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Abstract—  

This discussion paper presents an initial blueprint and 
viability analysis for implementing a location-based service 
pilot in Guangzhou, China, using a Finnish company named 
Nokia as a specific case example. Although many 
technological, political, and economic issues still remain open, 
our initial findings were supportive of the viability of 
implementing the desired pilot. 
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I.  INTRODUCTION 
Location-based services are increasingly popular 

worldwide. China, with its 1.3 billion inhabitants and rapidly 
growing economy, offers a lucrative market for location-based 
services. Still, relatively few western firms have engage in 
Chinese location-based service markets, a consequence that is 
likely to be caused by western firms’ lack of knowledge on 
how such services could be implemented in China. 

In this paper, we seek to advance the discussion on how a 
western firm could implement location-based services in 
China. More specifically, in this paper, we will focus on Nokia, 
a Finnish network operator company, and discuss how Nokia 
could implement a location-based service pilot in Guangzhou, 
a major Chinese city.  

The paper starts by briefly describing the city of 
Guangzhou and its existing smart traffic infrastructure, and 
subsequently outlines Nokia and its businesses. Next, the paper 
defines the intended location-based service pilot, its 
requirements and how they could be fulfilled, using the 
infrastructure at hand. Then, potential challenges related to the 
implementation are discussed. Finally, in the light of the 
preceding discussion, the paper concludes by providing 
concrete guidelines on how the pilot implementation should be 
conducted. 

II. THE CITY OF GUANGZHOU 
Located about 75 mi north-northwest of Hong Kong, 

Guangzhou is the largest city of the Guangdong province with 
its administrative area covering 12.5 million people. A key 
national transportation hub and trading port, Guangzhou 

together with its neighboring cities, Shenzhen, Dongguan, 
Foshan, Zhongshan, Zhuhai, Jiangmen, and parts of Huizhou 
and Zhaoqing, form Pearl River Delta Mega City, an economic 
zone with a population of 45.5 million. 

In addition to its scale, Guangzhou also houses extensive 
smart city infrastructure, making it especially suitable 
candidate for Nokia’s location-based service pilot 
implementation. 

III. SMART DATA INFRASTRUCTURE IN GUANGZHOU 
In November, 2010, Guangzhou hosted 16th Asian Games, 

the largest international event ever held in Guangzhou, 
attracting 10 million spectators and tourists from 56 countries 
and regions [1,2]. 

One of the major challenges facing the games was 
transportation: the games would add pressure to already bad 
traffic situation of Guangzhou [2]. To overcome this challenge, 
in the spring of 2010, the Communication Commission of 
Guangzhou Municipality and the Chinese Academy of 
Sciences formed a joint project to develop an intelligent 
transportation system (ITS) that would help the city to manage 
its traffic more efficiently and effectively. The project led to 
the design and implementation of an extensive system with 
capabilities for traffic video analyses, bus management, and 
taxi management. The system is able to monitor and manage 
more than 600 bus lines, 8 000 buses, 400 minibuses, and 17 
000 taxis simultaneously [2]. 

A. Data sources 
The smart city infrastructure installed for the 16th Asian 

Games provides access to variety of data that are relevant for 
location-based services, such as real-time traffic information on 
vehicles and pedestrians, timetables, and maps. Real-time 
traffic information is obtained through video analyses and GPS 
chips installed in the majority of buses and taxes. Videos are 
used to monitor and analyze all vehicles passing a certain 
section of a road and to monitor pedestrian activity at a certain 
spot of interest, such as at a bus stop to gauge whether the 
interval of buses is appropriate, for example. Timetables and 
maps are more static, with updates being made not more 
frequently than once a day. 
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B. Ownership of the data 
The data – real-time traffic information, timetables, and 

maps – are owned by the Guangzhou Municipality, and it does 
not allow third parties to freely access the data for both security 
and political reasons. 

