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1. SUMMARY 
 
Measure 8.4. – Real Time Information for Staff and Passengers is realized by company Telargo as 
measure leader in cooperation with partners Javno podjetje Ljubljanski potniški promet d.d. (LPP) and 
City of Ljubljana (COL). 
 
Passenger expectations have risen greatly over the past years. Whether it is for increased services, 
cleaner vehicles or more accurate information, passengers rightly demand the highest in quality ser-
vices to enhance their journey experience. Key to this information are real time passenger information 
systems, which provide accurate departure and arrival times, enabling travellers to plan there journeys 
and thus make better use of their time.  
 
Hence, main objectives of respective measures are: 

- to provide staff and passengers with real time information about public transport services at 
different locations on the CIVITAS-ELAN corridor. 

- to equip 33 bus stops with remotely managed Electronic real time information displays 
 
This document is upgrade of Deliverable that was initially prepared and reported on implementation of 
real time bus arrival information system on first test display at bus stop Konzorcij (Deliverable “Imple-
mentation status report on first bus stop equipped with Real Time Passenger Information”).Some of 
the information that was already presented in previous deliverable is also included here (chapters 
Introduction to the project and Description of the system), just to deliever comprehensive document.  
 
 This report presents the implementation of 23 electronic displays in the city of Ljubljana by which the 
following milestones where achieved: 

- equipment of 11 + 10 bus stops with remotely managed LED 

- implementation of direct communication technology at the bus stops for higher information ac-
curacy  

 
 
The next step in order to fulfil set objectives is to equip additional 12 bus stops in year 2011.  
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2. INTRODUCTION TO THE PROJECT 

2.1. City of Ljubljana 
Ljubljana, the capital of Slovenia and the cultural, trade and scientific centre, is the coordinating city of 
the CIVITAS ELAN project. The city has 275.000 inhabitants, 47.000 are university students. In addi-
tion more than 130.000 commuters travel to the city each day. 
It is situated at a crossing, where West European influence meets with influence of the Central 
Europe, Balkans and Mediterranean. On the intersection point where foreign interests overlap since 
centuries, its influence contributes to geographic and climatic as well as cultural diversity.  
 
Creating almost one third of entire Slovenian trade and having about one quarter of all employed peo-
ple, Ljubljana strongly influences dynamics of entire region and Slovene economy. 
 
High urban density in city center with 27,000 people living in an area of 5 km², very high concentration 
of activities in star shaped city topography, underdeveloped public transportation system and modest 
use of public transport facilities - low level modal split contributes to air pollution, noise, traffic jams, 
congestion problems and decreases the quality of living. 
 

2.2. Ljubljana Public Transport Company (LPP) 
The Ljubljana public transport company is a public company, established by Holding of Ljubljana for 
offering public transportation services in Ljubljana and neighboring regions. The buses cover 21 city 
routes and 35 suburban routes. In Ljubljana public transport they carry about 80 million passengers 
per year with 210 buses on road (urban transport).  
Public transport service is denoted by vast dynamics in transportation and daily as well as seasonal fluctuations 

in the number of passengers. 

LPP is striving to provide as modern, comfortable, safe and reliable transportation as possible to the 
citizens of Ljubljana as well as those living in suburban municipalities who come to work or school to 
Ljubljana on a daily basis. By purchasing new, modern, air-conditioned and environmentally friendly 
buses, providing regular training for drivers, timetable optimisation and many other projects and 
measures, they are already able to provide quality public transportation service; by implementing long-
term goals, they would like to achieve that public transport in Ljubljana and the surrounding areas 
becomes even more reliable and comfortable and thus the best choice for travelling around the city.  
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Figure 1: Ljubljana Public Transport operated by Javno podjetje Ljubljanski potniški promet d.d. (LPP) 

 
One of the measures that can help achieving the goals written above is also implementation of real 
time bus arrival information. 
 

LPP is together with Telargo and COL partner in measure 8.4. - Real Time information for staff and 
passengers. 
 

