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KEY REQUIREMENTS:

Concerns regarding the safety of children on their way to school and back
home prompted the Ministry of Interior, United Arab Emirates to examine
solutions that gave the school authorities as well as parents live information
about whether their children had reached school safely, were within the school
premises and whether they had returned home safely. This was considered of
great importance in order to prevent young school children having to fend for
themselves under high outdoor temperatures in case of missed pick-ups and
drops at bus stops, with working parents being unaware of the situation.

Main challenges inimplementation:

« |dentifying children boarding school buses and verifying the boarding time
and place of each student into the bus.

« Locating and verifying the disembarking point and time for each student.

« Sending message updates to parents that their children have safely reached
school orhome.

« Alerting the bus driver if any student tries to board the wrong school bus.

« Alerting the bus driver if any studentis left behind in the bus.

 Alerttodriverif bus has beenreplaced for any reason.

« Alerttonew driver if any driver is absent.

« Monitoring the live location and path of each school bus on its daily trips.

SOLUTION:

Essen RFID suggested the use of RFID technology for tracking students
entering or exiting the school bus and confirming their entry into the school
premises. Along with this, a GPS based vehicle tracking solution was proposed
that allowed remote tracking of current location of school buses by the school
authorities. Automated RFID identification of student tags is combined with
GPS location of the bus at each pick-up/drop-off point to ensure accurate and
safe boarding and disembarking by the children, along with instant, automated
SMS alerts to parents, school administrators and bus drivers.

IMPLEMENTATION:

APERSONNA™ RFID tag is issued to each student as an identity card. Similar
tagged ID cards are also issued to each bus driver. A Xtenna Proximity ™ reader
is used for registering tags into the database. Xtenna Hybrid ™ antenna-readers
configured to be remotely programmable through Wi-Fi are mounted at the
door of each school bus. Controller devices are installed in each bus, which
interface with the mounted RFID reader. A Strada™ vehicle tracking device is
also attached to this controller, which communicates with the central server
located in the school.
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Each school
bus is also
issued a tablet
device that
displays alert
messages for
the bus driver
and the bus
assistanton its
screen.

An Indicator
Panel is also
mounted into
the dashboard
of the bus,
which displays
the following
status through
LED lights to
the bus driver:

Bus Driver alert messages

Rlerts Sent sMs_

Umair boarded Wrong Bus 1296
on 23-05-2014 08:00 AM

Rehan missed bus DB-07-1K-2460 on 23-05-2014

08:00 AM

Mises  «  Umair — Aliva Malik

Umair will be alighted at Bus stop BS2
Due to his health problem

{4 ) .
Trip Contact| Info

BusMo: 1296
Trip: Pick Up
Student Count :20/25

Igbal

Irfan

I\ Amar

Muhammad

Farhan

1. Controller On: This is displayed throughiits LED indicator light.

2. Error Restart: In case of system error, this LED indicator light enables the
driver to immediately notify the administrator.

3. Server Connected: This indicator is on when the controller has established

connectivity with the server.

4.Door Open: This LED is on whenever the bus door is open.

5. Geo-Fence: This LED is turned on when the bus reaches within the geo-

fenced area of amarked bus stop.

6. Trip Selector: These LED lights indicate the status of the current trip as either
apick-up or drop trip.

7.EndTrip: Thisindicates the current trip has ended.

The system deploys various software interfaces as follows:

1. SQL Server as the server database for storing data.

2. Web Server to host the web services.

3. My SQL database to store local data.
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Flow Diagram:

START

Register the Tags along with all other information like
student, parent, bus ctc using the wobapp.

Provide the registered Tag to the respective studonts. Later
Whenever the trip start.

saches All the students boarded in te the bus from
Bus e pi:::pm atop for school. H any student not boarded aystem sends
sma to admin,parent and driver.

