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Who isthe human in Human Response?

Interaction !!




Overview of presentation

European UPTUN work
WP3: Human Response

 What is (not) known?
e Studies to fill the gaps
e driving simulator studies
e evacuation studies
e update evacuation models
* look into role of operator and operator error
e emergency response teams
e design new tools

=> Focus on tunnel user.
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TNO driving simulator study

 EC has made a leaflet: Best behaviour in tunnels
e Focus is on providing information to users
 Had to be general since not all tunnels are the same.




TNO driving simulator study

e EC has made the leaflet: Best behaviour in tunnels
e Focus is on providing people with information




Resear ch questions

What do people think when getting involved in accident?
Do they understand what is going on?

When do they understand and based on what cue?

ldea is that providing information would help, but
Is this the case?

Do people know how to apply this?

And IS It enough?




Driving ssmulator study

It IS a simulation, so evacuation cannot be examined
Line of reasoning: Verbal protocol.




Scenarios

People made 3 rides on motorway with tunnel
Ride 4:

- Busy traffic
- Traffic slows down due to accident 1 km upstream

- Entering the tunnel it gets to a stop
- 3.5 min after accident, smoke enters the tunnel

- Gets thicker and thicker

After 10 minutes without action, experiment stopped
If people indicate to get out and Stopped.




Scenarios

Altogether 60 drivers, 20 per group:
1) Control condition: no prior information

2) Leaflet condition: please read the EU leaflet

3) Leaflet and operator voice
“Please switch off the engine

| repeat switch off the engine” (30s before smoke)

“Please go to the emergency exits
| repeat go to the emergency exits” (30s after smoke)

No information about accident.

TNO




Condition engine off radio on safety-belt off leave vehicle
(verbal)

65%

5%

94%

* Only 60% switched off engine spontaneously
 Most people do not use the radio

* Only 65% claims to leave the vehicle spontaneously
» Leaflet improves behaviour somewhat

« Combination with operator improves even more

e Did not reach 100% stated evacuation !!
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Results (time after coming to stop)

Condition engine off radioon | safety-belt off leave vehicle
(verbal)

 Engine off much sooner with leaflet + operator
e Radio is being switched on sooner

» Leaving vehicle faster with leaflet + operator

» 22% did not respond at all




Why did you do what you did?

Condition survive not needed | announcement

“Did not see any fireman so it couldn’t be bad”
“Did not see any panic”
“I am safe in car: 30 minutes of oxygen”

e Operator voice is cue to respond for 40% of users.
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Other remarks

* People mentioned they forgot radio channel

e People hesitate: could not see through smoke

« Smoke may be unhealthy, afraid to act

* Missing signs what is going on

« Announcement should be more elaborate

 One person who did not respond in case of leaflet
and operator voice:

“Wanted to stay calm, not create panic and thought
to wait a little longer and see what happens”.




Conclusionsdriving smulator study

 EU leaflet helps but is not enough

 Even with operator voice still doubt (smoke)

e Radio is not often used as information channel

e People still indicate they don’t know how to handle

* People also want to know what is going on

 Enough information from a designer’s point of view
IS not always enough for the tunnel user.




Real |ife evacuation studies

e Goal was improving evacuation model CRISP

* NO instruction about possible accident

e« Smoking truck stops in tunnel and blocks lanes
e« 193 cars in 7 tests, 1 person per car

5 minutes: operator voice

e 7 minutes another.




L eaving the car

* Only 18% leaves car spontaneously
» Half of group responds within 1 min
e Second half responds only after 2.5 min.
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L eaving the car

* 82% of the population waited for operator message
 Most move after first message

* Rest only after second message

 Even in thick smoke some people stay inside car.
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Hesitating time

* Only 46 out of the 193 drivers did not lose time
» After announcement less people who hesitate
e Walking speed is not higher

 There are herd effects

« Some people to back to their car.




Video recor dings and exer cises

 Video recordings from normal crowd movement out
of trains and subways (Holland, Sweden, Denmark)

* Video recordings from emergency exercises
(Holland and Sweden).




Results

» Effects of door width is limited (within boundaries)

» Effects of platform height are large

» Effects of carrying luggage is present

e Exact movement times and slowing factors were
guantified for evacuation model

e Hard to learn from exercises to update model:
learn more about human operator and fire fighters.




Evacuation study with sound beacons

e Get off a bus in dense smoke (smoke generator)
e Bring yourself into safety (no reference to beacons)
» Self-explaining sound beacon was tested
tone - “Exit here” - tone
e Most unfortunate position: wrong tunnel wall.




Evacuation study with sound beacons

 SE beacon: preference for 1 direction
 Almost everyone evacuates via emergency exit.

direction of escape* destination
test backward forward exit roadway
RW beacons 55% 45% 18% 82%
(n=65)
SE beacons

(n=75)




What else?

 CRISP evacuation model was updated
response times, disabled people, effect of group
binding, carrying luggage, response from train and
road personnel, operator intervention etc

e Innovative evacuation tool for non-optimal conditions
(visual, sound and tactile information).




What else?

 New framework for operator task and mental workload

o Standardised operator interviews (bottlenecks / errors)

e Registrating errors iIs just not done: wasted

 List of solutions per bottleneck (e.g. training, support,
recruitment, organisation, control room design)

e Training of emergency response teams

« Communication between 3 groups.




Overall conclusions...

« Even in smoke, people may stay in their car
 Educating people may be illusion

e Although informing people is good, not enough
 Road users need information from the operator
 Groups behave differently than individuals (variation)
e Sound beacons can be very effective (> 94%) if SE

* In case of emergency: info needs to be overcomplete
* Not only tell people what but also why

* Always look into the interaction between the 3 groups.




Concluding remarks

e Increased awareness that there is human response
 We are not there yet: what will we do next?

For more information...

Www.uptun.net




