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Abstract. Field workers, such as service men, perform every day many different tasks 
at different locations. Work-orders can be in well-known locations, e.g. weekly 
checks. But most service companies get work orders also as an alert in places where 
service men have not visited frequently or ever. In such cases navigation information 
is needed. The paper presents a web map dispatching pilot solution using MMS 
phones with attention to Enterprise Resource Planning. 

Introduction 

Field workers, such as service men, perform every day many different tasks at 
different locations.  Some of work orders are in well-known locations (e.g. weekly 
checks), but most of service companies get work orders also as an alert in places 
where service men have not visited frequently or ever. In such cases navigation 
information is needed either as paper maps or as in electronic form.   
 
Usually field workers have paper prints from a work order and a paper form to fill job 
information like start and end time of the visit, a list of used repair parts, and so on. 
Mostly, back in the office, he or she fills same information into the Enterprise 
Resource Planning (ERP) [1] system. ERP and CRM (Customer Relationship 
Management) systems are not really capable to process or visualise spatial 
information. However, location information such as an address, which can be geo-
coded, is usually included in an ERP system. 
 
Common requirements for field workforce are independency of time and place, most 
of job time available at customer site, minimization of internal costs per order, know-
how on correct places at right time and good service level. 
 
This research will clarify problems in fieldwork management and implements a 
location based pilot system for solving out the problems in service work. 



Problems in fieldwork management 

ERP (Enterprise Resource Planning) and CRM (Customer Relationship Management) 
systems are not capable to use spatial information. However, ERP system usually 
includes location information as an address, which can be geo-coded, but data is not 
visualized on the map. Some research has introduced that more than 80 % of all 
information includes spatial component [2]. 
 
Basic assumptions for information what service companies have to know when they 
dispatch a repairman to a customer site are: 
-  Where is a customer located? 
-  What kind of know-how is needed at a customer site? 
-  Which components or repair parts are needed? 
 
Usually requirements mentioned above are stored in ERP software. Work designer 
can plan monthly, weekly and some daily operations in advance by checking 
information from ERP system and calculate daily work list for fieldworkers. 
However, in the dynamic world a lot of changes might occur (like a new high priority 
order), and service tasks have to be re-scheduled. 
 
As a consequence, more information is needed for daily fieldwork management: 
-  A fieldworker’s location 
-  Acknowledgement about finished tasks 
 
 
Without location based information and guidance, dynamic re-scheduling is very 
difficult to achieve. If a control center gets a new work order, service men are usually 
in the field and dynamic re-scheduling with a new work order including navigation 
information is almost impossible to manage. The control center doesn’ t know where 
“resources”  (service persons) are. Therefore, the control center has to call the 
fieldworkers and to ask if they are available and ready to go to a new non-planned 
place. This kind of investigation might take a lot of time. And: the customer has to 
wait. New unexpected alerts can appear from a location where a fieldworker has 
never visited before. Control center (or customer) can usually provide an address, but 
in many cases this is not enough to navigate to the site. The serviceperson may or may 
not have a paper map available. If no map is available, the ride to customer might take 
a too long time. A map combined with driving instructions would help in navigating 
to the customer’s place. 
 
Fieldworkers might have a laptop with them, but usually most of them only have a 
mobile phone or a PDA (Personal Digital Assistant). PDA is a small handheld device 
providing tools to enhance personal productivity [3]. With a laptop or a PDA and 
mobile phone users can access corporate ERP systems. However, not all fieldworkers 
are able to use this kind of systems. Or costs may be too high if all fieldworkers have 
to be equipped with a laptop/mobile phone combination. Another problem is that new 



tasks are not delivered to a worker automatically. Instead, the fieldworker has to 
connect frequently to the mobile network to check whether new orders have arrived.  
 

A web-based pilot system with maps for  fieldwork instructions 

A web application with maps, a geo-coding tool, online positioning and messaging 
capabilities might help employees’  life in the field and accelerate service level with 
faster arrival to customer site. 
 
With a map-based fieldwork management system (Fig. 1), a control center can locate 
a customer’s exact location first by an address, and if needed, also pinpoint a correct 
place on the map if customer has mentioned special instructions. A control center can 
select suitable scale for a map and also attach other information, such as an arrow for 
the direction of travel, if need be. 

 

Fig. 1. A control center application 

 
Control center application has a feature to send map information to fieldworker so 
that he is capable to navigate customer location. Furthermore, control center can add 
additional data as an attachment into fieldworker. Additional data can be for example 
order number, contact person name, task description etc. User on the field has MMS 
enabled mobile phone as a terminal and he receives new work order as a MMS 
message (Fig. 2). 

