,5 seconds* after a slide change com

mand has been issued by the computer; 

(2) associated with each slide will be two "flags" (in the computer's 

memory) which will indicate whether the slide is an emergency sti

mulus or a dunnny stimulus respectively. The driver is required 

to make an emergency stop in response to the emergency stimulus, 

while the dunnny stimulus cannot be seen by the driver and is used 

to indicate to the computer that it should exit from the risk se

quence subroutine. A list of slide numbers and associated flags 

can be found in Appendix B. 

(3) the actions taken by the computer whenever the emergency slide is 

detected were not fully covered in PERS 288. A stricter criterion 

for determining whether the driver is making an emergency stop is 

required, and the following procedure is suggested: 

(i) when the emergency stimulus is detected, the computer must look 

at the state of the brake pedal. If brakes are already being applied, 

no brake reaction time to the stimulus can be computed, and a code 

signifying this condition, together with real time, correct to one 

millisecond, must be stored as data. If brakes are not being applied, 

a timer is started. This timer is stopped when a brake response occurs, 

and the resulting reaction time is computed and stored as data; 

(ii) 1,5 seconds* after the emergency stimulus, the state of the 

brake pedal must again be tested (irrespective of whether a brake 

response was made earlier) . If the brakes are not being applied, 

the police siren is sounded and points are subtracted from the dri

ver's· "behaviour index". (NOTE: the police siren is not contingent 

upon the output of the probability generator, as was stated in PERS 

288) . Whenever the police siren is sounded, the computer must ad

vance to the dU111Dy risk slide stimulus, and then exit from the risk 

subroutine; 
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(iii) if brakes are being applied, the computer must continue to in

terrogate the brake pedal at 1,5 second* intervals, as described 

above; 

(iv) the computer should also monitor vehicle speed every 1,5 se

conds*. As soon as speed falls below a threshold Ve (the value of 

which is a parameter determined in the pilot study) the computer ad

vances the dunnny stimulus; 

(v) if by the 10th* sample of the brake pedal, vehicle velocity 

is still greater than Ve, then the police siren must be sounded. 

The dummy slide is then advanced,correctrecognition of which signals 

the computer to exit from the risk subroutine; 

(vi) the disappearance of the emergency stimulus signals the driver 

to increase speed again. There is a small chance that he will not 

do so. To allow for this eventuality, vehicle speed must always be 

sampled 10 seconds* after the dunnny stimulus is detected. If the 

speed is still less than Ve and a road sign requiring a stop is not 

being simultaneously displayed, then a message must be displayed on 

the VDU screen (e.g. "end of emergency - driver not proceeding"). 

The operator may then instruct the driver to continue his journey. 

(4) In PERS 288, Section 5. 11. 1, the problem of "co.ntimuous" sampling of 

the probability generators was discussed, and measures to overcome 

this were proposed. Discussion with the progrannn.ers has revealed 

that these �easures are impractical, and therefore they have been 

scrapped. This is justified as the probabilities associated with 

the generators are low enough to prevent a "continuous" sequence of 

risk slides or police sirens from occurring. In any event, a risk 

probability generator cannot be sampled while a risk sequence is al

ready in operation, and this in itself puts a restraint on the fre

quency of risk sequences. As regards sampling of the police siren 

probability generator, the problem is much reduced as probabilities 

are lower. If the police siren were to be operated a few ti.mes in 

succession, the driver should be sufficiently alerted to his conti

nuous error and should therefore correct it. 
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(5) The probability of physical risk or police detection as a result 

of continuous steering errors (measured as a root-mean-square value 

over a period T) has been altered. Referring to PERS 288, Section 

5. 11. 1, point (5); 

if e .(rms) ) E 
81, Be 

then p (risk slides)= L 

p (police) = L 

for both urban and rural zones 

4.4 Change of road sign slide magazine 

The description of the sequence of events which occur when a road sign 

slide magazine has to be changed, was given only sketchilyJnPERS 288, Section 

5. 5, pp. 27 - 28. It is necessary to pay more attention to details as the 

slide fader has to be operated in a different way to allow the slide code 

for slide number 1 to be read. immediately (see PERS 288, Section 5. 3 for 

a complete description of the operation of the slide fader). The following 

sequence of events will occur: 

(1) approximately 30 seconds before the magazine change is due, a pre

prograunned distance count value will cue the computer to output a warning 

message to the VDU ("change to slide magazine #x in 30 seconds"). At the 

same time, the buzzer (bell) on the VDU will sound at approximately half

second intervals until the operator acknowledges that he has noted the mes

sage by keying in a code; 

(2) at the pre-programmed distance count, the last slide will be inser

ted into the projector gate. The light fader will be activated, and the 

brightness of the projector lamp will increase. As slide 80 is a dummy 

stimulus, i. e. opaque, it is not visible to the driver. However, the 

slide code reader will function normally, and when the lamp reaches a 

certain brightness, a pulse from comparator C1 will instruct the computer 

to read the slide code (the reader is referred to PERS 288, Fig. 3 for an 

explanation of terms used here). If the expected code is read, the sequen

ce will continue as described below: otherwise the slide change malfunction 

subroutine is called; 
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(3) as soon as the expected slide code (no. 80) is read, the computer 

must output a pulse to the "set" terminal of latch L2, and must simulta

neously send a message to the VDU ("change to slide magazine :ti; x"). The 

latch prevents the projector lamp from being reset by an internal pulse 

from the lamp fader. The computer must also halt all normal data logging 

operations except the monitoring of vehicle velocity which is required 

for the output of the steering demand and road gradient. Distance pulses 

must be ignored as well as the pulse from comparator C2 of the lamp fader; 

(4) the operator will now change magazines, making sure that slide no. 

80 of the new magazine is in the projector gate. He will t.hen press the 

"projector reset" switch; 

(5) when the projector reset is detected, the computer must recommence 

counting distance pulses. At the first pulse received, slide no. 1 is in

serted into the projector gate by a slide change command pulse; 

(6) approximately 1,5 seconds* later, the computer must read the slide 

code. If the code is not "one", the slide change malfunction subroutine 

is called; 

(7) if the correct slide code is read, the computer must extinguish the 

projector lamp by outputting a pulse to the "reset" terminal of latch L2. 

At the same time, normal data logging operations are recommended. 

NB: to provide a record of events, real times and codes referring to points 

(3), (5) and (7) above must be stored as data. 

5. CONTROL OF EVENTS FROM DISTANCE COUNTS 

As explained in Sections 3.4.1 and 5.1 in PERS 288, all computer-controlled 

events which are not contingent upon driver behaviour will be cued by spe

cific distance counts. Since each distance pulse received by the computer 

represents a displacement of approximately 15 metres, all such events can 

be related to distances measured from the start of the journey. 
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A complete list of distance count related events is given in Appendix A. 

In order to clarify the entries in this list, a more comprehensive des

cription of the first few events will be given here, as well as a descrip

tion of some.events which occur only infrequently. 

The column headings are defined as follows: 

event number: this is self explanatory and serves as an aid to tabulation; 

distance count: the total number of distance pulses received at a given 

point; 

total road sign count: this is the number of road sign slides (numbered 

sequentially from the beginning of the slide magazine) . In this experi

ment five road sign slide magazines will be used. The slides will be 

n.umbered as follows: 

Magazine no. 1 : 1 to 80; 

Magazine no. 2: to 63, 80; 

Magazine no. 3: 1 to 78, 80; 

Magazine no. 4: 1 to 65, 80; 

Magaaine no. 5: to 49. 

road sign slide code: this is the binary representation of_the total road 

sign count, shifted left, and with the least significant bit set to identi

fy the code as originating from the road sign slide projector (in the risk 

slides, this bit will always be reset); 

stop required: this information is used by the computer as a flag to indi

cate whether the driver is required to stop so that the physical risk and 

police siren probability generators may be sampled if necessary; 

physical risk probability; this refers to the probability of a risk slide 

sequenceaccurring at a particular point. When this probability is stated, 

the appropriate probability generator must be sampled. If a risk slide se

quence is already in operation, the probability generator must not be sam

pled; 
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A simple notation is used to identify the six physical risk probability 

generators (see PERS 288, Section 5.11) for further details: 

U,H • urban, high p 

U,M - urban, medium p 

U,L • urban, low p 

R,H :a rural, high p 

R,M = rural, medium p 

R,L = rural, low p 

The entries in Appendix A refer to distance count-related sampling of the 

probability generators only - driver behaviour can also cause the genera

tors to be sampled. 

The actual probability assigned to each generator is a parameter which should 

be able to be altered by the operator whenever necessary. 

other: 

} conunents: 

these entries clarify the 

physical nature of an event 

In order to save space, some words and phrases have been abbreviated, 

e.g. "risk" means: "sample risk probability generator with the specified 

probability"; "C2 + 2s" means: "at two seconds after the pulse from compa!

rator C2 has been received"; "start cont." means: "start 1continuous' data 

storage". Other abbreviations include the following: 

traf. sig. 

d.s. 

s.1. 

stop. cont. 

= traffic signal ("robot") ; 

• dwmny stimulus (risk or road sign slides) ; 

= speed limit; 

• stop "continuous" data storage. 

PERS 288 reference: this entry contains the Section numbers in PERS 288 

t� which the reader may refer if more information about a particular func

tion is required. As the distance count related events are highly repeti

tive, reference numbers are given to the first occurrence of an event, or 

to unusual events only. 
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5.1 Detailed descriptions of some computer-controlled events 

Event No. 1: 

This is a,.command to commence the main data logging program, and will be 

typed on the VDU keyboard by the operator when the subject is ready to 

start. N.B.: this is an amendment to Section 5.7 in PERS 288, as the 

START switch was previously specified by this function. 

Event No. 2: 

This is a dwmny road sign stimulus (slide number 1) which is not seen by 

the driver, and which serves as a check on the correct functioning of the 

projector. Referring to Fig. 3 of PERS 288 (p. 20), the counter will have 

been preset by the operator prior to the start of the journey. Thus only 

one distance count will be required before comparator C1 outputs a pulse 

to the computer. NB: the projector will have been pre-loaded with slide 

no. 1, so that a slide change command pulse is not required. When the· 

computer receives the pulse from C1, it must read the slide code and com.

pare it with the expected code which is stored in memory. If a match oc

curs, the slide code number and the real time at which the pulse from C1 

was received is stored as data. If a mismatch occurs, the slide change 

malfunction subroutine is called, and real time and a code referring to 

this event are stored as data. Further information on this subroutine 

may be found in PERS 288, Section 5.5. 

On receipt of the pulse from Cl, the computer must also output a pulse to 

the "set" terminal of latch 12. This prevents the projector lamp from be

ing extinguished when the lamp fader resets itself, and is required because 

of the close proximity between events 2 and 3. The pulse output by C2 

must be ignored by the computer. 

Event No. 3: 

This is the first speed limit sign (60k.mh-1), and follows almost inmediate

ly after the dummy slide. The normal "zoom" effect of the lamp fader will 

not operate for this sign, but the lamp will be extinguished in the normal 

way� as described in PERS 288, Section 5.3. No physical risk is associa

ted with this sign. 
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Event No. 4: 

This is a road sign ("danger, children") which is initiated after 16 dis

tance pulses have been received. The road sign projector lamp fader is 

operated in the normal way as described in PERS 288, Section 5.3 . No 

stop is required. 

Event No. 5: 

In this event the probability generator associated with an urban, medium 

probability of physical risk is sampled three seconds after the pulse from 

C2 has been received (i.e. 3 seconds after the driver "passes" the road 

sign of Event No . 4) . If the output of the generator is a one, then a 

risk slide sequence is initiated by the computer. This is described in 

greater detail in PERS 288, Section 5 . 4. 