2.3. Public Transit Management and real time information before 
Civitas Elan 

Ljubljana Public Transit Company LPP wanted to modernize their fleet operations to ensure higher 
quality of service including all involved parts from planners, supervisors, analysts and passengers, 
thus they have published public tender in 2004 and have selected Real time public transit 
management solution offered by Telargo, comprising at minimum the following functionalities: 
• Delivers one stop fleet and route monitoring interactive dashboards to efficiently support fleet operators 

in their daily tasks of monitoring and regulating traffic under constantly changing traffic conditions: route 
performance monitoring in real time, current bus position on respective route, bus intervals, planned 
schedule comparison (ahead of schedule, delayed), detailed route / vehicle / stop information, driver 
history overview (graphical format and on digital maps) 
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Figure 2: Public Transit Center route overview – real time data 

 

 

 

Figure 3: Routes (lines) with buses and bus stops presented on line diagram (real time information on 
vehicle’s position) 
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Figure 4: Map overview – vehicles, routes, stops 

 

 

 

• Incorporates powerful solution enabling flexible event management (set up event parameters, trigger 
alarms) and thus informs dispatcher of any alarming situation; it provides event overview in real time 
and event history overview 

• Equips drivers with tool to be promptly informed about their performance, enable safe communication 
with back office and quick reaction in unpredictable circumstances 

• Effortlessly integrates with existing systems (e.g. scheduling and planning systems, etc.) and 
provide the access to vehicle and bus stop real time data 

• Reduces the costs related to its bus fleet with a comprehensive set of data mining and analysis 
tools based on actual data enabling advanced traffic system planning, scenario building and 
flagging operational deficiencies 

• Increases Security for bus drivers and Passenger: make sure that dispatcher or fleet operator can 
always call any bus driver and ensure good voice communication or messaging, as well as identify 
where all buses is located 

• Provides real time bus arrival information to passengers over various media: web, wap and SMS  
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Figure 5: Bus arrival information accessible on dedicated web site 

 

 

Figure 6: Passenger send SMS to inquiry about next bus arrivals 

 
 

On Board Equipment 
In order to provide the above features Telargo has equipped buses of Ljubljana Public Transport 
(LPP) with Telargo On board equipment: 

1. AVL device (Telargo Mobile Unit) which combines the functionalities of GPS positioning, data 
acquisition and transmission over GSM/GPRS and telemetry with a variety of further expan-
sion and integration options; certified according to international standards and is fully compati-
ble to be mounted into buses.  

2. GPS/GSM combined antenna 
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3. Handset and RFID card – driver interface that enables driver login/logout, input of applicable 
run/route information (this is very important for bus arrival system; accuracy of predictions) 
voice and messaging communication with dispatchers (back-office), status selection, etc. 

 

 

Figure 7: Telargo On Board equipment 

 
The goal of the project is to upgrade the existing system, develop communication protocol and imple-
ment real time bus arrival information also at bus stops on electronic displays so that bus stops in 
Ljubljana would look something like presented on the below mock-ups. 
 
Company Telargo was contacted by Project Astute (Advancing Sustainable Transport in Urban Areas 
to promote Energy Efficiency; http://www.astute-eu.org/) and was invited to present current bus arrival 
solutions offered to LPP passengers (accordingly video was prepared). Implementing Real time 
electronic displays on bus stops in Ljubljana as part of Civitas Elan project was mentioned. 
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Figure 8: Current bus arrival solutions offered to LPP passengers presented in video created within EU 
Astute project 

 

 

 

2.4. Bus arrival information for passengers on bus stops before 
Civitas Elan 

Passengers waiting on bus stops have the access to the following bus arrival information: 

- list of routes (lines – route number and direction) that run through the bus stop 
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- scheduled bus arrival intervals for each route, day of the week (work day, weekend, holiday, 
etc.) and particular time period (00:00, 05:00, 05:00 – 07:00, etc.) 

- more frequent bus stops have information how to use LPP bus info service (text messaging) 
 

 

Figure 9: Bus arrival information available at bus stop before Civitas Elan 
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3. DESCRIPTION OF THE SYSTEM 

3.1. Real time bus arrival system – overview  

 

Although Automatic Vehicle Location (AVL) systems are initially deployed to increase the efficiency of 
transit operations, data from AVL can also be used for real time information and thus also present the 
basis for real time bus arrival system. 
 