 
 

 



 

Fig. 2. A work order as a MMS message. 

 
A user can scroll map in the phone and zoom-in and use it in full screen mode. Maps 
can be saved locally on the phone and online connection into the corporate network is 
not needed. Offline usage is important, because a worker might be in places where 
network coverage is not available. 
 
A task is sent from the control center through a web application as a push. Therefore, 
fieldworker doesn’ t need to check whether new tasks are in a queue or not, but tasks 
are delivered into phone immediately when control center has decided to send a new 
task. 

The application architecture 

 
A typical mobile architecture includes many tiers. As a top of all, is a device itself. 
The device can be for example a cell phone, a PDA (personal digital assistant) or a 
communicator [4]. As a next tier, below device, is usually a presentation engine, 
which formats output for the device. In this level maps are rendered and textual 
information is converted to a usable format. Presentation engine enables usage of 
different mobile terminals so that a map can be sent as a bigger image to a PC than to 
a PDA or a mobile phone. Next level is application services, which includes business 
logic for the application. Application service level uses core services, which are 
common for many different applications. Core services can be for example map 
providing, geo-coding and routing. As a bottom level there is a data storage, which is 
a database or a file based system. 

 
Application server has two different services: mapping service and geo-coding 
service. The Job Dispatcher pilot application uses services from its’  application code. 
Furthermore, the pilot system uses MMS center for sending a map and a job order to a 
mobile terminal. 

 

   



Maps are stored in the database or as files in the file server and graph data for geo-
coding is stored in the file server. Mapping and geo-coding services have a XML 
interface for request and response.  
 
An application flow is as follows: The Job Dispatcher application sends a request to 
the geo-coding service. The service response coordinates as a XML file back to the 
server. The application sends coordinates to map service, which will add a spot to the 
map based on coordinates, and re-centers map. Finally, map service renders a PNG 
image from the map and shows it in a web browser application. A user can zoom and 
pan on the map and before map is sent to a MMS phone, the user fills a job order and 
mobile phone number into text field forms. Finally the map and the image are sent to 
the client terminal through the MMS service center. 

 
The following picture (Fig.3) explains a basic architecture. 

  

Fig. 3. Pilot system architecture. 
 

The web browser client application communicates with the server as http 
requests/responses using XML. The application server has customized application 
logic, which uses interfaces to low level services, like mapping and geo-coding. 
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Geo-coding service 

 
Geo-coding is based on XML request and response. A request example: 

 
<?xml version="1.0" encoding="ISO-8859-1"?> 
<!DOCTYPE GNLOCATOR_REQUEST> 
<GNLOCATOR_REQUEST VERSION=©1.0©> 
  <REQUEST ID=1> 
    <ADDRESS> 
        <STREET>liisankatu</STREET>; 
        <NUM>2</NUM>; 
        <AREA>helsinki</AREA> 
    </ADDRESS> 
  </REQUEST> 
</GNLOCATOR_REQUEST> 
 

The geo-code request has as a parameter a street name, a number and an area (usually 
municipality). The geo-code service parses the request and calculates coordinates for 
the given address. Eventually, the geo-coding service sends a response back to the 
application, which sent a request, an example: 

 
<?xml version="1.0" encoding="ISO-8859-1"?> 
<!DOCTYPE GNLOCATOR_RESPONSE SYSTEM "gnlocator_response.dtd"> 
<GNLOCATOR_RESPONSE VERSION="1.0"> 
  <RESPONSE> 
    <TYPE>exactmatch</TYPE> 
    <MATCHES COUNT="1"> 
      <MATCH I="0"> 
        <TYPE>exactmatch</TYPE> 
        <X>53232</X> 
        <Y>73970</Y> 
        <STREET>liisankatu 2</STREET> 
        <SEGID>2929</SEGID> 
        <AREA>helsinki</AREA> 
      </MATCH> 
    </MATCHES> 
  </RESPONSE> 
</GNLOCATOR_RESPONSE> 
 

Depending on a response type (not found, exact match or multiple matches), the 
response will find from 0 to n matches. The application will parse x and y coordinates 
from XML-file and re-centers a map on given coordinates. 