Event No. 6: 

This is a red traffic signal and is initiated by the computer upon receipt 

of the 31st distance pulse by means of a slide change command pulse follow

ed by a pulse to the "set" terminal of latch Lt . As soon as the vehicle 

stops (according to the criteria stated in PERS 288, Section 5.3.2) a timer 

is started. If the vehicle does not stop, both the physical risk and police 

probability generators must be sampled with probabilities as described in 

PERS 2.8, Section 5.11. 

Event No. 7: 

This is a green traffic signal which appears 25s after the vehicle has 

stopped. Note that the light fader will have been held in the "on" po

s i tion, so that the green signal can be observed. As the projector lamp 

is on , the computer can read the slide ID approximately 1,5 seconds after 

the slide change conaand pulse was output. As the driver gathers speed , 

the slide fader will operate in the normal way, switching off the projec

tor lamp as the vehicle "passesn the traffic signal . 
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Event No. 8: 

The physical risk probability generator must be sampled as soon as a pulse 

from comparator 2 is received. This is to simulate the increased risk of 

a collision in an intersection. The probability assigned to this genera

tor is: urban, low. 

The remaining events are very much the same as those described above, and 

thus only those involving unusual changes in procedure will be described 

below. 

Event No. 49: 

Here the risk slide sequence occurs unconditionally, i.e. without any samp

ling of a probability generator. This is to simulate the danger associated 

with road works. The risk slide sequence starts three seconds after the 

computer receives the pulse from comparator C2. 

Event No. 59: 

This is an unguarded level crossing, and is initiated one second after a 

pulse is received from comparator C2 (i.e. one second after the driver pas

ses the previous road sign). The police probability generator m.ust be sam

pled when a pulse is received from comparator C 1  if the vehicle speed is 

greater than 20kmh-1.* A risk slide sequence is initiated upon receipt of 

a pulse from C2. 

Event No. 65, 66 and 67: 

These events occur at the same distance count value (i.e. 672) . A signal 

is sent to the random light generator to initiate a transition from. a high 

st imulus density to a low stimulus density (see PERS 288, Section 5.8). 

Simultaneously , a change is made from urban to rural probability genera

tors for physical risk only. i.oad sign :;; 42 (90kmh- 1 speed limit) _ _  

is  advanced, the new speed limit becoming effective upon receipt of a 

pulse from C2. 
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Event No. 74: 

At distance count 1344 (i.e. approximately 10km into rural zone no. 1), 

a change is made from urban to rural probability generators for police 

detection only. 

Event No. 84: 

At distance count 2172 continuous storage of analogue data is stopped. 

Selective data storage, as discussed in Section 2.1 is commenced. 

Event No. 85 - 8 7: 

At distance count 2366 continuous storage is resumed. A slide change com

mand pulse is sent to the road sign projector at distance count 2383, and 

the physical risk probability generator is sampled three seconds after a 

pulse from comparator two has been received. If �' risk sequence results, 

continuous storage is discontinued 10 seconds after the pulse from compa

rator two , otherwise continuous sampling continues until 20 seconds* have 

elapsed after the dummy risk stimulus has been detedted by the computer. 

The above sequence is typical of those of the road signs located in non

continuous storage , rural zones. 

Event No. 103 to 105: 

Continuous storage of analogue data commences at distance count 3589. 

A risk slide sequence is initiated at distance count 3606. Twenty se

conds after the risk dtumny stimulus is detected , continuous storage of 

analogue data is discontinued. 

Event No ' s .  130 and 13 1 : 

At distance count 4572 continuous storage of analogue data is commenced. 

Sixty seconds later, this is discontinued. This event occurs in a section 

of  the journey that is devoid of environmental stimuli, and is used to ob

tain baseline data. 
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Event No. 188 to 196 : 

At distance count 7 350 a message is sent to the operator, via the VDU, 

informing him of the need to change road sign slide magazines to maga

zine No . 2 in approximately 30  seconds time. The buzzer on the VDU is 

sounded at half-second intervals until the operator responds by pressing 

a specific key or keys. The slide change command is sent to the road 

sign projector at distance count 7400 . Thereafter, the sequence of 

events is as described in Section 4. 3 of this report. 

Event No. 263 to 267: 

At distance count 106 79 continuous storage of analogue data is commenced, 

and this continues · until after distance count 10756. The storage of 

analogue data is discontinued 10 seconds after the pulse from comparator 

C2 is received, unless a risk slide sequence is called in which case 

storage continues for 20 seconds after the risk dummy stimulus is detec

ted. The reason for this extended section of analogue storage is that a 

rest will probably occur over this portion of the journey, and it is de

sirable that detailed physiological data be available. 

Event No�. 307  and 308: 

Starting at distance count 12725, a 60-second block of analogue data is 

stored. This occurs in a region of low activity, and will be used as a 

baseline from which comparison$ with other sections of the journey can be 

made. 

Event No. 316 to 319: 

Here a road sign (rest, 1 Km) is followed later by a compulsory risk slide 

sequence . 

Event No. 405 : 

This is a similar sequence to the previous one. 
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Event No. 411: 

At distance count 16644 continuous storage of analogue data is resumed 

and continues for the duration of urban zone No. 2. 

Event No. 416 to 424: 

Here road sign slide magazine No. 3 replaces the previous magazine, as 

described in detail in Section 4.3. 

Event No. 427: 

At distance count 17472 the probabilities of a driver violation being de

tected by the police revert to the higher urban values. 

Event No. 435 to 437: 

At distance count 18144 a pulse is sent to the random light generator to 

signal a transition from low to high stimulus density levels. Simultane

ously, the risk of physical injury increases to urban values, and the 

urban, low probability generator is sampled . 

Event No. 500 to 502: 

At distance count 18816 a pulse is sent to the random light generator to 

signal a transition from high to low stimulus density . At the same time 

rural phys ical risk probab i l i t ies be come app licab le .  A road sign (9Qkm-1 

speed limit) is displayed, the new speed limit becoming applicable when 

the pulse from comparator C2 is detected. 

The remaining events are essentially a repet ition of those already descri

bed , and thus wil l  not be discussed here. The end of the journey requires 

a more detai led description as correct termination of the program is es

sential if information is not to be lost or gathered in excess . 
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At event no. 915 (distance count 36919), a slide change command pulse 

causes a road sign to be displayed. Simultaneously a message is output 

to the VDU informing the operator that the end of the journey is to be 

expected in approximately one minute. At distance count 36940 a "stop

end-of-journey" road sign is displayed. When this sign becomes visible 

to the driver, he will have approximately 70 metres to stop from a speed 

of 60kmh-1. It is unlikely that he will stop before distance count 36960 

and thus the last data block will be complete. However, it is desirable 

that analogue data be sampled and stored up to the time that the driver 

switches off his engine. For this reason, the computer must inform the 

operator when the vehicle speed reaches zero. The operator will then in

form the driver on the intercom to switch off the ignition, and when he 

does so the operator must instruct the computer to cease data logging and 

connnence "data compress" operations (described in greater detail in Sec

tions 3 and 6). 

6. DATA PRINTOUT 

As mentioned in Section 3, sunnnary statistics computed every 224 distance 

pulses will form the basic data of this study. It is highly desirable that 

this data be displayed at the end of each day so that any signs of equip

ment failure not detectable by the computer may be spotted. Since a graphi

cal representation is the most effective means of detecting anomalous data , 

an "intelligent" X - Y plotter will be used. In order to provide for clari

ty of representation, the variables to be plotted will be graphed as fol lows : 

( 1) physiological data: 

SCL 

EMG 

HR 

BR 

(2) vehicle data: 

speed 

rms steering error 

rms steering wheel position 
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(3)  "environmental" data : 

n random lights, field 1 

n randon lights, field 2 

n random lights, field 3 

n random lights, field 4 
n road signs requiring stops 

n samples of risk probability generator due to violations 

(4) driver behaviour data, group A: 

n missed lights, random lights field 1 

n missed lights, random lights field 2 

n missed lights, random lights field 3 

n missed lights, random lights field 4 

n spurious responses, random lights 

n brake responses 

(5) driver behaviour, group B: 

average RT to rat\dom lights, field 1 

average RT to random lights, field 2 

average RT to random lights, field 3 

average RT to random lights, field 4 
average brake RT to road signs requiring stops. 

(6 ) driver behaviour, group C: 

cumulative driver "behaviour index". 

The following information concerns events which occur with a very low 

frequency and which, therefore, are best represented in tabular form 

printed on the teletype: 

brake RT to emergency stimuli (if any) ; 

number of risk slide sequences; 

number of times police siren is activated; 

number of stops not associated with a road sign; 

real time ; 

number of projector failures (road signs); 

number of projector failures {risk slides) . 
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It will be more meaningful to print the data for the above low-frequency 

events for each of the five zones of the journey. These zones are defined 

as shown in Tabel 1. 

TABEL 1 HIGH AND LOW STIMULUS DENSITY ZONES 

Zone Number of blocks Distance count values 

urban 1 3 0 - 672 

rural 1 78  672 - 18 144 

urban 2 3 1 8144 - 188 16 

rural 2 78 188 16 - 36288 

urban 3 3 36288 - 36960 

The variables to be graphed will, however, be calculated for each block, 

i.e. 1 65 points will be plotted. 

7. RISK SLIDE CODING 

Appendix B contains a list of risk slide numbers and their associated flags. 

Each risk sequence consists of from one to three risk slides, and is termi

nated by a dunnny stimulus, or an emergency stimulus and dummy stimulus. The 

probability of an emergency stimulus is proportional to the number of prece

ding risk stimuli. The probability of an emergency, given that a single risk 

stimulus has occured, was arbitrarily set to 0, 1 ;  however, in adjusting the 

resulting sequence of slides to accommodate them to a slide magazine with a 

capacity of 80 slides, the conditional probability which nesuits is 0,11 . 

The initial slide sequence , which was derived from a random. number table, 

contained a much higher proportion of sequences of length three. This 

was altered to even out the distribution to the following: 
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TABLE 2 DISTRIBUTION OF RISK SEQUENCE LENGTHS 

Sequence length Frequency 

1 9 
2 8 

3 8 

Three emergency stimuli occur after sequences of length three, two after 

sequences of length two, and one emergency occurs after a sequence of on

ly one risk slide. 

8. REFERENCES 

CONNELL, N. , 

DENTON, G. G. and 

D.J. BUTTRESS 

McRUER, D. T., PETERS, 

R. A. , RINGLAND, R. F • , 

ALLEN, R . W . , BLANVELT 

A.A. and D. H. WEIR 

STRONG, P. 

VENABLES, P.H. 

and I .  MARTIN 

Computer progranune specifications for the studx 

of driver fatigue. CSIR Special Report, PERS 

288. National Institute for Personnel Research, 

1 979 .  

Driver performance measurement and analysis sys

tem (DPMAS), Task I: Requirements and plans for 

prototype equipment. DOT HS-801 234, Hawthorne, 

California: Systems Technology, Inc., 197 3.-

Biophysical measurements. Beaverton, Oregon : 

Tektronix Inc., 1 970 .  

A manual of psychophysiological methods. Amster

dam: North-Holland Publishing Company, 1967. 