Important feature of Mobile Unit (in particular in relation to Real Time Bus Arrival Information System) 
is accurate and reliable bus positioning.  Telargo Mobile Unit constantly determines vehicle’s position 
using GPS receiver and performing dead reckoning based on gyroscope. A data compression algo-
rithm is implemented to compress location data and provides for exact trip recording.  
 
 

 
 

Figure 10: Real Time Bus Arrival System as adopted for implementation at bus stops 

 
All data gathered by Mobile Unit (related to vehicle, route/ travelled lines, driver) are transferred to 
Control Center which is an application server from a map server, a communication server and data-
bases. It provides secure and easy access to fleet data through the internet.  
For users to access public transit management data in real time as well as review historical informa-
tion, web based application was developed – Public Transit Center. It presents an essential tool for 
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fast and effective management of public transit fleets and for providing additional services to your pas-
sengers.  
 
Telargo Mobile unit sends gathered data to Bus server where the statistics and ETA is calculated. 
Telargo bus arrival time system - prediction tool executes ETA calculation and predictions including 
various prediction accuracy analysis and ETA performance standard analysis. The accuracy of our 
prediction tool was tested on existing clients and proves high accuracy of predictions.  
 
 
Implementation of direct communication technology  
Additionally, it is very important for public transit operator that passengers can rely on real time infor-
mation displayed on the bus stops such as bus arrival and departure to/from the station. This can be 
very challenging task particularly in very busy environments. To overcome the problem Telargo has 
developed a solution of a smart station which uses ZigBee to communicate with the buses.  
The main benefits of the proposed solution is that the departure events are cleared as soon as bus 
leaves the bus stop or station, it provides for quick information exchange between the bus stop and 
vehicle and vice versa as well as new information quickly replaces the old one. 
 
Telargo has developed a smart bus solution where the bus also directly communicates with the bus 
stop. Using dedicated short range transceiver installed on the bus, with the same type of transceiver 
deployed at bus stops, it is possible to pinpoint the moment vehicle approaches the bus stop (distance 
of triggering is flexible; up to 100 meters). When a bus enters the range of such a transceiver, the 
transceivers talk to each other via a ZigBee wireless connection. The transceiver on the bus provides 
the unique ID number associated with that specific vehicle, as well as its route number, to the trans-
ceiver at the bus stop. The data is interpreted by the Telargo system, after which the LED display in-
forms passengers waiting at the bus stop that the vehicle has arrived at the station and that the vehicle 
has departed. This is the unique example of ZigBee communication with the bus stop.  
 
 



 

 

 

 

15 

 

Figure 11: Dedicated short range communication 

 

3.2. Bus arrival predictions 
The position of the vehicle is acquired by the Telargo Mobile Unit (TMU) every second. From the GPS 
and gyroscope position as well as odometer of the bus the advanced algorithm in the Telargo mobile 
unit performs dead reckoning and on route matching. This way the position of the bus is matched on 
route every second with the precision of 5 meters.  
 
This on route data is send to the server every 30 seconds. Besides this data also arrival and departure 
times form stops, door opening times and route durations are transmitted to the server. Based on this 
data the statistics are bulk and ETA is calculated on the server. The data is send over primary com-
munication channel (default GPRS). However if the communication channel is temporary not available 
(mobile network problems, malfunctions, poor GSM signal, etc…) then the position is sent over backup 
channel (SMS messages or other, where applicable). In case the position is sent over backup channel, 
the data exchange between TMU on the Bus and the Bus Center can take up additional time. 
Bus Server and Statistics is run as a background service and communicate with the external user 
interfaces including information for passengers, route monitoring and third party interfaces. 
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3.3. ETA Calculation 
Arrival time is recalculated every 30 seconds for all new data and current traffic situation. For calculat-
ing the arrival the statistics tables are used. Arrivals are calculated for all buses currently on route and 
for scheduled busses in advance. 
 