 



Map service 

 
The map service uses the Open GIS Consortium Web Map Service (WMS) interface. 
Web Map Service defines three different operations: GetCapabilities, GetMap and 
GetFeatureInfo. GetCapabilities describes service-level metadata. GetMap obtains a 
map image and GetFeatureInfo asks for information about features shown on a map 
[5]. The map service in this application takes GetMap parameters as a http GET 
request, an example: 

 
ht t p: / / ser ver . domai n/ map/ WMS?VERSI ON=1. 1. 0&REQUEST=get map
&LAYERS=St r eet , Bui l di ngs, Par ks, Wat er &STYLES=def aul t , def au
l t &BBOX=85500, 3000, 86500, 4500&SRS=EPSG: 2393&    
FORMAT=i mage/ png&WI DTH=400&HEI GHT=600 

 
The service parses parameters and sends a raster image back to the application, which 
can show a map in the web browser. 

MMS application 

The Multimedia Messaging Service (MMS) is an open wireless standard specified by 
the WAP forum (nowadays OMA, Open Mobile Alliance) for 3GPP. MMS is able to 
send and receive a combination of text, sounds, images and video to MMS capable 
terminals [6], [7]. 

 
A Fig. 4 reveals how the application works. First, the originator application sends an 
MMS message to a mobile terminal (a phone). Sent messages are stored on an MMS 
server, which sends to the recipient a notification message as a SMS (Short Message 
Service) using WAP Push. When a user opens a message, his terminal connects to the 
MMS server and retrieves the message automatically.  

 
 



Fig. 4.  Application flow. 

 
 

The originator application in a control center sends a message to the MMSC (MMS 
Center) [8] as a http post. A log example: 

 
<I> Thu Nov 28 10:42:34 EET 2002 
<I> Message received: 
<I> POST / HTTP/1.1 
<I> content-type: application/vnd.wap.mms-message 
<I> connection: keep-alive 
<I> accept: text/html, image/gif, image/jpeg, *; q=.2, */*; q=.2 
<I> host: 127.0.0.1:8189 
<I> content-length: 45280 
<I> user-agent: Java1.4.0 
<I> x-nokia-mmsc-charging: 100 
<I> Message successfully validated 
 
<I> Thu Nov 28 10:42:34 EET 2002 
<I> Sending response: 
<I> HTTP/1.1 204 No Content 
<I> X-NOKIA-MMSC-Message-Id: 00000000000000000000000000000001 
<I> X-NOKIA-MMSC-Version: 1.1 
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Further  work 

 
This pilot system is based on a web application and a mobile client (a MMS phone). 
The pilot system has not direct connections to ERP systems. Instead, a user has to 
copy job order and other needed information from a ERP system into the clipboard 
and paste data into the web application text field, which will be sent to the MMS 
phone. In the future, Job Dispatcher will be integrated more tightly to the ERP system 
so that the same user interface connects both the ERP and the map data. However, this 
feature does not add new functions, it only offers comfortable usability. 

 
Positioning in fieldwork management is important. The user in the field can be 
located by using network positioning. Most GSM service providers in Europe have a 
possibility to offer cell-id based positioning for customers. Therefore, fieldworkers’  
current location can be seen at the control center. This helps the control center to 
decide which resource he should send to a new place. At least in high priority tasks, 
the control center needs to know which resource is nearest to the customer’s location. 

 
When mobile positioning is available, it is possible to automatize route optimization. 
The control center can check where servicemen are located, and the control center can 
therefore calculate a route from the current location to the new customer site. In 
addition, the control center can track routes and save driver’s log automatically into 
the ERP system for example for billing purposes. 

 
The MMS functionality in this pilot is only unidirectional. The control center can 
send tasks to a field worker, but he can’ t give a receipt for finished job. Further 
development will add forms into a mobile phone and a user can fill fields and send 
information back to the ERP system. Confirmation can also be developed by SMS 
messaging. If forms are used, development will be based Java MIDP (Mobile 
Information Device Profile) 

 

Conclusions 

 
With a mobile and GIS enabled fieldwork management system corporate can reduce 
operating costs. From the corporate point of view, a system should offer efficient 
work order handling, routing (navigation) and real-time and simple way to write down 
job information so that multiple storing (paper plus database) can be avoided. 

 
Control center based fieldwork management with location enhancements (maps and 
geo-coding) and push service to a mobile client improves productivity of the field 



service, and speeds repair and billing cycles, moreover it improves customer 
satisfaction and loyalty and responds faster to alarms and emergencies. 

 
Zooming, navigation and showing users own data are functions/features, which 
usually are needed in all mobile map-oriented applications. Additionally, geo-coding 
(a process of converting a street address to a latitude-longitude) and routing (driving 
directions) are helpful functions for a mobile user. 
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