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Abstract 
The capture and description of the numerous 

‘places’ found in urban environments could enable the 
deployment of seamless mobile and location-aware 
social navigation tools. Unfortunately, we are limited 
in our approaches to systematically capture place data 
at the requisite level of granularity or how to obtain 
labeling consensus. We explored this issue through 
‘research through design’, developing and deploying 
the MarkIt mobile phone game, which aimed to engage 
a community of users in place description. In this 
paper, we present our design rationale and the game’s 
design. We then highlight how key innovations 
instantiated in MarkIt resulted in rapid data 
generation of both images and location related labels.  

 
1. Introduction  

 
Developing mobile applications that improve 

people’s navigation of their social environment so that 
they can more easily engage in activities of interest, 
meet new people and coordinate interaction with 
others, is a seemingly straightforward way in which 
pervasive computing could improve social 
connectivity.  

However actualizing this design task requires the 
overcoming of some enormous challenges, such as 
reliably leveraging rich information about the social 
geography - the people, the places and the connections 
between them - of any environment users wish to 
traverse. Key among these challenges is capturing 
detailed place information as it is not simply a matter 
of collecting geo-coded images, but understanding and 
representing how locations are used and understood by 
the community. For example, the green patch in a 
University campus may be viewed as simply a lawn, or 
alternatively as a personal hangout place by a group of 
friends, an open air theater by a theatrical club, or even 
weekly ultimate Frisbee challenge field. It is not hard 
to imagine how such different interpretations of 
locations could then be utilized by mobile navigation 
tools to inform individuals about where to find and 
engage in social activities of interest. Consequently, 

place identification and description is an important 
issue for ubiquitous computing researchers to resolve. 

In this paper we describe our efforts aimed at 
addressing the challenge of place description for a 
large-scale mobile social computing test-bed through 
the development and deployment of the MarkIt mobile 
phone game. We adopted a research through design 
approach due to the nature of the problem of place 
description, which can be considered ‘wicked’ [27], 
with ‘no single true solution’. The paper begins with an 
overview of this research approach, before presenting 
the related background literature upon which we based 
MarkIt and a discussion of related recent work on 
mobile multiplayer games. We then present MarkIt's 
design rationale, interaction design and results from 
our field deployments. We conclude with a discussion 
of the lessons learned about the design challenges and 
tradeoffs. 

 
2. Research through Design 
 

Building on Frayling [9], Zimmerman, Forlizzi and 
Evenson [34] formalized the research through design 
paradigm. They argued that significant contributions to 
HCI could be made by designers producing software 
applications that integrate in a novel fashion previous 
research in an attempt to make “a product that 
transforms the world from its current state to a 
preferred state”. This differs from the more formalized 
notion of design science in information systems [19], 
which is fundamentally an organizational "problem 
solving paradigm" (page 76). Rather than placing an 
emphasis on ‘science’ and ‘scientific design’, research 
through design focuses on reflection upon the natural 
process associated with artifact design and deployment. 

The need for research through design follows from 
the arguments made by Rittel and Weber [27] that 
many problems are ‘wicked’ in that they cannot be 
accurately modeled or solved through hypothesis 
testing or engineering approaches. This is because the 
problem being studied is under-defined, with many 
possible and contradictory solutions. This provides an 
opportunity for research through design to provide 
complementary knowledge by proposing ‘better’ as 

1

Proceedings of the 43rd Hawaii International Conference on System Sciences - 2010

978-0-7695-3869-3/10 $26.00  © 2010 IEEE



 

 

opposed to ‘true’ solutions (scientifically validated) to 
complex real world problems.  

The challenge of designing and deploying an 
application that identifies and describes the places in 
an urban environment is fundamentally under 
constrained and therefore an ideal candidate for 
research through design. As the following background 
sections show, there are a diverse set of solutions / 
approaches to capture place data, each with its pros and 
cons. As Rittel and Weber note [27], wicked problem 
solutions are ‘one-shot efforts’, which in the HCI 
context can be translated as design solutions for a 
particular time and place, with unique environmental 
characteristics. This makes notions of scientific 
replication impractical.  

