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1 The SAFEWAY2SCHOOL project description
SAFEWAY2SCHOOL is a European research project carried out by research institutes, universities and industry in order to enhance safety for children on their daily way to school. SAFEWAY2SCHOOL aims to design, develop, integrate and evaluate technologies for providing a holistic and safe transportation service for children, from their home door to the school door and vice versa, encompassing tools, services and training for all key actors in the relevant transportation chain. These include optimal route planning and rerouting for school buses to maximize safety, on-board safety applications (i.e. for speed control and seat belts), "intelligent" bus stops, effective warning and information systems for bus drivers, children, parents and the surrounding traffic; as well as training schemes for all actors. 

The SAFEWAY2SCHOOL concept is based on a holistic approach with a door to door perspective, see Figure 1. To assure a good and safe quality of school transportation several stakeholders needs to be involved.  
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Figure 1 The SAFEWAY2SCHOOL approach form door to door perspective

2 The SAFEWAY2SCHOOL project Use Cases

In SAFEWAY2SCHOOL the methodology that leads to the extraction of the Use Cases is illustrated in the following figure
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The aforementioned methodology ended at the extraction of the following Use cases that cover all the steps of the holistic approach that SAFEWAY2SCHOOL supports and promotes.
· Category 1-Routing & Rerouting 

· UC 1.1 Safest route planning 
· Use of the “Safe Map” to enable planning of school bus routes which avoids potential safety risks. 

· Primary Actor: 

· School bus transport operators

· Secondary Actor:  

· Infrastructure operators

· UC 1.2 Route monitoring and arrival notification 

· Display the positions of the school buses on a map in real time having the possibility to share information of the buses by a SW-Interface.

·  Primary Actor: 

· School bus supervisor 

· Secondary Actor:  

· Traffic authorities

· UC 1.3 Real time rerouting for traffic 

· Ability to reroute buses taking into account traffic conditions or route rescheduling. 

· Primary Actor: 

· School Bus Drivers 

· School bus transport operators 

· Secondary Actor:

· Traffic authorities

· Category 2-Surrounding traffic information 

· UC 2.1 Surrounding traffic information while en route 

· Surrounding traffic is informed in a clear sufficient way during the buses route

· Primary Actor: 

· School Bus Drivers 

· All drivers (i.e. surrounding traffic vehicles) 

· Secondary Actor:

· Safety equipment OEM’s 

· Car manufacturers 
· UC 2.2 Surrounding traffic warning while for children ingress-egress 

· Surrounding traffic is informed in a clear way when the children get in and off the school bus. 

· Primary Actor: 

· Children

· School Bus Drivers

·  All drivers (i.e. surrounding traffic vehicles)

· Secondary Actor:

· Safety equipment OEM’s 

· Car manufacturers
· Category 3-On board systems 

· UC 3.1 ISA 

· Support the driver to drive according to the speed regulation 

· Primary Actor: 

· School Bus Drivers 

· Secondary Actor:

· Municipality authorities 

· School bus supervisor 
· UC 3.2 Safety belt checker 

· Inform the driver if a child has not the safety belt on. If so also inform the driver where the specific child seats 

· Primary Actor: 

· School Bus Drivers 

· Secondary Actor:  

· Safety equipment OEM’s 
· Category 4-Intelligent bus stop 

· UC 4.1 Child approach to bus stop notification (+ exact distance from the stop)

· When child comes within the predefined area the IBS starts to flash 

· Primary Actor: 

·  Children

·  All drivers (i.e. surrounding traffic vehicles)  

· Secondary Actor: 

· Safety equipment OEM’s 
· UC 4.2 Child at bus stop notification 

· When child is in at the IBS it flashes 

· Primary Actor: 

·  Children

·  All drivers (i.e. surrounding traffic vehicles)  

· Secondary Actor: 

· Safety equipment OEM’s

· Category 5-Notification 

· UC 5.1 Family notification 

· The parents want to be informed if the children has boarded in the bus, has arrived to school, has arrived to the bus stop in the afternoon, etc 

· Primary Actor: 

· Children

· Secondary Actor:

·  Safety equipment OEM’s

·  Traffic authorities
· UC 5.2  VRU notification 

· The system sees the VRU and notifies him/her for a possible risky situation

· Primary Actor: 

·  Children

· Secondary Actor: 

· Safety equipment OEM’s 

· Category 6-Training 

· UC 6.1 Bus driver training 

· The training embraces all aspects and problems concerning functionality and effectiveness of the system for the bus drivers

· Primary Actor: 

· School bus Drivers 

· School bus supervisor 

· Secondary Actor:

· Children 

· Parents 

· School teachers 
· UC6.2 Parent training 

· The training embraces all aspects and problems concerning functionality and effectiveness of the system for the parents and the family members

· Primary Actor: 

· Family members 

· Secondary Actor:  Infrastructure operators 

· Children 

· School bus drivers 

· School teachers

· UC6.3 Children training 

· The training embraces all aspects and problems concerning functionality and effectiveness of the system for children.