3.4. Prediction transmission to the electronic displays  
Estimated time of arrivals predictions information is transferred to Electronic displays on bus stops via 
Ethernet network. All the predictions can be available for distribution to other servers or any other 
storage facilities. The announcements “arrived”, “departed” are communicated over dedicated short 
range communication.  
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4. PLANNING  
 
The activities in the planning phase were mainly two-fold; the activities related to the AVL system, 
predictions and system integration and on the other hand the activities dedicated to the preparation 
and execution of public tender procedure. Thus the planning phase included the following activities 
and tasks: 

• review of present AVL system with backup system utilized by LPP (in particular the server 
components and bus center) in order to provide for real time passenger information data 
transfer and integration with electronic display has been conducted 

• the AVL (Automatic Vehicle Location) and fleet management system currently utilized by 
LPP was enhanced, in particular bus centre and ETA (estimated time of arrival) prediction 
calculations program was upgraded to provide for accurate and reliable real time arrival 
predictions 

• communication protocol for system integration between bus centre and bus stop was de-
signed as well as the protocol of direct communication between PT fleet and bus stop 

• study to define electronic display connection, communication protocols and direct com-
munication equipment configuration has been prepared  

• implementation of test electronic display at bus stop Konzorcij and study of the results 

 

 

Figure 12: Part of the planning phase was also implementation of test electronic display at bus stop 
Konzorcij; however the test display didn’t already include dedicated short range communication tech-

nology 

 

 
Activities related to preparation and execution of public tender procedure: 

• expert commission was establish to carry out public procurement procedure from the 
technical perspective as well as oversee the correctness of procedure and compliance 
with legislation 
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• members of commission were Civitas Elan partners (Telargo, LPP, COL), Public procure-
ment office (COL) as well as other experts from LPT and Javni holding 

• the commission had regular (almost weekly) meetings to review and amend technical 
specifications, ensure that all aspects are covered and included specifications are enough 
detailed, also we had to assure that specifications are not discriminatory and they can be 
met by various vendors, criteria to approve the tender was defined  (emphasis were 
placed on vendor experience – signed references) 

• finally type of electronic displays was determined, in particular per deputy mayor opinion 
(single face 6-line and single face 2-line displays were confirmed) 

• in order to estimate procurement costs, several proposals/quotations were obtained from 
domestic and foreign companies interested in this tender; based on received information 
estimated cost breakdown structure was prepared (equipment components price, installa-
tion costs per each foreseen bus stop with regard to already established infrastructure – 
electricity, optics) 

• from the legal perspective the contract (framework agreement) was prepared, reviewed, 
amended (in particular regarding the scope of agreement, definition of warranty/after war-
ranty maintenance service, project delivery time plan, etc.) 

• as part of tender documentation the protocol specification document was prepared “com-
munication with control center for public transit management” public procurement tender 
was published on “enarocanje” portal as well as on OJEU portal on 29.12.2009; potential 
bidders were invited to submit they proposals till 15th of February  

• in the mean time some additional questions, requests for clarification were received and 
the commission has prepared adequate responses  

• 3 proposals were received; all the proposals were thoroughly analyzed and evaluated 
against the requested requirements and minimum technical specifications.  

• The result of analysis and evaluation was the report and final award decision of most fa-
vorable bidder signed by mayor  

 

Once the vendor of electronic displays was selected the necessary activities related to construction, 
electrical and installation took place. Namely, COL in cooperation with LPP and JP LPT defined the 
final micro-locations of electronic displays on  bus stops; thus several site visits were performed. Also 
COL in cooperation with JP LPT provided for electrical and optical network as well as provided the 
connectivity to respective network till Ethernet level. 
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Figure 13: The final version of tendering documentation – first page 
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Figure 14: Tender documentation 
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Figure 15: Public procurement of electronic displays published on Slovenian web site e-naročanje 
dedicated to publishing public procurement notifications 
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Figure 16: Procurement notice published in OJEU 

 

 

 
 

Figure 17: An example of electronic display from the received proposal 
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5. REALIZATION 
 
With the help of Civitas Elan project, Ljubljana is finally placed on the map of European cities which 
offer the passengers and citizens real time information on bus arrivals via electronic displays at bus 
stops.   
 
 
In mid-July 2010, the 24 bus stops were equipped with electronic displays; 14 six-line displays and 10 
two-line displays.  