Considering the nature of the research through 
design paradigm, an alternative evaluation lens for 
such work is also required. Zimmerman et al. suggest 
(i) process (design rationale), (ii) invention (innovative 
combination of features), (iii) relevance (addressing 
real world problems), and (iv) extensibility (exemplars 
for future research and design). As a result we focus in 
this paper on these aspects of MarkIt games design, 
development and deployment.  

 
3. Background  
 

MarkIt was designed and developed by building 
upon previous work on place identification and 
description [1][6] and user generated content that can 
be linked to place [24][30]. We will briefly review 
these two areas before relating it to three mobile 
multiplayer games that try to address the issues of 
place identification, description and user generated 
content but differ in their design and implementation.   

3.1 The Challenge of Place Description 
People through their activities both individually and 

collectively, create “places”, locations imbued with 
social meaning. Some of these places are intimate and 
personal (e.g. “the ‘gamers’ hangout”, or “Mike’s 
dorm room”) while others are understood by 
communities in terms of ‘place-types’ – coffee shop, 
museum, school, etc. Environmental psychologists [8], 
sociologists [10], and more recently computer 
scientists [14], have recognized the extent to which 
place and place-type labels inform individuals about 
appropriate social communication and activities. As a 
result, the effective digitization (computerized data 
capture) of place information requires the engagement 
of those people who occupy the relevant environments. 

The most obvious way to enable place digitization 
is through mobile-device enabled in situ data capture. 
This is now possible with the wide spread use of 
technologies such as camera cell phones [25], GPS 

[17] and Wi-Fi [13]. In addition, we would ideally 
want to leverage people’s movement through the 
physical world to prompt the identification of places 
they find personally important. Previous work in this 
area has focused on the analysis of individual’s 
mobility traces/histories to identify places of personal 
[17] or group relevance [13]. Interestingly, the results 
of such efforts show that while people traverse many 
places, they only rate and label a handful of locations 
as personally meaningful [16]. A number of 
commercial and research [3][4] applications have been 
deployed that support the capture of user generated 
place data. These have focused on either location-
linked tagging of user generated content [22][12], or 
the analysis of user-location histories [34]. 

3.2 User Generated Content Related to 
Place 

Various web sites that allow users to upload and 
manage their pictures (e.g., flickr.com) have managed 
to collect significant place information through the 
geo-coding of images and picture tagging. 
Unfortunately, the tagging of pictures taken by 
consumers for personal use typically results in data sets 
that lack geographic density. For example, web sites 
such as Flickr.com, which allow users to tag photos 
with place labels, have generated significant content 
but rarely describe more than a small proportion of the 
places for any urban locale. This is because routine 
picture taking does not typically result in the capture of 
information about everyday places, instead, images and 
text about places tend to focus on well-known 
landmarks [26][21]. In addition, descriptions of images 
tend towards personally significant tags [12] (e.g. 
Mike's party) that support self-organization and recall 
[24]. This limits the utility of tags as general place 
descriptions. Another challenge with the generation of 
detailed place descriptions from consumer use of 
picture tagging sites is that users typically tag and 
describe images hours or days after their capture. As a 
result, many images are never tagged and those that are 
suffer issues of recall accuracy. A number of research 
applications have explored in-situ picture tagging [1] 
[25] finding that it allows for more accurate and useful 
tags. 