· Primary Actor: 

· Children 6-9 years old 

· Children 10-12 years old 

· Children 13-16 years old 

· Children 6-9 years old with disabilities 

· Children 10-12 years old with disabilities 

· Children 13-16 years old with disabilities

· Secondary Actor:

· Municipality authorities 

· Parents 

· School bus drivers 

· School teachers 
· Category 7 –Inventory tool 

· UC 7.1 Inventory tool classification of the bus stops 

· To locate and classify bus stops from a safety perspective 

· Primary Actor: 

· School Districts authorities

·  Infrastructure operators (i.e. bus stop operators)

· Secondary Actor:  Infrastructure operators 

· Traffic authorities 

3 Use Cases Prioritisation
In the context of SAFEWAY2SCHOOL an effort is being done in order to prioritise the extracted use cases in order to fit the user’s expectations. At this end we kindly ask all stakeholders that may be involved in the school bus transportation in the means of the holistic approach to help us go through this effort by giving us their valuable opinion. The stakeholders that are involved in the school bus transportation are the following:

· Children 

· Family members

· School Bus Drivers

· All drivers (i.e. surrounding traffic vehicles)

· School Districts authorities 

· Infrastructure operators (i.e. bus stop operators)

· School bus transport operators

· School bus supervisor

· School transportation trainers

· School bus companions

· Safety equipment OEM’s

· Research institutes

· Car manufacturers

· Traffic authorities

· Infrastructure operators (or road safety authority)

· Legislative authorities

Municipality authorities

The following tables are to be filled in having an overall estimation of the all the Use Cases by a grade, as follows:

1: High Priority

2: Average Priority 

3: Low Priority

Also the comments pro and con to the respective use cases could be noted.

	
	Priority
(1,2,3)
	Reasons pro
	Reasons con

	Category 1-Routing & Rerouting

	UC 1.1 Safest route planning 
	
	
	

	UC 1.2 Route monitoring and arrival notification 
	
	
	

	UC 1.3 Real time rerouting for traffic 
	
	
	


	
	Priority

(1,2,3)
	Reasons pro
	Reasons con

	Category 2-Surrounding traffic information

	UC 2.1 Surrounding traffic information while en route 
	
	
	

	UC 2.2 Surrounding traffic warning while for children ingress-egress 
	
	
	


	
	Priority

(1,2,3)
	Reasons pro
	Reasons con

	Category 3-On board systems

	UC 3.1 ISA 
	
	
	

	UC 3.2 Safety belt checker 
	
	
	


	
	Priority

(1,2,3)
	Reasons pro
	Reasons con

	Category 4-Intelligent bus stop 

	UC 4.1 Child approach to bus stop notification 
	
	
	

	UC 4.2 Child at bus stop notification 
	
	
	


	
	Priority

(1,2,3)
	Reasons pro
	Reasons con

	Category 5-Notification 

	UC 5.1 Family notification 
	
	
	

	UC 5.2  VRU notification 
	
	
	


	
	Priority

(1,2,3)
	Reasons pro
	Reasons con

	Category 6-Training

	 UC 6.1 Bus driver training 
	
	
	

	UC6.2 Parent training 
	
	
	

	UC6.3 Children training
	
	
	


	
	Priority

(1,2,3)
	Reasons pro
	Reasons con

	Category 7-Inventory tool

	UC 7.1 Inventory tool classification of the bus stops 
	
	
	


Missing Use Cases

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

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

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

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

………………………………………………………………………………………………………
Avoided or under condition Use Cases

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

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

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

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

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

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

4 User Requirements prioritisation
In the Focus groups carried out in different countries we gathered some specific user needs or requirements that come directly from our involved stakeholders. The requirements summarize the user wants and needs that have been expressed in the focus groups in Germany, Poland, Sweden, Austria and Italy. The requirements will then be evaluated for the HMI concept. This template helps to steer a discussion among experts of different fields in order to weight and rate the requirements

Most requirements represent “FUNCTIONS” that would be “good to have”, but some (in red) requirements represent EMOTIONS. Those are also of high interest for us.
Please fill in the Priority box below for each Priority with an overall perspective. 