¥ J
)\
//.J.\ Bus resches the bus stop for
\//’ pickup
b

| ™
=R
- Wotiheation sma i -

Matification sms i tn Motification sma -
is send to = is send to Alighted at own = - Alighted at wrong
of parent admin i | bus stop | Missed alighting | | bus stop
F person and bus F
student = = perseon of wrong
driver of missed
|boarding boarding boarding . i -
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Bus Reaches School, if all student alighted from bus trip closed ": . person and bus """“:"'“
or ifany of the student missed alighting system send sms to & driver of missed ml i-m‘
admin person, driver as well a3 assistant driver. Finally when 8 boarding 3
all alighted trip end. | |
¥ ¥
Bus Drop the last student to its bus stop and the
END tripis closed.

Essen RFID’s SchoolBus-Student Tracking system deploys the following main
modules:
1. Registration Module

2. Mapping Module
3. Dashboard

Registration Module:

This module is used for registering students, parents, bus drivers and other
important information into the database. The main masters in this module are:

1. Student Master:
Information regarding each student is entered into the database from the

master record of the school. This data consists of student’s address, age,
classyear, etc.

Data of new students is also collected and entered into the school master
and database, as and when a new student takes admission in the school.

Each individual student data is associated with a PERSONNA™ tag issued
to the student.
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ASTRAX

Options Logout

Student Name |QBAL
Student class 9
Student Age 3
Student TagiD 2003412dc03011947045489 | |Get Tag| [Clear
Gender Male
sehool INTERIOR MINISTRY OF UAE SCF ¥
Student Bus 1296 DUBAI POLICE
Status ACTIVE
] 5
STUDENT_ID  STUDENT_MAME  STUDENT_CLASS  STUDENT_AGE TAG_ID STUDENT_GENDER ~ STATUS_CODE BUS_LIC_NO ‘SCHOOL_NAME
REHAN 5 3 22003412dc03011947041231 M ACTIVE 1296 Dubai Police Interior ministry of UAE School
> |5 IQBAL 9 3 ©2003412dc03011947045489 M ACTIVE 1296 Dubai Police Interior ministry of UAE School

2. ParentMaster:
This master is used to register data regarding parents such as name,
address, mobile phone number, etc. During registration, the option of SMS
alerts to parents can also be selected.

Tracker Master Options Logout -
Parent Name Abdul
IS Alerts Recieved via SmS ¥
Mobile Number +971559913972
Dubax
Addre 1
status ACTIVE
0 1
= -
PARENT_ID PARENT_NAME MOBILE_NO ADORESS STATUS_CODE FIELD_4
1 Abdul +971559913972 ACTIVE 1
Karim ACTIVE 1
Salma ACTIVE 1
Amjad ACTIVE 1
Ali ACTIVE 1
Kazi ACTIVE 1

3. BusMaster:
This is used to register the buses available for pick-up and drop for the
students. During registration, bus details such as bus license number, bus
VIN number, controller IP (placed inside the bus), etc. are entered into the
database.

A Strada™ vehicle tracking device is attached to the controller. This device
precisely gives out live GPS co-ordinates of the school bus, which are
utilized for exact pick-up and drop-off along the route. This also enables
real time location of the bus along its route and its tracking by the
administratoronamap.
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ASTRAX

Options Logout

Bus License Number 1296 Dubai Police
Bus Vin Number 1296 Dubai Police
Bus Controller IP 10.10.10.10
Bus Category 52 Seater bus
School INTERIOR MINISTRY OF U# ¥
Status ACTIVE
D 3
o I
BUS_ID BUS_LIC_HO BUS_VIN_NO BUS_CATEGORY BUS_CONTROLLER IP STATUS_CODE BUS_CATEGORY_TYPE
3 1296 Dubai Police 1296 Dubai Police 1 10.10.10.10 ACTIVE 52 Seater bus
1221 Dubai Police 133345678 2 10.10.15.10 ACTIVE 32 seater bus

4. Route Master:
This master is used to register the route for both pick-up and drop. During
registration, the type of route i.e. pick-up or drop, route name and route
code are entered.