Similarly, previous experimental systems that have 
utilized individual’s mobility traces (location histories) 
generated by various people tracking technologies to 
prompt identification places has resulted in the sparse 
identification of locations. This outcome results from 
the fact that individuals only consider a handful of 
locations they traverse each day to be meaningful 
enough to warrant description [17].  
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3.3 Mobile Multiplayer Games Enabling 
User Generated Place Content 

Gaming has been applied to the systematic 
generation of relevant user content. One well known 
example, the ESP game [32], was able to describe 
images more efficiently than alternative computerized 
approaches by having pairs of players to guess each 
other’s picture labels. This process of using people's 
natural abilities to carry out tasks that computers 
cannot do easily is referred to ‘human computation’ 
[11][32]. In a sense, the emergent properties of large 
scale community activities such as tagging on Flickr 
are a form of human computation. However, the 
gaming approach is interesting in its ability to 
customize and optimize the type of content generated 
while making it enjoyable and motivating for content 
providers. 

Recently, human computation has been put to use 
to generate place related information in two mobile 
multiplayer games: CityExporer [23] and EyeSpy [3]. 
Both these games utilize player's common sense and 
local knowledge of a place to generate location/place 
descriptions however they differ in their design and 
hence the nature of data generated.   

CityExplorer allows players to defined place 
categories (e.g., food, art) and then create and place 
markers in those categories. A marker is a photograph 
that is given a name (tag), category and location during 
game play. The setting of a marker involves taking a 
photo, approaching the location as close as possible 
and then selecting on one of the pre-defined location 
categories (such as “food”). Gamers then in pairs 
confirm the accuracy of markers placed in place 
categories through an associated website. Players are 
motivated by points in two ways 1) the number of 
markers they place and 2) the correctness of the 
placement as judged by a maximum of two fellow 
players. Fourteen players in Bamberg collected a total 
of 772 markers over a period of 20 days. It is not clear 
how many of the markers were confirmed as the 
authors note that the online part of CityExplorer was 
not perceived as entertaining and that the reviewing 
step was not well received by players. 

 EyeSpy is another location-aware game in which 
players mark geographic locations with photos and 
text. The accuracy of player content could be 
confirmed through the game play of one other player 
who was physically present at the location in question. 
Players are motivated by points for 1) the number of 
pictures/text tags created, 2) number of confirmations 
made on other’s tags and 3) number of confirmations 
they receive on tags they created. Each player 
randomly received 5 photo and 5 text tags to confirm 
per day. Each image could be confirmed once. The 
game was run over two separate rounds. In the first 

round 9 participants played for one week, with the 
subsequent 9 participants playing a second round 
lasting two weeks. Over the three weeks 453 tags were 
collected, out of which 257 were photos and 196 were 
text tags. Pictures collected through EyeSpy were 
overlaid on maps by the developers and then 
effectively used to help visitors with navigation.  

While both these games resulted in user-generated 
place content in terms of geo-coded pictures, text and 
tags, their designs constrained the quantity and quality 
in three fundamental ways. First, each of the games 
limited the content that could easily be generated by 
players: CityExplorer’s maps reached saturation point 
after only a small number of player actions in close 
proximity; EyeSpy game players were limited to 
confirming 5 photo and 5 text tags each day; 
CityExplorer limited place categories to short list 
provided by developers; and both games required the 
player’s physical presence in a particular location for 
the generation of user-content.   

Second, the quality of text descriptions generated 
by players fell short of providing useful place 
descriptions. This was noted by the EyeSpy team who 
stated, “we found that the way in which text tags were 
crafted by players, such as the creation of riddle tags 
and lack of high enough density to provide appropriate 
search terms, resulted in less than 20% of the closet 
text tags to images providing relevant descriptions.” 

Finally, the user content-validation process was 
severely constrained in both these games. In 
CityExplorer the placing of the markers in a place 
category was considered correct when a fellow player 
judged it correct or incorrect if two players deem it 
incorrect. Similarly, in EyeSpy, only one other player 
was required for validation (limited to a maximum of 
10 per user, per day).  

These two systems demonstrate the potential ability 
of mobile gaming applications to produce useful user 
content. However, alternative designs need to be 
presented that address the limitations they impose on 
content generation and validation.  
 