C. Accessing the data 
It is, nevertheless, possible to access the data through a 

collaborative relationship with the Guangzhou Municipality or 
with a party with whom the Municipality collaborates and trust, 
such as the Chinese Academy of Sciences. 

In this paper, we focus on accessing the data through 
Chinese Academy of Sciences, an institution that was integral 
in designing and implementing the smart city infrastructure in 
Guangzhou to begin with, and thereby it would not only 
provide the Nokia pilot implementation project with the access 
to the data but also provide guidance on how the whole system 
works and how it could be best leveraged to fulfill the pilot 
requirements. 

IV. NOKIA CORPORATION 
Nokia is a Finnish network operator company that used to 

be world-famous for its mobile phones. The phones were sold 
to Microsoft in November 2013. Nokia’s current business 
consists of three segments: network business Networks 
(previously Nokia Solutions and Networks, or NSN), HERE 
mapping and location services, and Technologies (previously 
Advanced Technologies) [4]. 

Networks serves as Nokia’s primary business at the moment, 
although Nokia has been on a search for new growth 
opportunities to expand beyond the rather stable network 
business. A significant growth option, the second segment, 
HERE, is a location-based service business that builds upon the 
Nokia maps that serve as the underlying platform for variety of 
mapping and location-based services. Nokia expects its HERE 
segment to deliver significant returns in the future, an ambition 
for which the pilot implementation planning discussed in this 
paper is also paving way. The third segment, Technologies, 
consists of Nokia’s patent portfolio and related R&D activities. 

In this paper, the focus is on Nokia’s HERE segment and 
especially on the applicability of the HERE developer platform 
for building location-based services in Guangzhou, China.  

A. Location-based business HERE 
HERE focuses on the development of location intelligence, 

location-based services, and local commerce [4]. An integral 
part of HERE is Nokia maps, a comprehensive global map, that 
acts as the platform for variety of location-based service 
implementations and that Nokia has opened for 3rd party 
developers, too. 

B. Developer platform 
HERE provides a developer platform, or more concretely a 

website, that 3rd party developers can use to build all sorts of 
services on top the Nokia maps. The developer platform 
includes capabilities for running custom code and plugging in 
external data sources. 

Chinese Academy of Sciences analyzed the applicability of 
the developer platform for implementing a Nokia location-
based service in Guangzhou. 

The initial findings were supportive of the assertion that the 
data sources available in Guangzhou city, especially the real-
time traffic data, could be integrated with the developer 
platform. Further, the initial findings indicated that running 
custom code required for the pilot implementation would be 
feasible. These findings provided support for the applicability 
of the developer platform in this case, encouraging further 
investigation and specification of the pilot using the developer 
platform. 

V. LOCATION-BASED SERVICE PILOT 
The overall aim of the pilot is to provide Nokia with a proof 

of concept – to assess technological, political, and economic 
viability of location-based services in China. In this paper, 
however, the focus is mainly on the technological aspects. 
Politics and economic viability will be only briefly touched 
upon. 

The aim of the technological proof of concept is to 
enumerate pilot’s required components parts and illustrate how 
they could be integrated together to form a coherent, functional 
whole fulfilling the set requirements. 

A. Features and use cases 
The functional set of the pilot is purposely kept limited to 

focus on the essential, testing of the core system viability. The 
chosen use case is a classic public transportation routing 
problem: relying only on public transportation and walking, 
what is the optimal route from the user’s current location to the 
desired destination, using real-time information on the 
whereabouts of buses and taxis, with some optimization criteria 
for time and cost. 

This use case ties neatly together the data sensors of 
Guangzhou, the Nokia’s developer platform, and the end-user, 
who uses the location-based service from his or her handset, 
allowing the testing of the interoperability of the components 
and thus the technological viability. 

B. Overall architecture 
A proposal for the overall system architecture showing the 

system components and their interrelationships is illustrated in 
Figure 1. There are 3 layers in the system, i.e., perception 
network layer, center process layer and user service layer. 