Appendix A 

- 26 -

A comp l e te l i s t  o f  c omputer-cont ro l l ed events : 

1 - 9 1 8  



f V[ NT D I S1MKE TOTft.L ROAD ROAD S I GN 
NO . COUNT S I GN cou;-n SL IDE CODE 

25 246 16  00100001 
26 - - -
2 7  273 1 7  00 1 000 1 1 

28 - 18 0010010 1 
29 - - -
30 295 19 00100111 

31 - 20 00101001 

32 - - -
33 319 2 1  00101011 
34 - - -
35 344 22 00101101 

36 - 23  00101111 

37 - - -
38 362 24 00110001 

39 - 25 00110011 
40 - - -
41 392 26 00110101 
42 - - -
43  414 27 00110111 

44 - 28 00111001 
45 - - -
46 440 29 00111011 

47  - - -

STOP PHYS I CAL RISK 
REQD? (i.e. r i s k s 1 i de ) 

PROBAB IL ITY 

no -
- U ,M 

yes -
- -
- U ,M 

yes -
no -
- U,L 
no -

U ,M 
yes -
no -
- U,L 
yes -
no -
- U,M 
no -
- U ,M 
yes -
no -
- U,L 
no -

- U ,L  

OTHER 

phys risk prob gen 
start timer when ve-
hicle stops 
after 25s 
risk 
start timer when veh 
stops 
25s after stop , chan-
ge to this slide 
risk prob . gen. 

risk prob . gen 

25s after stop , chan-
ge to this slide 
risk prob gen 

25s after stop 
irisk prob gen 

�isk prob gen 

12Ss after stop 
rrisk prob gen 

irisk prob . gen 

I 

I PERS 288 REF .  
I 

5. 3. 1 
5.3 5.4 5. 11.1 
5.3.2 

5.3.2 
5.3 5.4 5.11.1 
5.3.2 

t 
i 

I 

COMMENTS 

ians) 

nal 

ossing 

. Start 
stops 

al 

timer 

ng 

tart 

nal 

-1 

N 
Cle> 



l V£NT I D ISTANCE I TOTAL ROAO I ROAD S I GN I STOP I PHYS I CAL R ISK OTHER PERS 288 REF . 
NO . 

48 
49 
50 
5 1  
52 
53 

54 
55 
56 
51 
58 
59 

60 

6 1  
62 
63 
64 
65 

66 

67 

68 
69 
70 
7 1  
72 

COUNl 

453 

477 

50 1 
53 1 

556 

584 

609 

63 1  
644 
672 

672 

672 

1036 
1 2 19 

1 258 

S IGN COUNT I SL I DE CODE ! REQD? f ��- ri sk  s l i de )  
PROBAB I L ITY 

30 

3 1  

32 
33 

34 

35 

36 
37 

00 1 1 1 10 1  

00 1 1 1 1 1 1  

0 1 000001 
0 10000 1 1 

0 1000 1 0 1  

0 1 000 1 1 1  

0 100 1 00 1  
, 0 100 10 1 1 

no 

no 

no 
yes 

no 

no 

no 
yes 

p = 1 

U,M 

U,M 

U,L 

U,H 

r isk prob gen I 5.4 5. 1 1 . 1  

1risk prob gen 

start timer when speed 
IOf vehicle zero 
25s after stop 

�hange to this slide 
�t pulse from C2 plus 

38 

39 

40 
4 1  

. 1 sec delay ltart timer when ve
icle stops 

42 

43 
44 

45 

0 100 1 1 0 1  

0 100 1 1 1 1  

0 10 1000 1 
0 10 100 1 1 

0 10 10 10 1  

0 10 10 1 1 1  
0 1 0 1 100 1  

0 1 0 1 10 1 1 

yes 

no 

no 
no 

no 

no 
no 

no 

U,M 

(R) 

R,L 

R,M 

5s after stop 
isk prob gen 

�igh-to-low stimulus 
�ensity transition I 5.8 

prban-to-Rural transi�l 5. 1 1  
�ion - physical risk 

�isk prob gen 

�isk prob gen 

COMMENTS 

danger road works 
C2 + 3s 
green robot 
C2 
speed limit 60 from C2 
stop sign. Start timer 
when V stops 
go sign 
C2 
green traffic signal 
C2 
unguarded level crossing 
level crossing, 2 tracks 

stop sign 

go sign 
C2 
direction sign 
Durban x km 

random light generator 
randau light generator 
90k.mh-1 speed limit 
from C2 

Durban 529 km 
40kmh-4 speed limit from C2 
C2 + Js 
danger roadworks 
C2 + 2s 

N '° 
I 



[VE NT D I ST MK£ TOTAL ROAD ROAD S I GN 
NO . COUNT S IGN COUNT SL I DE CODE 

73 1301 46 01011101 

74 1344 - -
75 1484 47 01011111 
76 - - -
7 7  1489 48 01100001 
78 -

I - -
79 2057 49 01100011 

80 - - -
81 2094 50 01100101 
82 - - -
83 2116  51 01100111 

84 21 72 - -

85 2366 - -

86 2383 52 01101001 
87  - -
88 - -

89 2699 - -
90 2716 53 01101011 
91 , -

I 
- -

92 3028 - -

93 3045 54 0 1101101 

STOP PHYS I CAL R ISK OTHER 
REQD? (i.e. r i s k s 1 i de ) 

PROBAB IL ITY 

no -

- U-R transition-police 
ijetection 

no -
- R,M risk prob . gen 
no -
- R,L irisk prob gen 
no -

- R,L irisk 
no -
- R , M  risk 
no -
- - lower sample rates, 

no continuous store 

- - nigh sample rates, 
continuous store 

no -
R,L tisk 

stop continous store 

- - high rates, c.ontinuous 
no -
- - stop continuous store 

low samp ling rates - - continuous store high 
sampling rates 

no -

j PERS 288 REF . 

i 

5 . 1 1 

i 
j 

l 
I 

! 

COMMENTS 

90kmb-1 speed limit from 
C2 

danger road works 
C2 + 2s 
danger no overtaking 
C2 
60k.mh- 1speed limit from 
C2 
C2 + 2s 
crossroads 
C2 + 1s 
90kmh-1 speed limit from 
C2 
from now on continuous st 
only contingent upon viol 
tions or distance counts 

road from left 
C2 + 3s 
stop continuous store at 
C2 plus 10s OR if risk se 
quence is in operation, a 
dwmny slide plus 20s 

police 1K 
at C2 plus 10s 

danger, road from left 

re 

t 

w 
0 



E vun I D 1 s1 Ar1u I TOTAL RCAD I ROAD S I GN I STOP 
I 

PHYS I CAL R I S K  I OTHER ! PERS 288 REF . I COMMENTS  
rm . COUN  r S I GN cou :�T SL I DE CODE  REQD? (i.e . r i sk s 1 i de ) 

PROBAB I L I TY 
-----

94 I 
-

I 
-

I 
- I - I R ,L I risk 

I I C2 
95 - - - - stop continuous at C2 plus 10s EXCEPT if 

risk sequence dummy stimu-
I 1 lus plus 20s 

96 3072 continuous storage 
97  3089  55  01101111 no - danger , trucks 
98 - - - - R,M risk C2 + 1s 
99  - - - - stop continuous C2 plus 10s EXCEPT risk -

dwmny stimulus plus 20s 
100 3506 I - I - - - continuous 
101 3523 

I 
56 I 0111�001 no - resting 1K 

102 - - stop continuous C2 plus 10s EXCEPT dummy v,) 

stimulus plus 20s -
103 3589 - I - - - start continuous 
104 3606 - I - - p = 1 risk 

,
5 . 4  5 . 1 1 . 1 

'
risk sequence here 

105 - -
I = 

- - stop continuous stop at d. s. + 20s 
106 3706 - - - continuous store 
107 3723 57  

I 
0 1 1 1 00 1 , no - direction sign 

108 3747  5 8  01110101 no - danger , intersection from 

I 
left 

109 
I 

- R ,M risk C2 + 1s I 
- - -

110 - - - - stop continuous C2 plus 10s EXCEPT risk : 
ds + 20s 

111 379 9  - - - - continuous store 
112 3816 59 01110111 no - 60kmh-1 speed limit from C2 
11 3 - - - - R ,L risk C2 + 3s 
114 - - - - stop continuous C2 + 10s EXCEPT risk - d.s. 

+ 20s 
115 385 7  

I 
- - - - continuous store 

116 3869  60 0111 1001 no - I 
l
danger children crossing 

117 -
I 

- - - R ,M risk C2 + 3s 
118 - I - - stop continuous i C2 + 10s EXCEPT risk - d. s. - -

+ 20s 



£ VENl 
tm . 

1 t9 
120 
121 
1 22 
1 23 

1 24 
125 
1 26 
1 27 
1 28 
1 29 
1 30 
1 3 1 

1 32 
1 33 
1 34 
1 35 

1 36 
1 37 
1 38 
1 39 
140 

1 4 1  
142 
143 
1 44 
1 45 
146 
147  

D IST ArlCE 
I 

TOT AL  ROAD 
COUNT S IGN COUNT 

3897 -
3909 6 1  - 62 - -- -
4239 -
425 1 63  - -
4439 -
4456 64 - -
4572 -- -
47 19 -
4 736 65 - -
- -

475 1  -
4763 66 
4789 67 - -
- -

48 1 7  -
4829 68 - -
5246 -
5263 69 - -
- -

ROAD S IGN STOP PHYS I CAL R I SK 
SL I DE CODE REQD? (i.e. ri sk sl i de )  

PROBAB I L ITY 

- - -
0 1 1 1 10 1 1 yes -
0 1 1 1 1 10 1  no - - R ,M - - -

- - -
0 1 1 1 1 1 1 1  no -

- - -
- - -

10000001 no -
- - -
- - -
- - -

- - -
100000 1 1 no -

- - R,L - - -
- - -

1000010 1  no -
10000 1 1 1  no -

- - R,-M - - -

- - -
1000100 1  no -

- - -
- - -

1000 10 1 1 no -
- - R,L - - -

OTHER ! PERS 288 REF . 
I 
i 
I 

continuous store 

25s after stop 
risk 
stop continuous 

start continuous 

stop continuous 
start continuous 

stop continuous 
start continuous 
stop continuous 

start continuous 

risk 
stop continuous 

start continuous 

risk 
stop continuous 

start continuous 

stop continuous 
start continuous 

risk 

I stop continuous 

I 

COMMENTS 

start timer stop sig 
go sign. Start timer 
C2 
C2 plus 20s EXCEPT r 
d.s. plus 20s 

90k.mh- 1 speed limit 
C2 plus 10s 

hotel 3km 
C2 plus 1 0s 
start timer } 60s re 
stop at 60s when 1 

activi 

60kmh- 1 speed limit 
C2 + 2s 
stop at C2 + 10s EXC 
d !'s. + 20s 

danger crossroads 
direction sign 
C2 + 3s 
C2 + 1 0s EXCEPT risk 
+ 20s 

90kmh- 1 from C2 
C2 + 1 0s 

danger, road from le 
C2 + 2s 
C2 + 1 0s EXCEPT risk 
+ 20s 

t C2 

k -

om C2 

w 
t-.> 

rding 1 
tle 

om C2 

EPT risk, 

d.s. 

t 

d.s. 



rnJ,T I D ! Sl ANC. E I TOTAL ROAD I ROAD S I GN I STOP 

I 

PHYS I CAL R I SK  OTHER ! PERS 288 REF . I COMMENTS 
I 

fiO . COUNl  S I GN COUNT SL I DE CODE REQD? (i.e . r i s k  s 1 i de ) I 

I PROBAB I L  I TV I 
--- l- - ----·· 

I ------

148 5592 - - - - start continuous 
149 5609 70 10001101 no - danger cattle 
150 - - - - R,H risk C2 + 3s 
151 - - stop continuous C2 + 10s EXCEPT risk . 

d.s . + 20s 
152 5932 - - - - start continuous 
153 5949  71 10001111 no - danger road from right 
154 - - - - R,L risk C2 + 3s 
155 - - stop continuous C2 + 10s EXCEPT risk, d . s .  