 

 

 
Nr.  Ime postaje  Display type  

1 Bavarski dvor - Kozolec 6-line 
2 Bavarski dvor - Kora bar 6-line 
3 Konzorcij 6-line 
4 Razstavišče 6-line 
5 Razstavišče 6-line 
6 Drama 6-line 
7 Hotel Lev 6-line 
8 Tržnica Moste - v mesto 6-line 
9 Kino Šiška 6-line 

10 Kino Šiška - smer Vižmarje 6-line 
11 Gornji trg - center 6-line 

12 
Križanke (Zoisova) - smer 
Rudnik 6-line 

13 Tivoli 6-line 
14 Tivoli 6-line 
15 Kolodvor - smer Zaloška 2-line 
16 Klinični center - smer center 2-line 
17 Astra v center 2-line 
18 Astra iz centra 2-line 
19 Stadion 2-line 
20 Stadion 2-line 
21 Žale - smer mesto 2-line 
22 Poljanska-smer mesto 2-line 
23 Strelišče - smer mesto 2-line 
24 Aškerčeva - smer mesto 2-line 

Table 1: Bus stops equipped with electronic displays offering passengers dynamic real time 
information on bus arrival 

 
 



 

 

 

 

24 

 

Figure 18: 6-line electronic display at bus stop Razstavišče 
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Figure 19: Electronic display at bus stop Konzorcij 

 

 

 

 

Figure 20: Electronic bus stop display at bus stop Bavarski dvor, one of the most frequent bus stops 

 

 

Figure 21: The objective of the project is also to implement direct communication technology for higher 
information accuracy – the system announces “prihod” (eng. arrived) when bus is at the bus stop 

 
 
 
The main factors for decision which bus stops should be equipped first was the location along the 
Civitas Elan corridor, bus stops with highest flow and number of passengers, the criterion was also 
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current infrastructure available at the bus stop (electricity and Ethernet network) in order to minimize 
the costs of construction and electrical works.  
 
 
 
 
The scope and content of the dynamic real time information 
The purpose of information displays for passengers waiting at bus stop is to provide accurate informa-
tion on bus arrivals for each line that runs through the bus stop in real time and other dynamic informa-
tion such as notification of detours, changed line and similar.  
 
The following information is presented on electronic display:  

- route number 
- direction 
- predicted arrival time (minutes or “arrival”/ “prihod” “departure” / “odhod”) 
- other passenger information (detour announcements) 
- in case of a communication error, LED displays applicable message  
 

 
 

Display supports different modes of presentation: stationary and scrolling (speed is configurable).  
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Figure 22: 2-line electronic display; the material of display housing is rustless metal;  the color of 
housing needs to complies with current bus stops color 

 

 
With the implementation of electronic displays also new feature was presented at Public Transit Cen-
ter which is utilized by traffic controllers and dispatchers. Namely, the bus stops presented on Line 
Track (line diagram where routes with buses that ply that particular route are displayed in real time) 
that are equipped with electronic displays are marked blue in order to be distinguished from the rest of 
bus stops and thus quickly percieved by dispatchers. 

 

 

 

 

Figure 23: Routes with respective bus stops; bus stops equipped with electronic displays are marked 
blue 

 

 

 

 
Short cut to selected bus stop where dispatcher receives real time information; added is also 
information on content displayed on LEDs 
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Figure 24: Overview of bus stops Bavarski dvor and Kolodvor ; added is LED content view   
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6. OBSERVATION AND EVALUATION 
 
Bus arrival predictions realiability and accuracy was executed already at bus stop Konzorcij when the 
test electronic display was implemented, as well as the control of predicted bus arrival information 
displayed on LEDs and testing the reliability was performed: 

- utilizing Bus Stat Analyst SW tool 
- control of displayed information on the field 

 
 
 
Bus arrival prediction reliability and accuracy was evaluated and tested. For this purpose Bus Stat 
Analyst SW tool developed by Telargo was utilized, as well as practical control of prediction accuracy 
was executed by Telargo. To calculate (test) bus arrival accuracy the following was taken into account: 

- selected bus stop on which predictions will be calculated/tested 
- compare predictions at some various distances from selected station with actual arrival to that 

station 
Prediction error increased as the square root of the distance between the bus position and the station.  
Thus there were two regimes: 

- bus near selected station: large relative error in predicted arrival time, 
- bus far from selected station: relative error smaller. 