Priority 1: High Priority

Priority 2: Average Priority 

Priority 3: Low Priority

	Category 1-Routing & Rerouting

	UC 1.1 Safest route planning 

	UC 1.2 Route monitoring and arrival notification 

	UC 1.3 Real time rerouting for traffic 


	
	Priority

(1,2,3)
	Reasons pro
	Reasons con

	1.1 Bus driver
	
	
	

	- For flexible route planning: bus driver should get a report of cancelled lessons.
	
	
	

	- Route planning: special facilities of the bus necessary?
	
	
	

	- Bus drivers should know if it is not necessary to stop at a stop.
	
	
	

	1.1 Children
	
	
	

	- Children want to have shorter waiting times at the bus stop.
	
	
	

	- Emotional Req: As children get bored while waiting at the bus stop they want the waiting time reduced.
	
	
	

	1.2 Route monitoring and arrival notification
	
	
	

	- There should be one originally planned and an actual timetable available at any time.
	
	
	

	- Information about delay of the bus is necessary.
	
	
	

	- The actual position of the bus should be known.
	
	
	

	- There should be a bus schedule display at the bus stop.
	
	
	

	- Emotional Req: To have more control of the situation while waiting of the bus children want to know how much waiting time is left.
	
	
	

	1.3 Children
	
	
	

	- Children want to be offered alternatives ways to go to school/back home, if the bus is not coming.
	
	
	

	- Emotional Req: Children want to be sure that there is always a possibility to get to school.
	
	
	

	1.3 Bus driver
	
	
	

	- According to the traffic conditions the bus driver needs to re-plan the route.
	
	
	

	1.3 Parents
	
	
	

	- Parents want to be offered alternatives ways to go to school/back home, if the bus is not coming.
	
	
	

	- Emotional Req: Parents want to be assured that there is always a possibility to get to school.
	
	
	


	Category 2-Surrounding traffic information

	UC 2.1 Surrounding traffic information while en route 

	UC 2.2 Surrounding traffic warning while for children ingress-egress 


	
	Priority

(1,2,3)
	Reasons pro
	Reasons con

	2.2 Surrounding traffic
	
	
	

	- Car drivers should be warned separately about dangerous locations along the way children are walking.
	
	
	

	- In order to reduce the speed of passing drivers there need to be additional or more effective speed limit signs.
	
	
	

	- There should be a warning sign while children walking to the bus station.
	
	
	

	- There should be a warning sign while children waiting at the bus stop.
	
	
	

	- There should be a warning sign while children entering/exiting the bus.
	
	
	

	- There should be a warning sing if there is a child beyond the sidewalk.
	
	
	

	- Emotional Req: Car drivers in a hurry feel a lower priority to the children safety. They do not want to drive slowly in this moment.
	
	
	

	- Clothes of children should be signed clearly.
	
	
	

	- Sidewalks should be signed clearly.
	
	
	

	- Crossings should be signed clearly.
	
	
	

	- School buses should be signed clearly.
	
	
	

	- Bus signs should include the direction of travel.
	
	
	

	- Car drivers want to get information about accidents concerning children.
	
	
	


	Category 3-On board systems

	UC 3.1 ISA 

	UC 3.2 Safety belt checker 


	
	Priority

(1,2,3)
	Reasons pro
	Reasons con

	3.1 ISA
	
	
	

	- The bus driver wants to know, whether the bus doors are free.
	
	
	

	- Emotional Req: As the bus driver feels responsible for the children he wants to ensure their safety.
	
	
	

	- Daily route planning has to include the number of children, the children’s name, age, special needs…
	
	
	

	- Emotional Req: As bus drivers might be stressed in some situations it is necessary to support him/her at least in tasks of daily routine.
	
	
	

	- Safe driving of the bus driver has to be ensured.
	
	
	

	- The bus driver wants to have the bus functionality ensured automatically.
	
	
	

	- The bus driver wants to have the functionality of the bus card system ensured automatically.
	
	
	

	- Bus drivers/bus guards have to ensure discipline in the bus.
	
	
	

	- Emotional Req: Many children feel uncomfortable and experience fear if discipline is missing in the bus.
	