The low layer is the perception network, which collects 
real-time traffic information in one city. We designed urban 
transportation specific wireless sensor (WSN-T) network for 
this layer. Two main components of WSN-T are on board unit 
(OBU) and road side unit (RSU). OBU and RSU are installed 
on vehicle and roadside, respectively. They communicate with 
each other using two types of protocols, ZigBee/IEEE802.15.4 
(low speed scene) and WiFi/IEEE 802.11g (high speed scene). 
According the transportation development plan in Guangzhou, 
they will be more than 10,000 buses and more 50,000 taxi that 
are equipped with OBU. More than 10,000 RSU will be 
installed on roadside in the same period. By collecting traffic 
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information using these mobile sensors, we can percept the 
operating status of the whole city’s traffic in details and in real 
time. 

The upper lay is the user service layer, all services are put 
into intelligent traffic cloud using location-based service pilot. 
Using intelligent traffic cloud, complex computing and massive 
data storage can be implemented on cloud site, and the high 
performance can be achieved with low cost. Service consumer 
of intelligent transport cloud include traveler, transport 
manager and control algorithm developer and transport control 
center.  The location-based services provided by the system 
include public transport transfer, predicting bus arrival time, 
calling or booking a taxi, traffic guidance and congestion 
avoidance, et al. 

The middle lay is the core of the system and it is built on 
Nokia HERE platform, which provides a set of programming 
interfaces that enable developers to build Web applications 
with feature rich, interactive HERE Maps at their center. Nokia 
HERE consists of libraries of classes and methods with which 
to implement the functionality of an interactive application. 
The API provided by Nokia HERE includes the following 
components: Maps, Places, Directions, Traffic, and Geocoder, 
all of which will be elaborated next. 

Maps. The Maps API offers a canvas on which to create an 
application with a map at its core. The Maps library, which is a 
part of the API dedicated to maps and mapping, is available 
both for browsers that support HTML5 and for older browsers. 
It takes advantage of the latest technologies to ensure fast map 
rendering and high responsiveness to the user in every capable 
environment. 

Places. The Places library allows developers to enrich Web 
sites by providing a sophisticated search facility for users and a 
customizable means to display the results that include such 
information as place name, address, contact details, location 
map, rating, reviews, as well as related premium content. The 
resources available to developers using the Places library 
include style sheets (CSS) that can be easily attached to a Web 
page. As a developer, you are free to customize the existing 
templates or to use your own. 

Directions. Route planning and navigation are the most 
commonly used applications of location-based services. With 
the Maps API, you can calculate optimal routes that match 
your own calculation criteria, are based on up-to-date map data, 
and take into account real-time traffic information. The API 
offers global coverage of streets and highways, allowing you to 
create routes reflecting customizable modes such as fastest, 
shortest, avoiding toll roads or ferries, etc. There is also support 
for utilizing historical speed patterns as an optimization for 
routes depending on the time of day. 

Traffic. Millions of sensors in major metropolitan areas 
around the world monitor traffic flows, providing smart flow 
data and graphs that are accessible via the Maps API. In 
addition, the API has the capability to produce routes that take 
into account real-time traffic data. Time-based routing can be 
optimized, using historical speed patterns, which allows users 
to save time and fuel. 

Geocoder. Geocoding is the process of obtaining 
geographic coordinates based on input consisting of a text 
address. In addition to the geographic coordinates, the 
Geocoder response contains complete and correctly spelled 
addresses. Note that it may return multiple sets of coordinates 
and addresses corresponding to them. Address input can be a 
qualified, structured address or a free-form single search text 
string with full or partial address information. Geocoder applies 
localized rules to analyze and identify the input and match it to 
map data index in order to provide results that make sense and 
offer value. Optionally, the user's current location or map view 
can be used to provide additional context. Geocoding results 
are ranked by relevance. 