1 +  20s 
156 6086 - - - - start continuous 
157 6103 72 danger cyclists w 

10010001 no · - w 

158 - - - R,L risk C2 + ls  
159 - - - - stop continuous C2 + 1 Os EXCEPT risk : d .  s .  

+ 20s 
160 6179 I -

J 1 00 1�0 1 1 
- - start continuous 

161 6196 I 73 no - 60kmh-1 speed limit from C2 
162 - - - R,L risk C2 + 3s 
163 - I - I - - stop continuous C2 + 10s EXCEPT risk: d . s .  

+ 20s 
164 6211 - - I - - start continuous 
165 6223 74 10010101 no - danger roadworks 
166 - - - R,M risk C2 + 2s 
167 - - - - stop continuous C2 + 10s EXCEPT risk : d.s .+ 

20s 
168 6277  -

I 1 00 1-;;-1 1 1 
- - start continuous 

169 628 9 75  no - danger trucks 
170 - -

I 
- - R,M risk C2  + 3s 

171 - l - - - stop continuous C2 + 10s EXCEPT risk : d.s .+ 
20s 

172 I 6384 I - I 100 1�00 1 
- - start continuous I 

173 6396 I 7 6  yes - start timer when fstop sign 
speed is zero i 

I 



[ VENT I D I STANCE 
I 

TOTAL ROAD
I 

ROAD S I GN STOP PHYS I CAL RISK OTHER I PERS 288 REF . I COMMENTS 
NO . COUNT S I G:, COUNT SL I DE CODE REQD? (i.e. ri sk s l i de )  

-i 
I PROBAB I L I TY 

174 - -
I 

-
I 

-
I 

-
1

25s after stop go sign 
1 75 -

I 
- - - R,M risk C2 

176 - - - - - stop continuous C2 + 10s EXCEPT risk : 
d.s. + 20s 

177 I 6424 
I 

-
I 1001�011 I 

- I - I start continuous 
1 78 6436 7 7  no - I I 90kmh-1 speed limit 

I I from C2 
179 I 

- - -
stop continuous C2 + 10s 

180 7066 i - - - - start continuous 
18 1 708 3 I 78 100 1 1 10 1  no - danger, road from right 
182 -

I 
- - - R,L risk C2 + l s  

18 3 stop continuous C2 + 10s EXCEPT risk: w - - - - - � 
d.s. + 20s 

184 7226 - - - - -start continuous 10s prior to sign 
185 7243 79 10011 1 1 1  no - � road from right 
186 - - - R,L risk C2 
187 -

I 
- - - - stop continuous C2 + 10s/d.s. + 20s 

1 88 I 7350 - - - - VDU message to VDU: "Change 
to magazine�2 in 30 

1 5 . 3 . t 5 . 5 
• seconds'.' Buzzer 

189 I 7400 f 80 1 10 10000 1 I - I - I dummy stimulus 
190 - - - - read code l at C l  latch slide fader 

I 
"on" and read code 

19 1 I - I - I - I - I I VDU message to VDU: "change to mag 
I more distance pulses 

192 I - I - I - I - I - l stop logging Decrement dist . count. 

I I l projector reset 
Stop logging 

193 t - I I Expresses reset s/w. Start t - - - -

I I I duuony stimulus 
counting dist . pulses 

194 I - I 1 I 000000 1 1  - - change . to this slide at 
I 

1-st distance pulse received . 
j I I I l read slide code 195 f 

- - - - - i !read at d .  s . + 1 second 
196 - - - - restart logging I If slide I.D. is O .K. , re-

start logging, etc. 



[ VENT I D I STANCE I TOTAL ROAD I ROAD S I GN I STOP 
I 

PHYS I CAL RISK I 
NO . cou ,n I S I GH COUNT SL I DE CODE REQD? (i.e. ri sk  s l i de )  

PROBAB I L ITY 

OTHER 

:i I 0000�10 1 I I 7439 1 - - -
I start continuous 

198 7456 2 no -

199 - ' - - - R,L  risk 
200 -

I - - - - stop continuous 
201 747 7 - - - - start continuous 
202 7489 3 00000111 no -
203 7509 4 00001001 no -
204 I 

risk - - - - R,M 
205 - - - - - sto.p continuous 
206 7537 - - - - start continuous 
207 7549 5 00001011 no -
208 - - - - R ,H risk 
209 - -

! 
- - - stop continuous 

2 10 8097 - - - - start continuous 
211 8109 6 00001101 no -
212 - - - - - stop continuous 
2 13 8239 - - - - start continuous 
214 8256 7 00001 1 11 no -
215 - - - - R,L risk 
216 - - - - - stop continuous 
2 17 8426 - - - - start continuous 
2 1 8  8443 8 00010001 no -
2 1 9  - - - - - stop continuous 
220 8639 - - - - start continuous 
221 8 656 9 00010011 no -
222 - - - - R,M risk 
223 - - - - - stop continuous 
224 8919 - - - - start continuous 
225 8936 10 00010101 no -
226 - - - - - stop continuous 
227 9066 - - - - start continuous 

l 

! PERS 288 REF . I COMMENTS 

I I 60kmh-1 speed lim.i t from 

I I 
C2 
C2 + 3s 
C2 + 10s/d.s. + 20s 

danger, road from left 
direction sign 
C2 + 1s 
C2 + 10s/d.s. + 20s 

� 
danger children V1 

C2 + 1s 
C2 + 10s /d.s. + 20s 

I 190kmh-1speed limit from C2 
C2 + 10s 

direction sign 
C2 
C2 + 10s/d.s. + 20s 

I I hospital 
C2 + 10s 

I r
anger trucks 

C2 + 3s 
C2 + 10s /d.a. + 20s 

I �;st 1K 
I 



[ VE NT 
I 

D ISTANCE 
I 

TOTAL ROAD
I 

ROAD S I GN 
I 

STOP I PHYSI CAL R I SK  OTHER l PERS 288 REF . I COMMENTS 

NO . COUNT S I GN COUNT SL I DE CODE REQD? fi�. ri s k  s l i de )  i 

PROBAB I L I TY I 

228 9083 11 00010111 no - I I petrol � km 
229 - - - - - stop continuous C2 + 10s-
230 9159 - - - - start continuous 
231 9176 12 00011001 no - danger pedestrians 
232 - - - - R ,M risk C2 
233 - - - - - stop continuous C2 + 10s/d.s. + 20s 
234 9232 - - - - start continuous 
235 9249 13 00011011 no - I 160kmh-1 speed limit fr�m 

C2 
236 - - - - R,L risk C2 + 1s 
237 - - - - - stop continuous C2 + 10s/d.s. + 20s 
238 9264 start continuous w - - - - °' 
239 9276 14 00011101 no - danger roadworks 
240 - - - - R,H risk C2 + 2s 
241 - - - - - stop continuous C2 + 10s/d.s. + 20s 
242 9291 - - - - start continuous 
243 9303 15 00011111 no - direction sign 
244 - - - - R,M risk C2 + 1s 
245 - - - - - stop continuous C2 + 10s/d.s � + 20s 
246 935 7  - - - - start continuous 
247 9369 16 00100001 no -

I 160kmh- 1 
248 - - - - - stop continuous C2 + 10s 
249 9791 - - - - start continuous 
250 9803 17 00100011 no -

�
anger roadworks 

251 - - - - R,H risk 2 + 3s 
252 - - - - - stop continuous 2 + 10s/d.s. + 20s 
253 9904 - - - - start continuous 
254 9916 18 00100101 no I �Okmh-1 speed limit from 

' 
1 c2 

255 -
I 

- - - stop continuous C2 + 10s 
256 10212 - -- - - start continuous 
257 1 0229 I 19 00100111 no - I danger 2-way traffic 
258 - stop continuous I r2 + ! Os 



t vun 
j 

D 1 '.. 1 A ( :C.E  I TOTAL ROAD I ROAD s I GN 
I 

STOP 
I 

PHYS I CAL R I S K  I 
r,o .  (() :., in S I GN COUNT SL I DE CODE REQD? (i.e . r i s k  s l i de )  

259 
260 
26 1 
262 
263 
264 
265 
2 66 

267  

268 
269 
2 7 0  
2 7 1  
2 72 

2 7 3  
2 74 

2 75 
276  
2 7 7  
278  
2 7 9  
280 
28 1 
282 
283 
284 
285 
286 

287 
288 
28 9 
2 90 

I 

I 

i 

I 

I 

j 

�---··---- ---� ---

1 06 1 2  
1 0629  

-
-

1 06 79  
1 0696 
1 0756 

-
-

1 0946 
1 096 3 
-

1 09 72 

1 098 9 
-
-

1 1 35 9  
1 1 37 6  -

-
1 1 45 7  
1 1 469  -
-

1 1 484 
1 1 496 -

-

I 

I 

I 1 1 55 1 
1 1 563 

- I - I 

-�--�- -- -·-�--� 

-
20 
-
-
-
2 1  
-
-
--
-
22 
-· 
-
2 3  
--
--
-
24 
-
-
-
25 -
-
-
26 -
-
-
27 
-
-

PRO BAB I L  I T V  
I - ---------··--··---- -----

- - -
00 1 0 1 00 1  no -

- - R,L - - -
- - -

00 1 0 1 0 1 1 no -
- no -
- - R,M 
- - -
- - -

00 1 0 1 1 0 1  no -
- - -
- - -

00 1 0 1 1 1 1  no -
- - R,L 
- - -
- - -

00 1 1 000 1 no -
- - R,L 
- - -
- - -

00 1 1 00 1 1 no -
- - R,M 
- - -
- - -

00 1 1 0 1 0 1  no -
- - R,H 
- - -
- - -

00 1 1 0 1 1 1  no -
- - R,M 
-

OTHER ! PERS 288 REF . I COMMENTS 

s tart cont inuous 
& 

risk C2 + 3s 
s top continuous C2  + 1 0s /d.s . + 20s 
s tart continuous 

res t , 1 km 
danger , cat t le 

risk C2 + 3s 
s top continuous C2 + 1 0s /d.s . + 20s 
s tart continuous 

I 1 axle  max l imit 
w 

s top continuous C2  + 1 0s " 
start continuous 

direction s ign 
risk C2 + 1 s  
stop cont inuous C2 + 1 0s /d . s .  + 20s 
s tart continuous 

60k.mh- 1 s . l .  from C2 
risk C2 + 3s 
stop continuous C2 + 1 0s /d . s .  + 20s 
s tart continuous 

danger roadworks 
risk C2 + 2s 
s top cont inuous C2 + 1 0s /d.s. + 20s 
start continuous 

�
anger road grader 

risk C2 + 1 s  
s top continuous 2 + 1 0s /d . s .  + 20s 
s tart continuous 

I [anger trucks 
risk 

I 
2 + 1 s  

s top cont inuous i 2 + · 1 os /d . s . + 20s 



F VE NT I D I S1 AllCE 
I 

TOTAL ROAD '  ROAD S I GN I STOP I PHYSI CAL R I S K  I OTHER ! PERS 288 REF .  I COMMENTS 

Nu . COUNl S I GN COUNT SL I DE CODE REQD? (i.e. r i s k  s 1 i de ) 
PROBAB I L ITY 

-----

29 1 1 1 7 24 
I 

-

I 00 1 1�00 1 I 
- - start continuous 

292 1 1 7 36 28 yes - when vehicle stops I j stop sign 
start t imer 

293  - 2 9  00 1 1 1 0 1 1 no - 25s after stop go sign 
294 - - - - R,M risk C2 
295 - - - - - stop continuous C2 + 1 0s/d . s .  + 20s 
296 1 1 7 64 - - - - start cont inuous 
297  1 1 7 7 6  30 00 1 1 1 1 0 1  no -