ASTRAX

Options Logout

Route Code RO01
Routs Kame HOME-SCHOOL
Route Type PICKUP
status ACTIVE
0 1
o
ROUTE_id ROUTE_CODE ROUTE_NAME ROUTE_TYPE Exprt

1 ROD1 HOME-SCHOOL 1 PICKUP

DROP

5. Bus-stop Master:
Here, the various bus-stops available for pick-ups and drops are registered
into the database. During registration, the GPS location for each bus stop is
also entered.
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Tracker Master Options Logout
Bus Stop Name School
Gps Location H28-B21
Status ACTIVE
i}
e
BUS_STOP_ID BUS_STOP_NAME BUS_GPS_LOC 1D [T STATUS_CODE
- & 20 ACTIVE
CTIVE
ACTIVE
CTIVE
School 13 school ACTIVE
CTIVE
" - - 2h2 ACTIVE
10 32 TvE
1 831 L

6. Driver Master:
This master registers the bus drivers available to the school into the
database, along with their details such as their name, driving license
number, category, mobile phone number, etc.

Each individual driver data is associated with a PERSONNA™ RFID tag that
isissuedtothe busdriverasan D card.

ASTRAX
r Options Logout
Driver Name Hamid
Driver License No. DB-097653HIK
Address Dubai
DriverTeg 0 123456789054367676 Get Tag Clear
Mobile Number 4971506459219
Driver Type DRIVER
Bus 1296 DUBAI POLI ¥
Status ACTIVE
0 5
=
DRIVERID DRIVERNAME DRIVERLIENCE DRIVER_ADDRESS MOBILENUMBER STATUS  STATUS CODE  DRIVER_TYPE BU! BUS_CATEGORY
SHYAM SINGH DB-9098KT-77 9876543210 715262 1 CT DRIVER 1296 D 1
Hamid DB-097654HJK 123456789054367876 Dubai +971506459219 1 ACTIVE DRIVER 1296 Du 1 .

7. Alert Message Master:
This is used to register the various standardized alert messages that will be
sent as an SMS to parents and to the system administrator, for various
boarding and disembarking conditions during student pick-up and drop
bus trips.

www.essenrfid.com



http://www.essenrfid.com

D

CASE STUDY

ASTRAX

Options Logout

Alert Type
Alert Type Message
status ACTIVE
0 2
e (2
ALERT_TYPE_ID ALERT_TYPE ALERT_TYPE_MESSAGE STATUS_ID STATUS_CODE
> |l STUDENT BOARDED BUS s {EUSSTORN ON {LOGTIME 1 ACTIVE
> 2 STUDENT BOARDED FROM WRONG BUS STOP {{STUDENT}} BOARDED FROM WRONG BUS STOP {{BUSSTOP}} ON {{L OGTIME}} 1 ACTIVE
STUDENT ALIGHTED FROM BUS STUDENT)} ALIGHTED AT BUS STOP {{BUSSTOP}} ON {{LOGTIME 1 ACTIVE
STUDENT ALIGHTED AT WR ON {{LOGTIME 1 CTIVE
STUDENT BOARDED WRONG BUS STUDENT)} BOARDED ON WRONG BUS {{BUS}} ON {{LOGTIME 1 ACTIVE
STUDENT MISSED BOARDING STUDENT)} MISSED BU ROM {{BUSSTOPY) ON {{LOGTIME 1 ACTIVE -

Mapping Module:

This module is used to establish relationship between the data in various
masters, such as associating students to their parents, students to their
designated bus stop, buses to routes, etc. inthe database.

When a RFID tag is read at any location during a trip, the system maintains
background transactions to link these associated entities in the database
during the entire process.

1. Student-Parent Mapping:
This is used to associate each registered student to his/her registered
parents or guardians. A particular student can be mapped with at most
three parents/guardians at atime.