Based on the system, we can carry out simulation, 
modeling and analysis of transportation systems. Besides the 
schedule and monitor functions in daily operation, there are 
many advanced demands in intelligent transportation systems. 
Those demands include evaluating evacuation plan before 
actual operation, preparing emergency plans for possible 
incidents, and so on. To address those demands, many 
experiments need to be carried out, which are very costly and 
sometimes even impossible in real public transport system. 
Artificial transports system (ATS) can “grow” live traffic 
processes in a bottom-up fashion and provide alternative 
versions of actual traffic activities, thus offer us a platform or a 
“living traffic lab” for public transport analysis and evaluation. 
Based on ATS, we can carry out computational experiments of 
traffic signal priority plan and vehicle schedule plan. 
Furthermore, by integrating environmental factors, such as 
economic development, adverse weather, and so on, these 
experiments are designed and implemented from holism 
perspective, so reasonable results can be guaranteed. This is 
also the basic idea of parallel transport system (PTS), which is 
one hot topic for intelligent transport system R&D throughout 
the world. 
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VI. POTENTIAL IMPLEMENATION CHALLENGES 
To advance the discussion on how western firms could 

implemented location-based services in China, it might be 
worthwhile to highlight some of the specific issues that we 
think might arise if Nokia was to implement the pilot. 

A. Technological issues 
First of all, there are likely to be technical issues related to 

the use of the developer platform. Many of the technical issues, 
however, are likely to be surmountable. In general, the 
developer platform seems to be supportive of the capabilities 
needed to build the pilot. 

1) Integration 
Integrating the Guangzhou’s traffic data to the developer 

platform seems to be attainable, but it might still cause 
problems that were not foreseeable after the initial round of 
analyses. Integration issues, therefore, should be investigated 
thoroughly before fully committing to building the pilot. 

One issue about integration is that there is no standard for 
traffic data format. First the store format may be different, for 
example, excel, txt, xml and many other format are utilized 
store these data. Second the meaning of the data. For example, 
occupancy, which is one basic parameter in traffic applications, 
can be expressed by time occupancy or time occupancy.  

 
Fig. 1. A proposal for the overall system architecture of the location-based service 
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2) Custom code 
There might also be problems with the implementation of 

the custom code that embodies the business logic of the pilot. 
One issue about custom code is code security.  The platform 
provides open access to all the users. If one uploads some 
potentially malicious code on to the server, it may cause 
serious consequence. 

3) Servers and service delivery 
Physical location of the servers is likely to be of prime 

importance. Initial analyses indicated that the servers should be 
located within the borders of China and preferable within the 
city or municipality controlling the data.  

Without appropriate physical location of the servers, the 
service delivery is likely to be compromised. Therefore, in this 
case, the preferred location of the servers would be in the 
Guangzhou Municipality.  

One issue about servers is how to access the internal data of 
the Guangzhou Municipality. For security reason, Guangzhou 
Municipality has its own intranet, which is physically isolated 
from the internet. If the servers are also installed in the intranet, 
it will be difficult for one traveler to access the service. If the 
servers are installed on internet, it will be difficulty for the 
servers to access traffic information in real-time. 

Consequently, more specific investigation of how the 
service should be delivered to the end-customer should be 
undertaken to understand better its technical requirements. 

B. Political issues 
Although technical issues were the focus of this paper, we 

will briefly touch upon political issues, too, to highlight some 
of areas that might be sources of significant challenges.  

1) Data ownership issues 
First of all, data ownership issues are likely to pose 

challenges to the implementation. The owner of the data should 
first be identified and then the data acquisition terms – i.e., 
license terms - should be negotiated. These issues might in 
some cases be difficult to overcome. 

In this specific case, however, the data was owned by the 
Guangzhou Municipality and it could be accessed through a 
closely related party, Chinese Academy of Sciences.  

In the first stage, the data will used only for public service, 
i.e. non-profit purpose. The data issue is not one problem in 
this stage, as these applications are welcomed by Guangzhou 
Municipality. In the future, more applications for commercial 
purposes are also planned to be developed. How to resolve the 
data issue for these applications need to be discussed later. 