4. Design Goals and Rationale 
  

Previous research through design approaches to 
providing a solution to the problem of capturing large 
scale meaningful ‘place’ data suggests four design 
elements that would provide a novel solution if 
instantiated in a single application. These are:  

1. Allow all players to provide multiple pictures and 
multiple textual descriptions of places. This should 
help generate large volumes of the place content.  

2. Game-play rules should encourage players to 
provide textual descriptions that can be agreed 
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upon by a large number of other players. This 
should help generate meaningful descriptions. 

3. Ensure that the process of generating both content 
and validating content is entertaining and fun 
through creative game design and game-play rules.   

4. Provide players with a sense of community that 
will encourage content generation and validation.  

The context for this research though design project 
was to partially address the problem of place 
description for a large-scale university mobile social-
computing test-bed, designed for the study of People-
to-People-to-Places (P3) services [16]. The central 
feature of the test-bed is a suite of mobile social 
computing applications, supported by a unified 
middleware that share and support a single rich model 
of people and places within the New Jersey Institute of 
Technology (NJIT) campus. Situated in downtown 
Newark, the NJIT campus is geographically compact, 
enabling blanket Wi-Fi coverage for connectivity and 
locatability.   

Beyond the goal of large volumes of rich place 
content around the NJIT campus the applications we 
deployed had to run on the hundreds of mobile 
smartphones that we were deploying in 2007-2008 to 
create our test-bed (primarily HTC designed AT&T 
model 8925 and 8525 PocketPC phones, with touch 
screens, cameras, Wi-Fi and keyboard, running 
Windows Mobile 5.x/6.x). Further, the application 
running on our cell phone had to be very easy to use, 
which in turn resulted in the following self imposed 
design constraints: 
a. Main user interaction had to be achieved through 

one-handed actions (based on our early user 
studies of our HTC devices). This lead us to 
develop a thumb-based, rather than stylus-based 
interface with large buttons; and  

b. Many of the previously developed interfaces for 
mobile picture taking and tagging typically take 
five or six steps to finish the process. In order to 
unburden our users, we decided that each action 
would have to have a maximum of two to three 
steps for completion. 

 
5. The MarkIt Game  
 

Based on the design goals and rationale we 
developed ‘MarkIt’ to instantiate our solution to the 
wicked problem of place description for our campus. 
MarkIt is a multiplayer mobile phone game that makes 
it fun for users to digitally describe their physical 
surroundings. Players take pictures (SnapIts), which 
are uploaded to the MarkIt server and displayed on 
each player’s device. Players view all pictures and 
have one chance with each image to perform the 

following actions: TagIt (label it with multiple “tag” 
words and MapIt (map it to where they feel the picture 
was taken).  

The goal of the game is for the player to guess 
where each image was taken and what tags were placed 
on the image by other players. Matching tags and 
MapIts with other players results in users gaining 
points. The points system has three components: 

Action Points: These points are given to the players 
any time they SnapIt, TagIt, or MapIt, giving an instant 
reward as an incentive for participation.  

Matching points: These points are given to players 
who enter the same tag or MapIt as a previous player 
for a particular image. 

Royalty Points: Ownership is awarded to a player 
in three situations: a) snapping a picture; b) being the 
first to submit a unique tag; or c) being the first to 
place an image at a particular map location. Owners 
gain royalty points when other players match the 
owner with respect to TagIts or MapIts.   

Our objective as developers in employing this 
points system was to maximize the likelihood of rich 
descriptions of locations around campus that are agreed 
up on by the player community.  

 
Figure 1: MarkIt landing page 

5.1 User Interfaces and Game Play 
MarkIt game activity revolves around a dynamic 

and intuitive landing page (Figure 1) consisting of 
recent images generated by the player community. The 
full landing page contains sixteen three-image rows (48 
images in total), four rows of which (12 images) can be 
viewed on screen at a time. The images are sorted by 
creation date/time with the most recent images 
appearing at the beginning (top) of the landing page.  
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Figure 2: MarkIt image page 

An image will disappear off the landing page when 
it has been both tagged and mapped by the player or 
when new material generated by the player community 
pushes older images off the bottom of the page. Once 
an image is tagged, mapped, and removed from the 
landing page, an older untagged or unmapped image 
will be added at the end to replace it. The landing page 
is thumb-scrollable and the images it contains can be 
enlarged by a single tap. Double-tapping on an image 
moves the player to the image page (Figure 2) where 
they then can decide to tag and/or map the image.  