ASTRAX

Search Student (Search)

STUDENT NAME PARENT 1 PARENT 2 PARENT 3
REHAN ABDUL v ~SELECT- v ~SELECT- v
10BAL KARIM M SALMAN v ~SELECT- v
UMAR AMJAD v ~SELECT- v [ABDUL
MUHANMAD ALl v ~SELECT- v KAZI
RAFIQUE FARHAN v -SELECT-- v ~SELECT- v
AMIR IMTIAZ v -~SELECT- v YUSUF
ATTENDENT FARDEEN + ~SELECT-- ¥ ~SELECT- v
STUDENT 210BAL YUSUF v -SELECT- v ~SELECT- v
STUDENT 3 UMAIR SALMAN v ALl v IMTIAZ .
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2. Student-Bus Stop Mapping:
This is used to map each student with his/her respective bus stop for pick-
up as well as drop-off by the school bus.

ASTRAX

Options

search Student Search

STUDENT NAME PICK_UP DROP SCHOOL
REHAN B21 v B31 v SCHOOL ¥
10BAL B22 M 833 v SCHOOL *
UMAIR B23 v 832 v SCHooL v
MUHAMMAD B24 v B33 v SCHOOL
RAFIQUE B21 v B34 v SCHOOL
AMIR B22 v B32 v SCHOOL v
ATTENDENT B23 v B31 Y SCHOOL
STUDENT 2 10BAL B23 v B34 v SCHOOL ¥
STUDENT 3 UMAIR B21 v 823 v SCHooL v .

3. Route-Bus Stop Mapping:
This is used to add various bus stops already registered in the master to a
bus route.

ASTRAX

Route Code

RO01 v Subr

@821 MAPPING_ID ROUTE_ID ROUTE_CODE BUS_STOP_ID BUS_STOP_NAME STATUS_ID STATUS_CODE

|- w22 2| [E 1 R 1 821 CTIVE
|-#B23
|24
¥/SCHOOL.

1
1 \CTIVE
1

B34 > 8 1 R001 4 B24 1 ACTIVE
1
1
1

7 1 RO01 5 823 ACTIVE

~{s3a
B3z
31

ACTIVE

ACTIVE

ACTIVE -

4. Bus-Route Mapping:
This maps available buses to a particular route in the system. Aroute can be
mapped to multiple buses for pick-up and drop.
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ASTRAX

Bus License Number

1296 DUBAI POLICE v Subsr

BRoot BUS_ROUTE_MAPPING_ID BUS_ID BUS_LIC_NO ROUTE_ID ROUTE_CODE STATUS STATUS_CODE

l-Roo2 >4 3 1296 Dubai Police 1 ROO1 1 ACTIVE

ROO: 1 \CTIVE

5. Driver-Route Mapping:
This maps a driver to his assigned bus route so that he gets route-specific
alerts. If a driver is absent, then a new driver is assigned to the route and
gets all alerts associated with that route.

Dashboard:

Dashboards are used to show the current status of buses, their route and the
overall view of the students inside the bus.

1. Bus Tracking:
This dashboard is used to provide a live and updated overview of each
school bus on its designated trip. This information will include the total
number of students mapped with the bus, the number of students currently
inside the bus, the current bus route, and the current live position of the bus
onthatroute. Driver details for the particular bus trip are also displayed on
the screen for easy reference.

ASTRAX

Tracker Master Options Logout

a

Map | Satellite

Zoom Level 17[17 v

[ WAME [ Value
SESSION [D__[125674251283214
1D 5

7192014

- J4:45401

ZORIVER T -
LICENSE |MH-097654HIK
[DRIVER NAWE |Hamid

BUSSPEED 0
[TRIPTYPE __|PICKUP

[TIME I’ 5
Colnrer 2620351

www.essenrfid.com m
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2. View Points:
This dashboard is used to view all the registered bus stops on the map with
their respective geo-fenced area.