In other cases, a careful investigation of data ownership 
issues and data acquisition terms should be undertaken before 
committing fully to implementation. 

2) IPR issues 
IPR issues are likely to cause significant challenges.  

Especially, it is important to divide the intellectual property 
rights among the stakeholders in such way that they enable the 
western firms to engage in sustainable, profitable businesses in 

China. A careful analysis of this issue is recommended, 
because it is one that might compromise the financial viability 
of the location-based service implementation if no appropriate 
IPR policies are set. 

3) Security issues 
Data security issues are likely to be something that needs to 

be thoroughly analyzed before the full viability of the pilot can 
be established. 

Currently, security issues can be resolved easily as there are 
many mature products, including both software and hardware. 
However, as the system scale expands continuously, new 
challenged will emerge in the future.  

C. Economic issues 
Similarly, we will briefly highlight some economic issues, 

too, to set the stage for more elaborate discussion in the future. 

1) Economic rationale 
Economic rationale of the location-based service should be 

established before proceeding to the implementations. 

As stated before, all these services will be provided to the 
public freely to attract enough users for the systems. Once the 
user group has been established, new business models or 
earning models of the internet era can be utilized, such as 
personalized service, VIP services for special groups, 
advertisement in free services, and so on. 

A clear path to capitalizing on the location-based service 
should be considered, enduring that the implementation would 
add economic value. Careful analysis of the intended business 
model is recommended, accounting for the unique 
characteristics of the Chinese markets. 

2) Market behavior 
Since Chinese markets are likely to be different from those 

of traditional, western markets, a careful market analysis of 
Chinese markets should be executed at the outset to increase 
understanding on the typical features and behaviors as well as 
their relations to the economic rationale of the service 
implementation.  

China has a very long history and culture. Understanding 
and be familiar with Chinese custom is the first step to success 
in the market. At same time, China is getting more and more 
open and more big cities have been developed into 
international metropolises. Many challenges and problems that 
are encountered by western markets in their development are 
also emerged in China, and therefore the success and failure 
experiences of western market can help to conquer some of the 
problems in China. Cooperation in market can also strengthen 
the relations between China and western. Some the business 
activities are expected to be supported by the cooperative 
agreements between China and western, such China EU 
cooperation framework. 

VII. PILOT IMPLEMENTATION GUIDELINES 
Basing our recommendations on the intial analyses and on 

the discussions in the previous chapters, we will provide some 
guidelines on how the pilot should be implemented.  
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These guidelines are meant to merely serve as a starting 
poitn for a more elaborate discussion on the issues, and 
therefore a more thorough investigation of these issues is 
warranted before proceeding to the implementation. 

A. Servers 
The servers should be located within the Chinese borders 

and specifically in Guangzhou Municipality. 

B. System integration 
The system should be built on the Nokia HERE developer 

platform that enables the use of Guangzhou smart traffic data 
and running of the custom code required to implement the 
intended business logic. 

C. System Testing 
A pilot should be first implemented to fully test the all 

aspects the viability before engaging with a full-on service 
implementation. 

D. System management 
It is important to pay significant attention to the aspects of 

system management. Especially, a test environment should be 
set up that supports international collaboration and rapid 
prototyping and testing. 

VIII. CONCLUSIONS 
This paper is meant to advance the discussion on how 

western firms could implement location-based service in 

China. The paper looked into the case of Nokia and analyzed 
some of the issues related to the implementation of a location-
based service pilot in Guangzhou, China. Based on the intial 
analyses, implementing a location-based service in Guangzhou 
seems attainable and might even prove to be financially viable. 
However, many technological, political, and economic issues 
still remain open and therefore more research on the topic is 
prompted. 

Nevertheless, we wish that these initial findings and 
recommendations highlighted in this paper will promote 
further, fruitful discussion helping Nokia and more generally 
other western firms to implement location-based services in 
China and consequently set up related sustainable, profitable 
businesses. 
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