I 1 90kmh- 1 speed l imit from C2 
2 98 -

I 
- - - - stop cont inuous C2 + 1 0s 

299  1 2 1 39 - - - - start continuous 
300 1 2 1 5 1 6  3 1  00 1 1 1 1 1 1  no - danger, road from left 

vJ 30 1 - - - - R,L risk C2 + 1 s  00 

302 - - - - - stop cont inuous CZ + 1 0s/d . s . + 20s 
303 1 2426 - - - - start cont inuous 
304 1 2443 32 0 1 00000 1 no - danger , road from right 
305 - -

I 
- - R,L risk C2 + l s  

306 - - - - - stop continuous CZ + 1 0s/d . s .  + 20s 
307 1 2725  I - - - start continuous 

start timer 

I I 
60s recording when very 

308 - - - - - after 60s stop cont little external activity 
309 1 28 92 - - - - start con.t.inuous 
3 1 0  1 2909 33 0 1 0000 1 1 no - l 'hospital 1 K 
3 1 1 - - - - - stop continuous C2 + 1 0s 
3 1 2 1 2946 - - - - start continuous 
3 1 3 1 2963 34 0 1 000 1 0 1 no - pedestrian crossing 
3 1 4 - - - - R,M risk C2 + 2s 
3 1 5  - - - - - stop continuous C2 + 1 0s/d.s. + 20s 
3 1 6 1 32 92 - - - - start continuous 
3 1 7  1 3309 35 0 1 000 1 1 1  no -

I lrest 1 K  
3 1 8  1 3388 - - - p = 1 risk 
3 1 9  - - stop cont inuous 

�
ompulsary risk sequence . 

/ Stop at d.s. + 20s 
320 I 1 35 99 I - I I I lstart continuous 



£VENT DISTANCE TOTAL ROAD ROAD S I GN 
NO . COUNT S I GN COUNT SL I DE CODE 

321 13616 36 01001001 
322 - - -
323 - - -
324 13631 - -
325 13643 37 01001011 
326 - - -
327 - - -
328 13684 - -
329 1 3696 

I 
38 01001101 

330 - - -
331 14025 - -
332 14042 39 01001111 
333 - - -
334 14246 
335 14263 40 01010001 
336 - - -
337 - - -
338 14506 - -
339 1 4523 41 01010011 
340 - - -
341 14576 42 01010101 
342 - - -
343 - - -
344 14604 - -
345 1 46 1 6  43 01010 111 
346 - - -
347 - - -
348 1 4684 - -
349 1 4696 44 01011001 
350 - - -
351 14724 - -
352 14736 45 01011011 

STOP PHYS I CAL R I SK 
REQD? (i.e. r i s k s 1 i de ) 

PROBAB I L I TY 

no -
- R,L - -
- -
no -
- R,M 
- -
- -
no 
- -
- -
no -
- -

-
no -
- R ,M - -
- -
no -
- R,L 
no -
- R,M - -
- -
no -
- R,M - -
- -
no -
- -
- -

yes -

OTHER I PERS 288 REF . 
i 

risk 
stop continuous 
start continuous 

risk 
stop continuous 
start continuous 

stop continuous 
start continuous 

stop continuous 
start continuous 

risk 
stop continuous 
start continuous 

risk 

risk 
stop continuous 
start continuous 

risk 
stop continuous 
start continuous 

stop continuous 
start continuous t 
start timer when I vehicle stops 

COMMENT s 

60kmh-1 speed 1 
C2 
C2 + 10s/d.s. + 

danger roadwork 
C2 

90kmh-1 speed 1 
C2 + 10s 

hotel 3K 
C2 + 10s 

danger cattle 
C2 + 3s 
C2 + 1 0s / d • s • + 

60kmh-1 speed 1 
C2 
direction sign 
C2 + 1 s  
C 2  + 10s / d. s • + 

danger pedestr 
C2 + 2s 
C2 + 10s/d.s .  + 

�Okmh-1 
C2 + 1 0s 

stop sign 

mit from C2 

20s 

mit from C2 

20s 

1mit from C2 

20s 

1ans 

20s 

w 
\0 

I 



EVENT DISTANCE TOTAL ROAD ROAD SIGN 
NO. COUNT S IGN COUNT SL IDE CODE 

3S3 � 46 0101 1 101 
354 - - -
3SS - - -
356 1 4777 - -
357 1 4789 47 0101 1 1 1 1  
358 - - -
359 1 491 9 - -
360 1 4936 48 01 100001 
361 - - -
362 - - -
363 1 4986 - -
364 1 5003 49 01 10001 1  
365 - - -
366 - - -
367 1 5086 - -
368 1 5 103 so 01 1 00 101 
369 - - -
370 - - -
37 1 1 5 166 - -
372 1 S 1 83 5 1 01 100 1 1 1  
373 - - -
374 - - -
375 1 S224 - -
376 1 5236 S2 01 101001  
377 - - -
378 - - -
379 1 5344 - -
380 1 5356 53 0 1 10101 1 
:381 - - -
382 - - -
383 1 5397  - -
384 1 5409 54 0 1 101 101 
385 - - -

STOP PHYSICAL RISK 
REQO? (i.e. r i sk sl ide )  

PROBAB IL ITY 

no -
- R,M - -
- -
no -
- -
- -
no -
- ll..,L - -
- -
no -
- R,M - -
- -
no -
- R,L - -
- -
no -
- R,L - -
- -
no -
- R,M - -
- -
no -
- R,H - -
- -
no -
- -

OTHER PERS 288 REF. 

25s after stop 
risk 
s�op continuous 
start continuous 

stop continuous 
start continuous 

risk 
stop continuous 
start continuous 

risk 
stop continuous 
start continuous 

risk 
stop cDDtinuous 
start continuoua 

risk 
stop continuous 
start continuous 

risk 
atop continuous 
start .continuous 

risk 
stop continuous 
start continuous 

stop continuous 

COMMENTS 

go sign 
C2 + 3• 
C2 + 10s/d . s . + 20s 

90kmh-1 s .1 . from C2 
C2 + 10s 

danger s lippery road 
C2 + 3s 
C2 + · 1 os /d.s. + 20s 

danger trucks 
C2 
C2 + 10s /d.s. + 20s 

danger road from right 
C2 

60kmh-1 speed limit from 
C2 
C2  + 10s /d . s. + 20s 

direction sign 
C2 + 3s 

danger children 
C2 + 2s 
C2 + 10s /d.s. + _20s 

90kmb-1 speed limit from 
C2 + 10s 

2 

C2 

� 0 



EVENT DISTANCE TOTAL ROAD 

NO . COUNT S IGN COUNT 

386 1.5696 -
387 1 S703 5S 
388 - -
389 - -
390 1 5839 -
391 1 S856 S6 
392 - -
393 - -
394 15951 -
395 1 S963 S7 

396 - 58 
397 - -
398 - -
399 16004 -
400 1 601 6  59 
401 - -
402 162 1 2  -
403 16229 60 
404 - -
40S 1 6319 -
406 1 6336 61  
407 - -
408 - -
409 1 64 1 5  -
410 - -
4 1 1 1 6644 -
412 16729 62 
4 1 3  - -

I 

ROAD SIGN STOP PHYSICAL RISK 
SL IDE CODE REQO? (i.e. ri sk sl i de )  

PROBAB ILITY 

- - -
0 1 10 1 11 1  no -

- - ll, L - - -
- - -

01 110001 no -
- -

R,L - - -
- - -

0 11 100 1 1  yes -
01 1 10101 no -

- - R,M - - -
- - -

0 11 10111 no -
- - -
- - -

0 1 1 1 100 1 no -
- - -
- - -

011 1 1011 no -
- - -
- - -
- - p = 1 - - -
- - -

01111111 no 

- R,,M 
,• 

OTHER I PERS 288 REF. 
i 

start continuous 

risk 
stop continuous 
start continuous 

risk 
stop continuous 
start continuous 
start timer when 
vehicle stops 
c�ange slide at 25s 
risk 
stop continuous 
start continuous 

stop continuous 
start cantinuous 

start continuous 

risk 5 . 4  5 . 1 1 . 1 
atop continuous 

,:isk ' 

I 

COMMENTS 

danger no· overtaking 
C2 + 2s 

60kmh-1 speed limit from C 

C2 + 3s 

stop sign 

go sign 
C2 
C2 + _ 10s /d . s .  + 20s 

90kmh-1 speed limit from C 
C2 + 10s 

90kmh-1 from C2 
90kmb-1 farom C2 

rest 11Cm 

- - . - · . - . 

risk sequence here at d . s . 
+ 20s 
continuous store, from no� 
f(>n 
road sign (pedestrians) 
C2 + 3 sec 

2 

� 

2 



EVENT I D ISTANCE I TOTAL ROAD
' 

ROAD S I GN I STOP I PHYS I�L R ISK  
NO . COUNT S I GN COUNT SL I DE CODE REQD? a.e. ri sk s l i de )  

PROBAB I L ITY 

4 14 17176 6 3  I 0 1 1 1
�

1 1 1  

I 
no 

I 4 15 - - R,L 
4 1 6  17283 - - -

I I 417 I 17333 I 80 t 1010�001 no 
4 1 8  - -
419 I - I - I - I - I 

I I I I 420 I - - I -

42 1 I - I I I I 

I 00000011 I no I 
-

422 I I I -
423 - - - - -
424 - - - - -
425 17456 2 00000101 no -
426 - - - - R,M 
427 174 72 

428 17596 3 00000111 no -
429 17709 4 no -
430 - - - - R,L 
431 17869 5 00001011 no 
432 - - - - R,M 
433 17923 6 00001101 no -
434 18128 7 00001111 no 
435 18144 - - - -

436 I - I - I I I 

OTHER I PERS 288 REF . 
I 

COMMENTS 
l 

I VDU 

� no overtaking 
C2 + 2s 
Message to VDU: "change 
to magazine #3 in 30 se-

f dUDlllly stimulus 
I 

1 conds" Buzzer 

read code I I Read at C 1 and latch fader 

I VDU 
"on" 

Message to VDU: Pchange to 

I stop logging 
magazine +3" 
Ignore dist pulses and de- � 
crement dist count: Stop N 

1 projector reset S/W 
logging 
E presses proj reset S/W. 

I duunny stimulus 
Start counting dist. pulses 
Change slide at first dis-
tance pulse received 

read slide code read at d.s. + 1sec. 
restart logging Restart if slide I.D. O.K. 