ASTRAX

Logout

ZoomLevel 1616 v| > ~
o e o &
Sehool Ly et Termintis & & 7 Map | Satellite
2 & i
< -~ N & Diera Mai @ 2 5 * >
o & Post Office %, o 2
Qusais 1,
AN Hypermarket &
s ulla
S Hor AlAnz East, Gx & Plaza 2
AR / > oar Al fman 8idg & f o
" & o 0
itehad &3 Gt & te Se
B s mirales ¥ Al A
chool 1 ¢y ¢ Sea i
sadan E:1+ o2 0y <P Sporting Cl 2
00l 1 8 Hor Al Anz - - Masiid Khalifa bin & N ubei Scholars
East Park ) Sultan Mosque 5 v‘\\ 3 L
9 N . A ulu Hy
s it s inia b & i %
2, oo B Abu Hail ke Hor Al An East. () o Abli Club 26 bl 1o
et % Center .y Qiyadah Melro Y
305 3 & v i Abli Club 1 E)
A Al Qiyadah 0
o %, Metro Station 1 LI 00 oo Stadium Metro or) () Stadium Metro
] Canadian Station 2 Station 1
(Omer Bin Al y ) Specialist
-} Khat'ab School 2 Hospital 5
e o o Minisyof 5 £ Youth
w nviomment & Host
HOSPITAL ammer & Q9 ssociation
- S .
Alanz @) 7 &2 Dubai
& WMnicipality (=
Quarters
Abu Hail Metro jaans Sl
tniein 100 -

3. ViewlImages:

This dashboard acts as a remote rear-view for the school bus when it is in
reverse motion, in order to safeguard school children who may be standing
behind the bus unknown to the driver. At this time, the RFID reader mounted
atthe rear of the bus will be activated and start reading. If any student tag ID
is detected, a camera is triggered and the student photo captured by the
camera is sent to the server and an alert beep is started in the bus. Through
the web application, the image can be viewed and the student’s name also
obtained along with the date and time.

MUHAMMAD €2003412dc03011947046798

43:47 AM

MUHAMMAD €2003412dc03011947046788

MUHAMMAD €2003412dc03011947046798 §/22/2014 11:42:59 AM

MUHAMMAD ©2003412dc03011947046798

&
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Working Process:

1. Tracking the student entering/exiting the bus:
Each student wears a RFID-enabled ID card containing a PERSONNA™
tag. When a student’s tag ID is read by the twin antennas of Xtenna
Hybrid™, if the tag is detected first by antenna A and then by antenna B, this
indicates that the student has entered the bus. If the tag is detected first by
antenna B and then by antenna A, then this indicates that the student is
exiting from the bus.

2. Student picked up by school bus:

Xtenna Hybrid™ on the bus entrance checks if the student is registered for
that particular bus route. If the tag ID is not found then a pop up alert is
displayed, whereas if the registered ID is found then the system is updated
along with co-ordinates from the Strada™ vehicle tracking device. This
confirmation of pick-up with location name, date and time is also sent via
SMS to the parent. If a child registered for pick-up is not found then the
parent gets an alert message that the child has missed the stop and has not
boarded the school bus.

3. Studentreaching school:
When the bus reaches school, the Xtenna Hybrid™ on the bus registers the
student exiting the bus by detecting his tag first with antenna B and then
with antenna A, and a corresponding entry is made into the system data.
The system then automatically sends a confirmation SMS to the parent
indicating that their child has reached school safely, along with the time of
arrival.

4. Studentboarding the wrong bus when leaving school:
If a student tries to board the wrong bus when leaving school for home, then
the Xtenna Hybrid ™ on the bus detects the student’s tag ID as not assigned
to that bus route and pops up an alert on the screen. This alerts the bus
driver who prevents the child from getting into the wrong bus.

5. Studentdropped off from school at destination:
The student is dropped off at his destination mapped with the exact GPS
co-ordinates obtained by Strada™ and registered in the database. At drop-
off, the exiting student’s tag ID is read by the Xtenna Hybrid™ on the bus
and a confirmation SMS is sent to the parent with location name, date and
time of drop-off.

6. Studentremainsinside bus:
If a student is not dropped off and is still in the school bus, then the driver
gets an alert that the child is still remaining in the bus.

www.essenrfid.com IE
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7. Busreplacement:
If a particular school bus is not available because of maintenance or any
other reason, then the driver assigned to that bus will receive a SMS alert
that he has been assigned a replacement bus. However his assigned route
remains unchanged. The change takes place at the backend server where
the new bus will be associated with the route of the old bus.