Using Bus Stat Analyst we have compared predictions at various distances from this stop. Some of 
short and long range predictions accuracy can be seen in following graphs.  
 
a) Long Range predictions: 
The larger the distance between the bus and the station is, the larger is the error of the predicted ETA 
to that station. This error is due to the large number of random sources (waiting at traffic lights, fluctua-
tion of the number of passengers entering/exiting bus...) that are smoothed out in the statistics on 
which the predictions are based. Thus the width of ETA error grows as square root of the number of 
sources, which is roughly proportional to the distance or the number of stations in-between the bus 
and selected station for which we test ETA. Therefore the relative error which is absolute error in ETA 
divided by the ETA decreases as the distance between the bus and the station increases. 
 
b) Short range predictions: 
We performed short range test. These tests are important, since for the station LED displays the short 
range accuracy is vital.  
 
On of the reasons for prediction error (data delay) is also the following: data/predictions from BusStats 
are updated every 30 seconds; however data can be delayed for at least ~5-20s due to time needed 
for data transmission between: bus (AVL unit- Mobile Unit) – Bus Server – Bus Stat – Bus Server – 
LED display on bus stop.  
 
 
 
1.) analysis of prediction accuracy with regard to vehicle's time distance from the bus stop 
Bavarski dvor 



 

 

 

 

30 

-3,00

-2,00

-1,00

0,00

1,00

2,00

3,00

4,00

0 10 20 30 40

AvgErrorTime

StdErrorTime

 
 
2. ) analysis of prediction accuracy with regard to vehicle’s distance (km) from the bus stop Tržnica 
Moste 
 

N km from station AvgErrorTime AvgErrorTime 

2321 0 -0,22 0,80 

2271 1 -0,42 1,23 

1680 2 -0,30 1,43 

1420 3 -0,27 1,70 

707 4 -0,27 2,15 

423 5 -0,15 2,09 

322 6 -0,30 2,27 

329 7 -0,32 2,52 
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6.1. Control of displayed information on the field 
 
The control of displayed information was performed by LPP’s controller and Telargo.  
The controls included the following observations: 
 
1.) correct bus stop ID 
Once the electronic displays were implemented, it had to be checked that all displays show informa-
tion for correct bus stop. It was noticed that in some cases the bus stop ID codes where incorrect (in 
case where the bus name is the same in both directions). 
 
Nr. ID code Bus stop # Bus stop name Comment 

1 1977 59 Bavarski dvor - Kozolec  
2 1976 58 Bavarski dvor - Kora bar  
3 1944 26 Konzorcij  
4 2090 172 Razstavišče  
5 2089 173 Razstavišče  

6 1947 29 Drama 
ID code needs to be corrected; com-
munication module data adjusted  

7 1943 25 Hotel Lev  

8 1989 71 Tržnica Moste - v mesto 
ID code needs to be corrected; com-
munication module data adjusted 

9 1936 18 Kino Šiška  
10 1937 19 Kino Šiška - smer Vižmarje  

11 2014 96 Gornji trg - center 
ID code needs to be corrected; com-
munication module data adjusted 

12 2013 95 Križanke (Zoisova) - smer Rudnik 
ID code needs to be corrected; com-
munication module data adjusted 

13 1940 22 Tivoli  
14 1941 23 Tivoli  

15 1975 57 Kolodvor - smer Zaloška 
ID code needs to be corrected; com-
munication module data adjusted 

16 1985 67 Klinični center - smer center  
17 2087 170 Astra v center  
18 2088 171 Astra iz centra  
19 2085 168 Stadion  
20 2086 169 Stadion  

21 1966 48 Žale - smer mesto 
ID code needs to be corrected; com-
munication module data adjusted 

22 1983 65 Poljanska-smer mesto  
23 2018 100 Strelišče - smer mesto  

24 1949 31 Aškerčeva - smer mesto 
ID code needs to be corrected; com-
munication module data adjusted 

 