� trucks 
risk 
R - U trans. police 
risk 

police 1 km 
danger road from right 

risk C2 + 1s 
danger cattle 

risk C2 + 2s 
distance sign 
60knh-1speed limit from C2 

R-U transition. , s .  1 1  
physical risk I 

I low - high trans. , I s  . a  lrandom light generator 
R.L.G . i 



EVENT D ISTANCE TOTAL ROAD ROAD S IGN 
NO . COUNT S IGN COUNT SL IDE CODE 

437 - - -
438 1 8 1 47 8 0001000 1 
439 1 8 1 60 9 000100 1 1 
440 - - -
44 1 18 1 75 10  000 10 10 1  

442 - 1 1  00010 1 1 1  

443 - - -
444 1 8 1 92 1 2  0001 1001 
445 1 82 15 1 3  000 1 10 1 1  
446 - - -
447 1 8247 1 4  000 1 1 10 1  
448 - - -
449 1 827 1 1 5  0001 1 1 1 1  

450 - 1 6  00100001 

45 1 - - -
452 1 8293 1 7  001 0001 
453 183 10 1 8  00100 10 1  

454 - 1 9  00 100 1 1 1  

455 - -
456 1 8335 20 00 10100 1 
457 - - -
458 1 8365 2 1  00 10 10 1 1  
459 - - -
460 1 8390 22 001 0 1 10 1  
46 1 - - -
462 1 84 1 7  23 00 10 1 1 1 1 

STOP PHYSICAL RISK 
REQD? (i.e. r i sk  sl i de )  

PROBABILITY 

- ·lJ,L 
no -
no -
- U ,M 

yes -
no -
- U,L 
no -
no - U,L 
no -
- U,L 

yes -

- -
- U,M 
no -

yes -
- -

U,L 
no -
- U,L 
no -
- U,L 
no - U,M 

yes -

OTHER 

phys . risk prob . gen 

risk (physical) 
start timer when vehi-
cle stops 
Change to this slide 
after 25s 
risk (physical) 

risk (physical) 

risk 
start timerwhen vehi-
cle stops 
25s after stop, chan-
ge to this slide 
risk prob geD 

25s after stop chan-
ge to this slide 
risk prob gen 

risk 

risk prob gen 

risk prob gen 

I PERS 288 REF. I 
I 

I 

I 
' 

I 

I 

I 

j 

: 

1 

1 

' 

� 
I 

l 
I 

� 
� 
� 
� 

COMMENTS 

2 

en 

� 
w 

C2 



EVENT I DISTANCE I TOTAL ROAD I ROAD SIGN I STOP I PHYSICAL RISK I 
NO. COUNT S IGN COUNT SL IDE CODE REQD? (i.e. ri sk s l ide )  

PROBABILITY 

OTHER l PERS 288 REF. 
! 

463 I - I 24 I 00 1 1 0001 I - I - I 25s after stop cbanget 
to this sign I I I 001 1 00 1 1 I 

464 - - - U,M risk prob gen 
465 1 8439 25 yes -

f 00 1 1 0101 I 466 I - I 26 no - 25s after stop chan-
ge to this s lide 

467 - - - - U,L risk prob gen 
468 1 8463 27 00 1101 1 1 no -
469 - - - - U,M risk prob gen 
470 1 8488 28 00111 00 1  yes -

I 0011 1 011 I 47 1 I - I 29 no - 25s after stop , chan-

I I 00 1 1710 1  I yes 

ge to this slide 
472 

I 
- - U,L risk prob . gen 

473 1 8506 30 -
474 - 3 1  001 1 1 1 1 1  no - 25s after stop 
475 - - - - U,M risk prob gen 
476 1 8S36 32 01000001 no 
477 - - - - tr!t risk prob gen ' 
478 1 8558 33 0 1 000011 yes -
479 - 34 01000 1 0 1  no - 25s after stop 
480 - - - - U,L risk prob . gen 
481 1 8S84 JS 0 1 000 1 1 1  no -
482 - - - - U,L risk prob gen 
483 1 8597 36 01 00100 1 no -
484 - - - - p = 1 risk prob gen 
485 1 862 1 37 0 1 00 10 1 1 no -
486 - - - - U,H risk prob gen 

t 487 1 8645 38 0100 1 1 0 1  no -
488 1 8675 39 0 1 001 1 1 1  yes - start timer when I speed of V zero 

r COMMENTS 

I go sign 

C2 
red traffic signal. Start 
timer when vehicle stops 
green traffic signal 

C2 
sch�l children crossing 
C2 
red traffic signal. Start 
timer when vehicle stops .,:. 

.,:. 
green traffic signal  

C2 
stop sign. Start timer 
when vehicle stops 
go sign 
C2 
pedestrian crossing 
C2 
red traf sig . Start timer 
when vehicle stops . 
green traffic signal 
C2 
speed limit 40kmlt-1 (from C2) 
C2 + 3s 

ange·r road works 
2 + 3s 
reen robot 
2 
peed limit 60 from C2 
top aign. Start timer when 
P-h; r_ l p.  a t-nna 



E. VENT DISTANCE TOTAL ROAD 

NO . COUNT S IGN COUNT 

489 - 40 
490 - -
491  1 8700 4 1  
492 - -
493 1 8728 42 
494 - 43 

495 1 8753 44 

496 - 45 
497 - -
498 1 8775 46 
499 1 8788 4 7  
500 188 1 6  -
50 1 - 48 
502 

S03 1 9 1 80  49 
504 1 9363 50 
505 - -
506 1 9402 5 1  
507 - -
sos 1 9445 52 
S09 1 9488 -
5 10 1 9628 53  
51 1 - -
5 1 2  1 9633 54 
5 1 3 - -
5 14 20201 55 
5 1 5  - -
5 1 6  20238 56 
5 1 7  - -

I 

ROAD S IGN STOP 
SL I DE CODE REQD? 

0 10 10001 no - -
010100 1 1 no - -
0 101 0 10 1  no 
0 1 0 1 0 1 1 1  yes 

01 0 1 1 00 1  yes 

0 1 0 1 1 0 1 2 no - -
0 101 1 1 0 1  no 
0 1 0 1 1 1 1 1  no - -
0 1 1 00001 no 

0 1 10001 1 no 
0 1 1 00 10 1  no 

- -
0 1 100 1 1 1  no - -
0 1 1 01 00 1  no - -
0 1 101 0 1 1 no - -
01 101 1 0 1  no - -
01 1 0 1 1 1 1 no - -
0 1 1 1 000 1 no - -

PHYS ICAL RISK 
(i.e. ri sk s l i de )  
PROBABIL ITY 

-
U ,M -
U ,L 

(U,M) 

-

-
U ,M -
-
-

-
(R) 

-
-

.R:-,L -
R,H -
-

R,M -
R,L 
-

R,L 

R,M 

OTHER 1 PERS 288 REF. 
I 

change to this slide 
at pulse from C2 
Start timer when veh. 
stops 
25s after stop 
risk prob gen 

high-to-low stimulus 
density transition 

Urban to Rural tran-
sition. Phys risk 

risk prob gen. 

risk prob gen. 

U-R transition police 
detection 
risk prob gen 

risk prob , gain 

risk I 

I 

COMMENTS 

2 

C2 

C2 

.i::
VI 



EVE.NT DISTANCE. TOTAL ROAD ROAD SIGN 
NO .. COUNT S IGN COUNT SL IDE CODE 

S18 20248 - -
5 1 9  20260 57 01110011 
520 - - -
52 1 - - -
522 - 58 01110101 
523 20560 59  01110111 
S24 - - -
525 - - -

526 20843 - -
527 20860 60 01111001 
528 - - -
529 2 1 1 72 - -
S30 21 189 6 1  01111011 
S31 - - -
.532 - - -

533 2 1 2 16 - -
534 2 1 233 62 01111101 
S35 - - -
S36 - - -
S37 2 1 650 - -
538 2 1 667 63 01111111 
539 - - -
540 21 733 
541 2 1 7SO - -
S42 - - -

.. ... 

STOP PHYSICAL RISK 
REQD? {i.e. ri sk s 1 i de) 

PROBAB ILITY 

- -
no - R,L - -
no - R,L - -

- -
no -
- -
- -
no - R,L - -

- -
no - R,M - -
- -
no -

- p = 1 - -

OTHER ' PERS 288 REF . 

start continuous 

risk 
s top continuous 
start continuous 

risk 
stop continuous store 

high rates cont 

stop continuous store 
low sampling rates 
continuous store high 
sampling rates 

risk 
stop continuous 

continuous storage 

risk 
stop continuous 

continuous 

stop continuous 

t start continuous 

I risk 
stop continuous 

COMMENTS 

90kmh-1 s. l. from C2 
C2 
C2 + 10s /d. s. + 20s 

danger road from left 
C2 + 3s 
stop continuous store at 
c- plus 10s OR if risk se-
quence is in operation, at 
dU11111y slide plus 20s 

Police 1K 
at C2 plus 10s 

danger road from left 
C2 
at C2 plus 10s EXCEPT if 
risk sequence dumny stimu-
lus plus 20s 

danger trucks 
C2 + 1s 
C2 plus 10s EXCEPT risk-
dummy s timulus plus 20s 

resting 1 K  
C 2  plus 10s EXCEPT dunmy 
stimulus plus 20s 

risk sequence here 
stop at d.s . + 20s 

.p. 
O'I 



[VENT I D I STANCE 
I 

T�AL ROAD
' 

�AD S I GN I STOP I PHYS I�L RISK I 
NO . COUNT S I GN COUNT SL I DE CODE REQD? ��. ri sk s l i de )  

OTHER 

5

��IT 
544 21867 
545 21891 

546 I - I 547 -
548 -
549 21960 
550 -
551 -
552 22001 I 

553 22013 
554 -
555 -
556 22041 
557 22053 
558 -
559 -
560 -
56 1 22383 
562 22395 
563 -
564 22583 
565 22600 
566 -
567 22716 
568 -
569 228 63 
570 22880 

-
64 
65 

- I -

-
66 -
-

-
67 -
-
-
68 
69 -
-

-
70 -
-
71 
-
-
-
-
72 

PROBAB I L ITY 

- - - · 1 continuous store 
10000001 no -
10000011 no 

I I risk - I - R,M 
stop continuous 

- - - continuous store 
10000101 no - - R,L risk 

stop continuous 

continuous store - - -
10000111 no -

- - R,M risk 
stop continuous 

- - - continuous store 
10001001 yes 
10001011 no 25s after stop 

- - R,M risk 
stop continuous 

- - - start continuous 
10001101 no 

- - stop continuous 
- - - start continuous 

10001111 no 
- - - stop continuous 
- - - start continuous 
- - - stop continuous 
- - - start continuous 

10010001 no 

I PERS 288 REF . I COMMENTS 

I f direction sign 
danger interaection from 
left 
C2 + 1s 
C2 plus 10s EXCEPT risk: 
ds + 20s 

60kmh-1 speed limit from C2. 
C2 + 3s 
C2 + 10s EXCEPT risk - d.s .  � 
+ 20s ....... 

danger children crossing 
C2 + 3s 
C2 + 10s EXCEPT risk - d.s. 
+ 20s 

start timer stop sign 
go sign. Start timer at C2 
C2 
C2 plus 20s EXCEPT risk -
d.s. + 20s 

I 190kmh-1 speed limit from C2 
C2 plus 10s 

r

tel 3km 
2 plus 10s 
tart timer 60s recording 

I top at 60s when little act. 

I l60kmh-1 speed limit from C2 



EVENT DISTANCE TOTAL ROAD 

NO . COUNT SIGN COUNT 

571 - -
572 - -
S73 2289S -
574 22907 73 
S15 22933 74 
S76 - -
577 - -
578 2296 1 -
579 22973 75 
580 - -
581 23390 -
582 23407 76 
583 - -
S84 - -
S8S 23736 
586 23753 77 
587 - -
588 - -

589 24076 -
590 24093 78 
59 1 - -
592 - -
593 24 1 80 -

S94 24225 80 
595 - -
596 - -
597 - -

ROAD SIGN STOP 
SL IDE CODE REQD? 

- -
- -
- -

1 00 100 1 1 no 
1 00 10 1 0 1  no - -

- -
- -

1 00 10 1 1 1  no - -
- -

1 00 1 100 1  no - -
-

1 00 1 10 1 1 no - -
- -

- -
1 00 1 1 10 1  no 

- -
- -
- -

1 0 100001 no - -
- -
- -

-

PHYSICAL R ISK 
(i.e. ri sk s l i de )  
PROBAB I L ITY . 