8. Driverreplacement:
If a particular driver is absent, then the replacement driver will receive a SMS
alert regarding the bus assigned to him, and all data and alerts associated
forthat bus route will now be sent to him.

9. Bushasnotreachedintime:
The Strada™ tracking device sends GPS co-ordinates of the moving bus to
the central server database. The system administrator can select each
school bus for tracking and viewing its current position on its route in real
time. Thus there is strict monitoring of the bus as to its schedule and
whether it is having any stoppage or is running late. SMS updates or alerts
can also be sentto parents if required.

Tracking Scenarios - Indicator Panel and SMS Alerts:
Pick-up Trips:

1. The bus driver’'s RFID tag is read identifying him as the assigned driver for
the particular bus trip.

2. The driver starts the pick-up trip using the Trip Selector on the Indicator
panel on the bus. The Pick-up LED will glow to indicate that the trip has
started.

3. When the bus reaches the first pick-up bus stop, the Geo-Fence LED will
glow on the Indicator panel when he brings the bus to a halt within the pre-
defined geo-fenced area for that bus stop.

4. Normal Scenario: The student boards the bus from his/her designated bus
stop. The RFID reader on the bus reads the student’s tag ID and the system
sends a confirmation SMS to the parent that their child has boarded the
schoolbus.

e.g. SMS: Umair boarded from Bus Stop BS1 on 23-05-2014 08:00 AM

5. Normal Scenario: When the bus reaches school, the RFID reader on the
bus reads the student’s tag ID as he/she alights from the bus. The system
sends a confirmation SMS to the parent that their child has reached school.
e.g. SMS: Umair alighted at School bus stop on 23-05-2014 09:00 AM

www.essenrfid.com IE


http://www.essenrfid.com

CASE STUDY
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I' : | I' : |
| al @ so01 ] all @ 901
23/05/14 E:00 23/05/14 S:00
Umair boarded from Bus Stop Umair alighted at School Bus
B51 on 23-05-2014 08:00 AM Stop on 23-05-2014 09:00 AM

t o

|
) e )

6. Alert Scenario: The student boards the bus from the wrong bus stop. The
RFID reader on the bus reads the student’s tag ID and the system sends an
alert SMSto the parent and to the system administrator.

e.g. SMS: Umair boarded from Wrong Bus Stop BS2 on 23-05-2014
08:00 AM

7. Alert Scenario: The student boards the wrong bus at the bus stop. The
RFID reader on the bus reads the student’s tag ID and the system sends an
alert SMSto the parent, the system administrator, as well as the bus driver.
e.g. SMS: Umair boarded Wrong Bus DB-07-JK-2460 on 23-05-2014
08:00 AM

www.essenrfid.com m



http://www.essenrfid.com

KEID

CASE STUDY

05/14 8:00

Umair boarded from Wrong
Bus Stop BS2 on 23-05-2014
08:00 A

15414 8:00

Umair boarded Wrong Bus
DB-07-JK-2460 on 23-05-2014
08:00 AM

l o

|
) by

8. Alert Scenario: The student misses boarding the bus at his/her assigned
bus stop. The system sends a missed boarding alert SMS to the bus driver
and his assistant as well as to the child’s parent.

e.g. SMS: Umair missed bus DB -04-JK-2135 on 23-05-2014 08:00 AM

9. Alert Scenario: The student is picked up from outside the geo-fenced area.
The system generates a boarding alert SMS to the parent as well as the
system administrator specifying the exact latitude and longitude of the
student boarding location.

e.g. SMS: Umair boarded from outside bus stop area at 25.271139,
55.307485 on 23-05-2014 08:00 AM