Table 2: Example of bus stop ID code control 

 
2.) arrival information  
Arrival information displayed per minute was also controlled; the example of such control is presented 
below: 
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 route 2 route 9 route 11 route 20 route 25 

time 

announcement (min; Arrival, departure) 
  
      

16:44 3 5 6 5 NN 

16:45 2 3 6 4 NN 

16:46 2 3 5 3 NN 

16:47 1/ prihod 3 4 3 14 

16:48 odhod prihod 3 2 13 

16:49 12 NN 2 prihod/odhod 14 

16:50 12 NN 1                 10 NN 12 

16:51 11 NN prihod            9 NN 12 

16:52 10 NN 7 6 11 

16:53 9 6 7 6 10 

16:54 8 6/5 6/5 5 9 

16:55 8/6 5/4 5 4 9/7 

16:56 6 4/3 4/3 3 7/6 

16:57 6/5 3/2 3 2 6 

16:58 4 2/1 2/1 1 5 

16:59 3 1 prihod/odhod prihod/odhod 3 

17:00 2 prihod 17 NN 2 

17:01 2 odhod 16 NN 2 

17:02 1 NN 15 NN 1 / prihod  

17:03 1 NN 14 7 NN 

17:04 prihod NN 13 6 NN 

17:05 11 NN 12 5 NN 

17:06 10/9 8/7 11 4/3 NN 

17:07 9/7 6 10 2 NN 

17:08 7 5 8 1 NN 

17:09 7/3 5/3 8/6 prihod  NN 

17:10 3 3 6 NN NN 

17:11 3 3/2 6 NN 16 

17:12 3 2/1 5                 18 NN 15 

17:13 3/2 1 4                 17 7  14 

17:14 2 prihod 3                 16 6 13 

17:15 2/1 NN 2                 15 5 12 

17:16 1 NN 1                 13 4 11 

17:17 prihod/odhod NN 
prihod/odhod 
13 3 10 

17:18 13 NN 12 2 9 

17:19 12 NN 11 1 8 

17:20 11 6 10 prihod  6 

17:21 9 5 8 NN 5 

17:22 9/8 4/3 7 7 4 

17:23 8/7 3 6 6 3 

17:24 6 3/2 5 5 2 

17:25 6/5 2          6 4 4 1 

17:26 5 1          4 3 4/3 prihod/odhod 

17:27 4/3 prihod/odhod    3 2 2/1 NN 

17:28 3 2 1 prihod  NN 
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17:29 2 1 prihod          14        odhod  NN 

17:30 1 prihod/odhod    14/13 NN NN 

17:31 prihod NN 13 NN NN 

17:32 13 7 12 7 NN 

17:33 12/11 6/5 11/10 6 NN 

17:34 11/10 5 10 5 NN 

17:35 10 5/3 9 4 NN 
17:36 9 3/2 7 3 NN 
17:37 9/8 2/1 7 2 NN 
17:38 7 1/ prihod/odhod 6 2 NN 
17:39 6 NN 5 prihod  NN 
17:40 5 NN 4                 17 NN NN 
17:41 4 NN 3 NN NN 
17:42 3/2 NN 2 NN 16/15 
17:43 2/1 NN 1 7/6 14 
17:44 1 7 prihod/odhod 6 13 
17:45 prihod/odhod  6 12 5 12 

 
 
 

 
 

Figure 25: Example of bus arrival information accuracy control; Bus 1 arrived on the bus stop – is such 
information also presented on electronic display? 

 

 

Based on the control the following observations were made: 

1.) bus stop ID code 
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Each bus stop has dedicated ID code which is used to define which predictions needs to be transfered 
to applicable electronic display  

 

Action executed: code was checked per each bus stop  

 

2.) dedicated short range communication modules have to be activated 

Since entered bus stop ID codes were not correct for some bus stops, also dedicated short range 
communication modules were not activated for the correct bus stops 

 

Action executed: dedicated short range communication modules have been activated for applicable 
bus stops 

 

3.) departure announcement 

In some cases the departure announcements are triggered too late. 

 

Action executed: the applicable triggering distance of departure event needs to be defined on case by 
case basis and not the same for all bus stops. 

 

4.) package »timeout« 

It has been established that timeout between packages is too long, which affects the accuracy of 
predictions.  
 