R,L 
-

-

R ,M -

R,L 

R,H -
-
-

R,L -
-
-
-
-

-

OTHER 

risk 
stop continuous 

start continuoµs 

risk 
stop continuous 

start continuous 

stop continuous 
start continuous 

risk 
stop continuous 

start continuous 

risk 
s·top continuous 

start continuous 

risk 
stop continuous 
VDU 

dunmy stimulus 
read code 
VDV 

stop logging 

I PERS 288 REF. COMMENTS 

t 

I 
l 

� 
00 

ue 

on" 
ne 

de-



£VENT D ISTANCE TOTAL ROAD 

NO . COUNT S IGN COUNT 

624 24580 7 
625 - -
626 252 10 -
627 2S227 8 
628 - -
629 - -
630 25370 -
631 25387 9 
632 - -
633 - -
634 2562 1 -
635 25633 10 
636 25653 1 1  
637 - -
638 - -
639 2568 1 -
640 25693 1 2  
64 1  - -
642 - -
643 2624 1 -
644 26253 13 
645 - -
646 26383 -
647 26400 14 
648 - -
649 - -
650 26570 -
65 1 26587 15 
652 - -
653 26783 -
654 26800 16 
655 - -
656 - -

ROAD SIGN STOP 
SL IDE CODE REQD? 

00001 1 1 1  - -
- -

00010001 no - -
- -
- -

0001001 1 no - -
- -
- -

00010101 no 
000101 1 1  no - -

- -
- -

0001 1001 no - -
- -
- -

0001 1011  no - -
- -

0001 1 101 no - -
- -
- -

0001 1 1 1 1  no - -
- -

00100001 no - -- -

PHYSICAL R ISK 
(i.e. r i sk  s l i de )  
PRO BAB I L  ITV 

R,L -
-
-

R,L -
-

R,M 
-
-

R,H -

R ,L -
-
-
-
-

R,M -

OTHER 

stop continuous 
start continuous 

risk 
stop continuous 

start continuous 

risk 
stop continuous 
start continuous 

risk 
stop continuous 
start continuous 

risk 
stop continuous 
start continuous 

stop continuous 
start continuous 

risk 
stop continuous 
start continuous 

stop cJntinuous 
start continuous 

risk 
stop continuous 

PERS 288 REF . COMMENTS 

l 

2 

s .  

C2 

C2 

U1 
0 



E VENT I D I STANCE I TOTAL ROAD ' ROAD S I GN I STOP I PHYS I CAL R I SK  I 
NO . COUNT  S I GN COUNT SL IDE  CODE REQD? (i.e. r i sk  s l i de )  

PROBAB I L I TY --- - ---·----

657 27063 - - - -
658 2 7080 17 00100011 no 
659 - - - -
660 2 7210 - - -
661 2 7227  1 8  00100101 no 
662 - - - -
663 2 7303 - - -
664 2 7320 19 00100111 no 
665 - - - - R,M I 

666 - - I - - -
667 27376 - - - -
668 2 7393 20 00101001 no 
669 - - - - R,L 
670 - - - - -
671 2 7408 - - - -
672 2 7420 21 00101011 no 
673 - - - - R,H 
674 - I - - - -
675 2 7435 - - - -
676 2 7447  22  00101101 no 
677 - - - -
678 28 356 - - -
679 28 373 23 00101111 
680 - - - -
68 1  28 756 - - -
682 28 773 24 00110001 no 
68 3 - - - - R ,L 
684 - - - - -
685 288 23  - - - -
686 25 00110011 
68 7 - - - - -
688 28850 26 00110101 no 
68 9 R,M - - - -
6 90 - - -

OTHER 

start continuous 

stop continuous 
start continuous 

stop continuous 
start continuous 

risk 
stop continuous 
start continuous 

risk 
stop continuous 
start continuous 

risk 
stop continuous 
start continuous 

stop continuous 
start continuous 

stop continuous 
start continuous 

risk 
stop continuous 
start continuous· 

stop continuous. 
start continuous 
risk 
stop continuous 

! PERS 288 REF .  I COMMENTS 

I I Rest lK 
C2 

I I Petrol 3K 
C2 + 10s 

danger pedestrians 
C2 
C2 + 10s /d.s. + 10s 

V1 
60kmh-1 speed limit from CZ _. 
C2 + ls  
C2  + 10s /d.s. + 20s 

danger roadworks 
C2 + 2s 
C2 + 10s/d.s. + 20s 
90kmh-1 speed limit from �l , • 

t '"!'1 ' --·· --
C2 + 10s 1 9

1 

�) z ,:, 
; {;"\ -; ; 
; �-, ' -

danger 2-way traffic CD , -' .- :..-

C2 + 10s i -� OJ 

l. 0 J] ., -; > 
i rn -1 

danger road from left J m _ .. 
.. -- -< 

C2 + 3s I "  
C2  + 10s /d.s. + 20s � 

� 
Rest 1K 

I C2 + 10s 
' danger cattle 
I C2 + 3s ' 
I C2 + 10s/d.s. + 20s 



- �- r_ ti T I D I S TAN U TOTAL ROAD ROAD S I GN STOP PHYS I CAL R I SK  I OTHER ! PERS 288 REF . I COMMENTS 
cciu rn S I GN COUNT SL I DE CODE REQD? (i.e . r i sk s l i de )  

-- - - - - - - - I PROBAB I L ITY 

69 1 2 9090 start continuou s 
692 29107 27 00110111 no 

I l
axle  max . limit 

693 - - - stop continuous C2 + 10s 
694 2 9 1 1 6  - - - start continuous 
695 2 9 1 3 3  28 00111001 no direction sign 
6 96 - - - - R,L risk C2 + ls 
697  - - - - - stop continuou s C2 + 10s/d.s. + 20s 
698 29503 - - - - start continuous 
699 29520 29  00111011 no 60k.mh-1 s. 1. from C2 
700 - - - - R,L risk C2 + 3s 
70 1 - - - - - stop continuous C2 + 10s/d.s. + 20s 
702 29601 start continuous Vl - - - - N 

703 29613 30 00111101 no danger trucks 
704 - - - - R,M risk C2 + 1s 
705 - - - - - stop continuous C2 + 10s/d.s. + 20s 
706 29868 - - - start continuous 
707 29880 31 00111111 yes when vehicle stops , I ! stop sign 

start timer 
708 - 32 01000001 no 25s after stop go sign 
709 - - - - R,M risk C2  
710 - - - - - stop continuous C2 + 10s/d.s. + 20s 
711 29908 - - - - start continuous 
712 29920 33 01000011 no 

I 1 90kmh-1 speed limit from C2 
713 - - - - stop continuous C2  + 10s 
714 30283 - - - start continuous 
715 30300 34 01000101 no danger road from left 
7 1 6  - - - - R,L risk C2 + 1s 
7 1 7  - - - - - stop continuous C2 + 10s/d.s. + 20s 
718 30570 - - - - start continuous 
7 1 9  30587 35 01000111 no 1 danger road from right 
720 - - - - R,L risk t C2 + 1s  
72 1 - - - - - stop continuous j C2 + 10s /d. s .  + 20s 
722 30869 - - - start c9ntinuous J {fOs recording when very 

start timer little external activity 



£VENT DISTANCE TOTAL ROAD 

NO . COUNT SIGN COUNT 

724 3 1036 -
725 31053 36 
726 - -
727 31090 -
728 31 107 37 
729 - -
730 - -
731  3 1 436 -
732 31453 38 
733 31520 -
734 - -

735 3 1 743 -
736 3 1 760 39 
737 - -
738 - -
739 3 1 775 -
740 3 1 787 40 
74 1 - -
742 - -
743 3 1 828 -
744 3 1 840 4 1  
745 - -
746 - -
747 32650 -
748 32667 42 
749 - -
750 32720 43 
75 1 - -
752 - -
753 32650 -
754 32667 44 

ROAD SIGN STOP 
SL I DE CODE REQD? 

- -
0 100 1001 no - -

- -
0 1 00101 1 no - -

- -
- -

0100 1 10 1  no - -
- -

- -
0100 1 1 1 1  no - -

- -
- -

010 10001 no - -
- -
- -

010 100 1 1 no - -
- -
-- -

010 10101 no - -
0101 01 1 1  DO - -

- -
- -

0 1 0 1 1 001 no 

PHYS I CAL R ISK 
(i.e. ri sk  s l i de )  
PROBAB ILITY 

R ,M -
-

R ,L 
-

-
-

R,L -
-

R,M -
-

It,M -
-

R ,L 

R,M -
-

OTHER 

start continuous 

stop continuous 
start continuous 

risk 
stop continuous 
start continuous 

risk 

stop continuous 

start continuous 

risk 
stop continuous 
start continuous 

risk 
iJtop continuous 
start continuous 

risk 
stop continuous 
start continuous 

risk 

risk 
stop continuous 
start continuous . 

j PERS 288 REF. COMMENTS 
t 

., 

i 

I 
I 

2 

C2 

C2 

VI 
' W  

I 



l
'
VE NT l D ISTANCE 

I 
TOTAL ROAD I ROAD S I GN I STOP 

I 
PHYS I CAL R I SK  I OTHER I PERS 288 REF . I COMMENTS 

liO . COUNT S I GN COUNT SL I DE CODE REQD ? {i.e . r i sk  s l i de )  
PROBAB I L  I TV 

I I I I -----

755 - - - - R,L risk C2 
756 32720 45 01011011 no - direction sign 
757 - - - - R,M risk C2 + 1s 
758 - - - - - stop continuous C2 + 10s/d.s . + 20s 
759 32748 - - - - start continuous 
760 32760 46 01011101 no danger pedestrians 
761 - - - - R,M risk C2 + 2s 
762 - - - - - stop continuous C2 + 10s /d.s . + 20s 
763 32828 - - - - start continuous 
764 32840 47  01011111 no 60kmh-1 
765 - - - - stop continuous C2 + 10s 

VI 
766 32868 - - - - start continuous � 
767 32880 48 01100001 yes start timer when veh stop sign 

I 
stops 

768 - I 49 01100011 no 25s after stop go sign 
769 - - - - R,M risk C2 + 3s 
770 -

I 
- - - - stop continuous C2 + 10s /d.s. + 20s 

7 71 32921 - - - - start continuous 
7 72 32933 50 01100101 no 

I 1 90kmh-1 s.l . from C2 
7 7 3  - - - - - stop continuous C2 + 10s 
774 33063 - - - - start continuous 
775 33080 51 01100111 no danger slippery road 
776 - - - - R ,.L risk C2  + 3s 
777 - - - - - stop continuous C2 + 10s /d.s. + 20s 
778 33130 - - - - start continuous 
779 33147 52 01101001 no danger trucks 
780 - - - - R,M risk C2 
781 - - - - - stop continuous C2 + 10s /d.s . + 20s 

I 

782 33230 I 
- - - - start continuous 

783 33247 53 01101011 no - I l danger road from right 
I 

784 - - - - R,L risk i C2 
785 - - - - - stop continuous· 
786 33310 - I - - -

!
start continuous 

78 7 33327 54 
1

01101101 no ' J60kmh-1 speed limit from C2 



EVENT DISTANCE TOTAL ROAD ROAD SIGN STOP PHYSICAL RISK OTHER f PERS 288 REF .  COMMENTS 
NO . COUNT S IGN COUNT SL I DE CODE REQD? (i.e. ri sk sl i de )  

PROBAB IL ITV 

788 - - - - R,L risk 
789 - - - - - stop continuous 
790 33368 - - - - start continuous 
79 1 33380 55 0 1 101 1 1 1  no -
792 - - - - R,M risk 
793 - - - - - stop continuous 
794 33488 - - - - start continuous 
795 33500 56 0 1 1 1000 1 
796 - - - - R,H risk 
797 - - - - - stop continuous 
798 3354 1 - - - - start continuous 
799 33553 S7 0 1 1 100 1 1 
800 - - - - stop continuous 
801 33830 - - - start continuous 
802 33847 58 0 1 1 10101 