05/14 #:00 23/05/14 8:00

Umair missed Bus DB-04-]K-
2135 on 23-05-2014 08:00 AM

Umair boarded from outside
bus stop area at 25.271139,
55.307485 on 23-05-2014
08:00 AM

|

l o

|
i) =)
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10. Alert Scenario: The student
boards the wrong bus and from
the wrong bus stop. The RFID
reader on the bus reads the

student’s tag ID and the system Umair boarded from Wrong

sends an alert SMS to the bus Bus Stop BS2 in Wrong Bus
driver and driver’s assistant, the DB-07-JK-2460 on 23-05-2014
parent as well as to the system 08:00 AM

administrator.

e.g. SMS: Umair boarded from
Wrong Bus Stop BS2 in Wrong )
Bus DB-07-JK-2460 on 23-05- X e S
2014 08:00 AM

5

11. Alert Scenario: The student is unable to continue to school due to health
reasons. The bus assistant informs parents that the child is alighting at the
next bus stop.

e.g. SMS: Umair will be alighted at Bus Stop BS2 due to his health problem.

Bus Driver alert messages

»
Alerts Sent SMS ! Trip contac Info

Bus Mo: DE9567
Trip: Pick Up
Student Count:20/25

Igbal
Irfan

Amar

Aluses = Umair — Aliva Malik Muh d
uhamma
Umair will be alighted at Bus stop BS2

Due to his health problem Farhan

12. Alert Scenario: The driver ends the pick-up trip and a student is still
remaining inside the bus. The system generates a student left in bus alert
for the driver, bus assistant and the system administrator.

e.g. SMS: Umair leftin Bus DB-07-JK-2460 on 23-05-2014 09:00 AM

13. After all students have alighted from the bus, the driver ends the trip using
the Trip Selector on the Indicator panel on the bus before starting a new trip.
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Drop Trips:

1. The bus driver’'s RFID tag is read identifying him as the assigned driver for
the particular bus trip.

2. The driver starts the drop trip using the Trip Selector on the Indicator panel
onthe bus. The Drop LED will glow to indicate that the trip has started.

3. Students board the school bus to return home.

4. Normal Scenario: The student boards the return bus at the school bus
stop. The RFID reader on the bus reads the student’s tag ID and the system
sends a confirmation SMS to his/her parent.

e.g. SMS: Umair boarded from School Bus Stop on 23-05-2014 03:00 PM

5. Normal Scenario: The student alights at his designated drop bus stop. The
RFID reader onthe bus reads the student’s tag ID as he/she alights from the
bus. The system sends a confirmation SMS to the parent that their child has
alighted at his/her bus stop.

e.g. SMS: Umair alighted at Bus Stop BS1 on 23-05-2014 04:00 PM

-~ = - s
: | x \
al @ 301 _ all @ 401
Umair boarded from School Umnair alighted at Bus Stop B51
Bus Stop on 23-05-2014 on 23-05-2014 04:00 PM

03:00 PM ‘
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|
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6. Alert Scenario: The student misses boarding the return bus at the school.
The system generates a missed boarding alert for the parents and the
administrator.

e.g. SMS: Umair missed bus DB-07-JK-2460 on 23-05-2014 03:00 PM

7. Alert Scenario: The student alights at an earlier bus stop. The RFID reader
on the bus reads the student’s tag ID as he/she alights from the bus. The
system sends an alert SMS to the parent that their child has alighted at the
wrong bus stop.

e.g. SMS: Umair alighted at Wrong Bus Stop BS2 on 23-05-2014 04:00 PM

EiiA oy
200 23/05/14 4:00

Umair missed Bus DB-07-JK- Umair alighted at Wrong
2460 on 23-05-2014 03:00 FM Bus Stop B52 on 23-05-2014

‘ 04:00 PM
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8. Alert Scenario: The student misses his designated drop bus stop and
alights at a later bus stop. When the designated drop is missed, the system
sends an alert to the driver, bus assistant and the administrator. When the
student alights at the next bus stop, the RFID reader on the bus reads the
student’s tag ID as he/she alights from the bus. The system sends an alert
SMSto the parentthat their child has alighted at the wrong bus stop.

e.g. SMS: Umair missed Bus Stop BS1 and alighted at Wrong Bus Stop
BS3 0on 23-05-2014 04:00 PM