Action executed:  
The application was modified in order to shorten the timeout between packages sent over dedicated 
short range modules, which improved the response of sent/received packages and accuracy 
respectively.  
 
5.) trip order entry  
The correct trip order needs to be entered by driver in order the correct and accurate prediction is 
generated.  
 
Action executed: in case incorrect trip order is entered (or if it is even missing), the Public Transit 
Center informs the dispatcher and then dispatcher asks driver to enter the (valid) trip order code. 
 
6.) equipment  
The equipment (electronic display, short range module) needs to be working properly in order to 
display accurate predictions. 
 
 
Action performed: if the equipment is not operating properly, it is replaced.  
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7. DISSEMINATION 
Dissemination activities related to test electronic display were already presented in previous 
Deliverable. 
 
Implementation of 24 dynamic passenger information displays in Ljubljana was positively accepted 
and welcomed by passengers and citizens (as reported in various articles, news, etc. in media; feed-
back received on designated email address by public transit operator; small survey conducted by na-
tional radio, etc.). There were some remarks on the micro-locations of 6-line displays (e.g. at bus stop 
Bavarski dvor) and the improvements that need to be made with announcements (in particular short – 
distance). 
 

The measure was presented in various media also prior to implementation, since media reported on 
procurement of electronic displays: 
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Figure 26: Article in Slovenian daily newspaper Dnevnik, 24.4.2010: Odštevanje minut do prihoda 
avtobusa 

 
 
 
Once the implementation was executed the material (report/ article with some photographic material) 
was prepared; the content was also published on Civitas Elan Ljubljana web site:  
http://www.civitasljubljana.si/novice/ljubljanska-avtobusna-postajalisca-z-novimi-
prikazovalniki-ki-napovedujejo-prihod-avtobusov 
as well as some media used the material for their articles. 
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Figure 27: Report on the implementation for PR purposes 
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Figure 28: Example of Measure Implementation announced in media: one of most visited news web 
portal in Slovenia www.24ur.com, 15.7.2010 

 
 
The implementation of electronic displays in Ljubljana draw attention also from other cities and organi-
zations, thus cooperation activities with other international projects and programmes took place: 

o TELARGO was in contact with Regional Environmental Center for Central and Eastern 
Europe in Hungary which is collecting case studies about local initiatives of public authorities 
where energy-efficiency was improved through information technology and where interested 
in the project of the Municipality / Public Transport Company of Ljubljana, in which they mod-
ernised the public transport service using the IT solutions of Telargo. Telargo prepared infor-
mation on implemented solutions for Ljubljana public transport with emphasis on implementa-
tion of electronic displays.  

o TELARGO was contacted by Mrs. Brotto, member of ACTT Treviso project team. City of 
Treviso – ACTT Treviso participates in project CIVITAS CATALIST and wants to improve the 
level of citizens services creating an information system with digital panels placed in the bus-
stops and showing real time bus travel situations. ACTT Treviso will come to Ljubljana to 
study visit  
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o The measure and its results will be presented by Geographical Institute as good practice ex-
amples within CATCH_MR project (Cooperative approaches to transport challenges in met-
ropolitan regions).  

o The measure will be also presented as good practice example within Citynetwork project (EU 
project which includes partners from Slovenia and Austria) 
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8. NEXT STEPS 
 
Implementation of electronic displays with dynamic passenger information is the first of a kind in 
Ljubljana and is very well accepted among the passengers and citizens of Ljubljana. As well as it also 
draw attention from other cities and Ljubljana case will be presented as best practice  in other EU 
projects. 
 
Thus it is planned to equip additional bus stops with electronic displays also next year 2011 (according 
to executed public procurement the number of bus stops equipped with electronic displays will exceed 
the number plannied within Civitas Elan project). 
 
Next steps involve also: 

- control of predicted bus arrival information displayed on LEDs and testing the reliability and 
accuracy of the shown information  

- further disemination activities; e.g. we are expecting colleagues from ACTT Treviso to visit 
Ljubljana as part of study visit within Civitas Catalist project to view how telematics system can 
improve the level of citizens services creating an information system with digital panels placed 
in the bus-stops and showing real time bus travel situations. 

 

  