	
	

	- Bus guards have to stick the children together at the bus station.
	
	
	

	- Bus drivers/Bus guards have to ensure seating in the bus.
	
	
	

	- The bus should have a seat occupancy display.
	
	
	

	- The bus should have a stop bus button.
	
	
	

	- The bus driver needs to control that every child has entered the bus.
	
	
	

	3.2 Safety belt checker
	
	
	

	- The bus should have seat belt fastened sign.
	
	
	


	Category 4-Intelligent bus stop 

	UC 4.1 Child approach to bus stop notification 

	UC 4.2 Child at bus stop notification 


	
	Priority

(1,2,3)
	Reasons pro
	Reasons con

	4.2 Children
	
	
	

	- Information about delay of the bus is necessary.
	
	
	

	- There should be a bus schedule display at the bus stop.
	
	
	

	- Bus signs should include the direction of travel.
	
	
	

	4.2 Passing drivers
	
	
	

	- In order to reduce the speed of passing drivers there need to be additional or more effective speed limit signs.
	
	
	

	- There should be a warning sign while children walking to the bus station.
	
	
	

	- There should be a warning sign while children waiting at the bus stop.
	
	
	

	- There should be a warning sign while children entering/exiting the bus.
	
	
	

	- There should be a warning sing if there is a child beyond the sidewalk.
	
	
	


	Category 5-Notification 

	UC 5.1 Family notification 

	UC 5.2  VRU notification 


	
	Priority

(1,2,3)
	Reasons pro
	Reasons con

	5.1 Parents
	
	
	

	- Parents want to know when their child will be delayed.
	
	
	

	- Parents want to know the position of their child at any time.
	
	
	

	- Emotional Req: Necessary, as parents feel a need to control the situation at any time.
	
	
	

	- Parents want to have a contact possibility with their child.
	
	
	

	5.2 Children
	
	
	

	- Children want to know bus driver's name before entering the bus. Because drivers behave very different in many aspects.
	
	
	

	- Emotional Req: Children like to know who the driver is because they feel more control of the situation.
	
	
	

	- Emotional Req: Children want to feel pleasure / annoyed when the bus driver is a favourite/non-favourite person.
	
	
	

	- Children want to know whether it is the right bus they enter.
	
	
	

	- Children want to know where to leave the bus.
	
	
	

	- Children want to know whether it is the right bus they enter.
	
	
	

	- Children want to know where to leave the bus.
	
	
	

	- Before entering children want to know whether there are seats left.
	
	
	

	- Emotional Req: As it is dangerous to stand in the bus children want to be sure to get a seat.
	
	
	

	- Before entering and leaving the bus children want to know what doors will be opened.
	
	
	

	- Emotional Req: Children want to feel safe even if the bus is crowded and all children push in the direction of the door.
	
	
	

	- Children want to be shown the way back home, because they could get lost.
	
	
	

	- Emotional Req: Children don’t want to be scared if there is no adult joining them on the way back home.
	
	
	

	- After school children want to receive a message if their parents are not at home yet.
	
	
	


	Category 6-Training

	 UC6.1 Bus driver training 

	UC6.2 Parent training 

	UC6.3 Children training


	
	Priority

(1,2,3)
	Reasons pro
	Reasons con

	Any Requirements?


	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	Category 7-Inventory tool

	UC 7.1 Inventory tool classification of the bus stops 


	
	Priority

(1,2,3)
	Reasons pro
	Reasons con

	Any Requirements?


	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Further requirements from the Focus Groups that are not (yet) represented in the use cases:

	
	Pro Comment
	Contra Comment
	Importance

1=low, 5=high

	- In winter all actors want to get information about winter services


	
	
	

	- Children want to avoid getting stolen their mobile phone.
	
	
	

	- Parents and children would appreciate if there was a common way to report incidents and near accidents


	
	
	

	- Children want to be entertained while waiting at the bus stop.


	
	
	

	- As children get bored while waiting, waiting time can be experienced shorter by action.


	
	
	

	- Children want to be entertained in the bus.


	
	
	

	- As children get bored while waiting, waiting time can be experienced shorter by action.


	
	
	

	- For definition of rules parents want to have school transportation handbook.


	
	
	

	- Parents want to have a communication platform (e.g. on the web) for safe school transport where all actors communicate.


	
	
	

	Add further Requirements:
	
	
	

	
	
	
	

	
	
	
	


[image: image4.png]













