9. Alert Scenario: The student alights outside the geo-fenced area of his/her
designated bus stop. The system generates a drop-off alert SMS to the
parent as well as the system administrator specifying the exact latitude and
longitude of the student alighting location.

e.g. SMS: Umair alighted outside bus stop area at 25.271139, 55.307485
on 23-05-2014 04:00 PM
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Umair missed Bus Stop BS1 Umair alighted outside bus
and alighted at Wrong Bus stop area at 25.271139,
Stop BS3 on 23-05-2014 55.307485 on 23-05-2014
04:00 PM ‘ 04:00 PM
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10. Alert Scenario: The driver ends the drop trip and a student is still remaining
inside the bus. The system generates a student left in bus alert for the driver,
bus assistant and the system administrator.

e.g. SMS: Umair leftin Bus DB-07-JK-2460 on 23-05-2014 04:00 PM

Bus Driver alert messages

Alerts Sent SMS T Trip Contact] Info

Bus No: D6S567
Trip: Drop
StudentCount:1/25

Umair left in bus DB2460 on 23-05-2014 04:00 PM

Igbal
Irfan
Amar

Muhammad

Farhan

11. After all students have alighted from the bus, the driver ends the trip using
the Trip Selector on the Indicator panel on the bus before starting a new trip.
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Special Features:

1. Parents have access to view the location of their child’s school bus.

2. Bus delays at the bus stops are informed to parents. Intimation of early
arrival is also sentin case the school has to be closed earlier for any reason.

3. Parents get SMS notifications when their children reach school, as well as
leave school forhome.

4. Ifastudent has left school earlier having been picked up by the parent, then
the bus driver and administrator are notified.

5. Ifastudentis dropped off to school in the morning by the parent instead of
the school bus, then the bus driver and administrator are notified.

6. If a student is unable to proceed to school while in the bus due to health
reasons, the parents are intimated by the bus assistant using his tablet
device and the child is dropped off at the next bus stop.

7. If a student gets back into the bus after alighting, either before the door
closes or after the door closes and re-opens, and then alights at a different
stop, the system updates the notifications sent.

8. If a student boards the wrong bus when returning from school, there is an
immediate alert to the administrator.

9. Information about the bus driver and bus assistant gets sent to parents and
the administrator with each alert.

10. Information about new bus drivers and assistants is intimated to the
parents for safety purposes.

11. When a bus trip starts, the trip and driver information is sentto the server.

12. In case a black-listed driver tries to enter the bus, the system sends an alert
to the administrator.

13. In case of route change due to unforeseen reasons such as road repairs,
heavy rains or accidents, an update message is sent to the parents.

14. In case students are shifted to another bus midway through the trip due to
bus breakdown, updated information is sent to the server as well as to the
parents of these children.

15. If students leave their ID tags behind in the school bus, the bus assistant
informs the parents using his tablet device.

16. Eachtripislogged andits records are stored in the server database.
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BENEFITS:

 Safe and secure transportation of students, to and from school.

« Up-to-date information to parents regarding their children’s school trips.

« Instant alerts and notifications help prevent students from getting on the
wrong bus, getting off at the wrong stop or being left behind after a route has
been completed. Ensures that a student is not left behind sleeping in the bus.

« Rearview alerts when students are inadvertently standing behind the bus.

« SMS alerts to parents when children arrive at school or are dropped off.

 Easy assigning of driver to school bus if any driver is absent or if any bus has
beenreplaced.

 Datatransmissionin real-time through GPS technology.

« Live monitoring of school bus location along its entire route.

« Accurate overview of students whereabouts on various school buses for the
system administrator.

« Triplogs andreports can be analyzed by the managementinreal time.

LINKS:

Hardware:

4 Xtenna Proximity™

4 Xtenna Hybrid™

™

Software:

Q/j Xtenna@? .
WebToolkit

4 Xtenna Studio”

Reference Example:

http://www.essenrfid.com/Mailer/persontracking-flash-demo.pdf
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