2 � 

803 - - - - R,L risk 
804 - - - - - stop continuous 
805 33983 - - - - start continuous 
806 34000 59 01 1 10 1 1 1  no -
807 - - - - R,L risk 
808 - - - - - stop continuous 
809 34095 - - - - start continuous 
8 10 34 107 60 01 1 1 1 001 yes start timer when 

2 

vehicle stops 
81 1 - 61  0 1 1 1 10 1 1 DO change slide at 25s 
8 1 2  - - - - l.,M risk 
81 3 - - - - - stop continuous 
8 1 4  34 148 - - - - start continuous 
8 15  34160 62 0 1 1 1 1 10 1  DO 
8 1 6 - - - - - stop continuous 
8 1 7 34356 - - - - start continuous t 8 1 8  34373  63 01 1 1 1 1 1 1  no 

stop c6nt1.ttJous I 81 9 - - - -
. )  

C2 

I 



f VE NT I D 1 51 ANCE I TOTAL ROAD I ROAD S I GN I STOP PHYS ICAL R I S K  
MJ .  COUNT 

------�---- --·--· --

820 
82 1 
822 
823 
824 
825 
826 
827  
828 

829 
830 

8 3 1  
832 
833 
834 

835 

836 

837  
838 
839 

840 
84 1 
842 
843 
844 

845 

34463 
34480 

34542 
34559  

3465 6 
34873  

35000 

35050 

35 1 90 

35 320 

35600 

356 1 6  

35 740 

S I GN COUNT I SL I DE CODE I REQD ? J (i.e. ri sk  s l i de )  
PROBAB I L I TY 

64 

65  

80 

2 

3 

4 

1 000000 1 

1 00000 1 1 

1 0 1 0000 1 

000000 1 1  

00000 1 0 1  

00000 1 1 1  

0000 1 00 1  

no 

no 

no 

no 

no 

no 

p = 1 

R,M 

R,L 

R ,M  

OTHER 

start continuous 

stop cont inuous 
s tart continuous 
risk sequence 
s top continuous 
s tart continuous 

risk 
stop continuous 
VDU 

dummy st imulus 
read code 
VDU 
stop logging 

proj reset 

dUDDD.y s t imulus 

read s lide code 
restart logging 
s tart cont data store 

risk 

risk 
R-U. transi tion 
po lice detect 

PERS 288 REF . 

Rest  1 K  
C 2  

COMMENTS 

compulsory risk here 
d . s .  + 20s 

pedestrians 

C 2  + 3s 
C2 + 1 0s /d . s . + 20s 
Message : Change to magazine � 

l:iFs in 30 seconds . Buzzer 

Read at C 1 . Latch fader "on" 
Message : Change to mag . ifs 
Ignore dis tance pulses and 
decrement distance count . 
Stop logging data . 
E presses proj ector reset S /W 
Start counting distance pulses 
Change to this sl ide at 1 st 
dis tance pulse received 
d . s . + l s  
Res tart if  s lide I . D .  is O . K .  
Cont inuous s torage o f  analog 
data from now on 

no overtaking 
C2  + 3s  

trucks 
C + s 

po l ice 1 K  



EVENT DISTANCE TOTAL ROAD 
NO . COUNT SIGN COUNT 

846 35853 5 
847 -
848 3601 3 6 
849 - -
850 36067 7 
85 1 36272 8 
852 36288 -

-

853 - -
854 36288 -
8SS 3629 1 : 9  
856 36304 10 
857 - -
858 363 1 9  1 1  

859 - 1 2  

860 - -
861 36336 1 J  
862 36359· 1 4 
863 - -
864 3639 1 1 5  
865 - -
866 3641 5  1 6  

867 - 1 7  

868 - -
869 36437 1 8  
870 36454 1 9 

ROAD SIGN STOP 
SL I DE CODE REQD? 

0000 1 01 1 no - -
0000 1 1 0 1  no - -
0000 1 1 1 1  no 
000 1 000 1 no - -

- -
- -

000 1 00 l  1 no 
000 1 0 1 0 1 no - -
0001 0 1 1 1  yes 

000 1 1 00 1  no 

- -
000 1 1 0 1 1 no 
000 1 1 1 0 1  no - -
000 1 1 1 1 1  no - -
001 00001 yes 

001 000 1 t -
- -

00 1 00 1 0 1 no 
00 1 00 1 1 1  yes 

PHYSICAL RISK 
(i.e. ri s k  sl i de )  
PROBABIL ITY 

R,L 
-

R,M 

(U) 

U,L -

U,M 
-

-

U;L-
-

U,L 

U,L 

� 

U ,M 

-
-

OTHER I PERS 288 REF . 

risk 

risk 

R - U trans. (phys. 
risk) 
risk 
Low-hig� stimulus 
density trans. R.L .G 

risk (physical) 
start timer when veh . 
stops 
change to this slide 
after 25s 
risk (physical) 

risk (physical) . 

risk 
start timer when veh. 
stops 
2Ss after stop, chan-
ge to this slide 
risk prob. gen. 

' 
I 

COMMENTS 

t 

VI " 



£ VENT I D I STANCE I TOTAL ROAD
' 

ROAD S I GN I STOP 
I 

PHYS I CAL R ISK  I NG . courH S I GN COUNT SL I D E  CODE REQD? (i.e. r i sk  s l i de )  
OTHER I PERS 288 REF . 

8 7 1  f - I 20 

872 I - I -
873 36479 I 21 
874 - -
8 75 36509 I 22 
876 - -
877  36534 I 23 
878 - I 
879 3656 1 I 24 

880 I - I 25 

88 1 
I 

-
I 

-
882 36583 26 

883 I - l 27  

884 - -
885 36607 28 
886 - -
887 36632 29 

888 I - I 30 

889 I -
I 

-
890 36650 31 

891 - 32  
892 - -
893 36680 33 
�94 - -
�95 36702 34 

I 00 1 0 1 001  I 
I - I -

00 1 0 1 0 1 1 no 
- -

00 1 0 1 10 1  no 
- -

00 1 0 111 1  no 
- -

I 001 1 000 1 yes 

I 00 110011 I 

I 00 1 1;1 0 1  I y:s 

I 00110111 I no 

- -
00,1 1 1 00 1  no 

- -
00 1 1 1011 yes 

I 00 11110 1 I no 

I 00 1 1�1 1 1  I yes 

01000001 no - -
01000011 no - -
01000101 yes 

PROBAB I L ITY  

I -

I U,L 

U, L 
-

U,L 

U,M 
-

I 

I U,M 

I 

U,L 

U,M -
I -

I U,L 
-

U,M 

U,M 
-

I 25s after stop change 
to this slide 

I risk prob generator 

risk 

risk prob generator 

risk prob generator 

I 25s after stop chan- I 
ge to this slide 

I risk prob generator I 
I 25s after stop chan- I 

ge to this slide 
risk prob generator 

risk prob generator 

I 25s after stop chan-
I 

ge to this slide 

I risk prob generator 

25s after stop I risk prob generator 
i 

risk prob generator l 

r COMMENTS 

risk prob gen sampled 
at C2 
Slippery road 
C2 + 2s 
green traffic signal 
C2 
pedestrian crossing 
C2 + 1s 
Stop sign. Start timer 

l
when _vehicle stops 

V1 
go sign (X) 

l C2 
red traffic signal. Start 

I 
timer when vehicle stops 
green traffic signal 

C2 
school children crossing 
C2 
red traffic signal. Start 

1
timer when vehicle stops 

green traffic signal 
C2 
Stop sign. Start timer when 
vehicle stops . 
go sign 
C2 
pedestrian crossing 
C2 
red traf sig. Start timer 
when veh ic le s tops 



l VENT I D I STANC E I TOTAL ROAD
I 

ROAD S I GN I STOP I PHYS I CAL R I SK  I 
rw . COUNT S IGN COUNT SL I DE CODE REQD ? (i.e. r i sk s 1 i de ) 

PROBAB I L ITY 

OTHER ! PERS 288 REF .  

:i--896 35 01000111 no -
1

25s after stop I 
897 

3 ;6 
- - U,L risk prob generator 

898 01001001 no -

899 - - - - U,L risk prob generator 
900 36741 37 01001011 no -
90 1 - - - - p = 1 risk prob generator 
902 36765 38 01001101 no -
903 - I - - - U,M risk prob generator 
904 36 789 I 39 I 01001111 no -
905 36819 I 40 l 01010001 yes start timer when 

vehicle stops 
906 - 41 01010011 no 
907 - - - - U,M 
908 36844 

I 
42 01010101 no -

909 - - - - U,L 
910 368 12 43  01010111 no -
911 - I 44 01011001 yes (U,M) change to this disk 

I I 01011011 f yes 
at pulse from C2 

912 I 36897 45 - start timer when I 
vehicle stops 

913 - 46 01011101 no 25s after stop 
914 - - - - U,M risk prob generator 
915 36919 47 01011111 no -
916 36919 message to VDU 
917 36940 49 01 1 00 11  no 5. 1 0  

918 I 36960 l - I - l _  I l stop data logging I 

f COMMENTS 

I green traffic s i gnal 
C2 
speed limit 40kmh-1 
(from C2) 
C2 + 3s 
danger road works 
C2 + 3s 
green robot 
C2 
speed limit 60 kmh-1 from C2 

1 

stop sign. Start timer when VI 
veh. stops \0 

go sign 
C2 
green traffic signal 
C2 
unguarded level crossing 
level crossing 2 tracks 

f Stop sign 

go sign 
C2 
direction sign 
"End of journey; 1 minute" 
Stop."End of Journey. 
Thank you !' sign 
If vehicle stops before 
this, stop logging when 
V ( lOkmh-1 
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Appendix B Risk  s l ide number s  and f lags  
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APPENDIX B: Risk slide numbers and flags: 

Risk Slide number Emergency flag Dummy stimulus flag 

1 0 0 
2 0 0 
3 0 0 
4 0 1 
5 0 0 
6 0 0 
7 1 0 
8 0 1 
9 0 0 

1 0  0 1 
1 1  0 0 
1 2  0 0 
1 3  0 1 
1 4  0 0 
1 5  0 1 
1 6  0 0 
1 7  0 0 
1 8  0 0 
1 9  0 1 
20 0 0 
2 1  0 0 
22 0 0 
23 1 0 
24 0 1 
25 0 0 
26 0 0 
27  0 1 
28 0 0 
29 0 0 
30 0 0 
3 1  0 1 
32 0 0 
33  0 0 
34 0 1 
35 0 0 
36 0 1 
37 0 0 
38 0 0 
39 0 0 
40 0 
4 1  0 0 
42 0 0 
43  0 
44 0 0 
45 0 0 
46 0 0 
47  1 0 
48 0 1 
49 0 0 
50 0 1 
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APPENDIX B :  (Cont.) 

Risk slide number Emergency flag Dwmny stimulus flag 

51 0 0 
52 0 1 
53 0 0 
54 0 0 
55 0 1 
56 0 0 
57 0 0 
58 0 0 
59 1 0 
60 0 1 
61 0 0 
62 0 1 
63 0 0 
64 0 0 
65 0 t 
66 0 0 
67 0 0 
68 1 0 
69 0 1 
70 0 0 
7 1  0 0 
72 0 0 
73 0 1 
74 0 0 
75 0 1 
76  0 0 
77 1 0 
78 0 1 
79  0 0 
80 0 1 