 
Figure 3: MarkIt TagIt page 

The landing page achieves two key design 
objectives. First, drawing users into game play: Like 
Tetris, where the flow of shapes down the screen 
encourages play, the flow of images down the MarkIt 
landing page encourages users to act on images quickly 
and often. Second, it provides users with a sense of 

campus community. Various studies of online 
communities highlight how the sharing of content 
builds bonds between users. In the case of MarkIt, 
players share images of the campus, providing the 
“community content” for game play. In addition, the 
resulting stream of images from around the campus on 
the landing page provides players with a visualization 
of a “community in motion.” The emergent qualities of 
mobile picture image streams has been noted by others, 
sometimes referred to as “constant photo eye” [6], or 
media “co-presence” [15], however in the case of 
MarkIt, the geographical focus on a single downtown 
campus clearly connected all the players within our 
campus community.  

Tagging of images is carried out through the TagIt 
user interface (Figure 3). Two types of tags were 
disallowed: 1) terms that might be considered offensive 
to other players such as swear words and 2) “taboo” 
terms that we felt would be universal to our images 
such as the University name and words such as 
“image”, “picture”, etc.  

 
Figure 4: MarkIt MapIt page 

The players associated images with location 
through the MapIt user interface (Figure 4), which 
supported various levels of resolution and drill down 
ranging from a campus landscape map to detailed floor 
plans of each campus building.  

When the MarkIt game is open, pressing the 
camera button on the phone opens the camera utility. 
Taking a picture results in a SnapIt action that directly 
uploads the image to the game and loads the image 
page (Figure 2) of the picture taken. From the image 
page players can then easily TagIt or MapIt. 

The MarkIt game uniquely combines the following 
set of features: 1) mobile in-situ data capture of user 
generated content (primarily images and location-
activity data captured by our location engine that notes 
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where users are playing and stored in the MarkIt 
middleware); 2) multiplayer actions on user content; 3) 
“community in motion” visualization; 4) asynchronous 
yet dynamic game play (tagging and mapping can 
occur anywhere and anytime a player is on campus); 
and 5) a focus on human computation for user content 
that not only motivates game play but also aids in 
generation of significant content. Large-scale play of 
MarkIt aims to product user generated: i) images; ii) 
tags of images; iii) user estimates of where images 
should be located; iv) consensus regarding image tags 
through matching; v) consensus measures of image 
locations through matching; and vi) activity-location 
data for game play from our location engine. 

 
6. MarkIt Pilot Deployment and Game 
Rounds 
 

After initial testing of the core set of MarkIt user 
interfaces with a small group of users, during March-
April 2008 we explored large-scale game play through 
3 rounds of deployment (see Table 1.). The aim of our 
pilot deployment was to:  
1) Ensure that our middleware was able to 

simultaneously locate a large number of wireless 
users and reliably capture user actions;  

2) Assess the overall game design through play on a 
realistic scale. Key game features such as the 
“community in motion” landing page and 
matching data were expected to emerge only from 
large-scale play with a large number of users; and  

3) Establish a MarkIt game player community. The 
MarkIt game assumes a critical mass of players 
who are able to act on other players’ content. We 
therefore had to ensure that we would have the 
requisite number of committed players for our 
game rounds.  

Pilot study gamers were part of a larger pool of 
student-volunteers involved in various our test-bed 
usability and beta-test opportunities. Over a 5-day 
work week, 150 students were given PocketPC phones 
with an alpha version of MarkIt installed and were 
allowed to play the game until the last night of the pilot 
deployment week. Individuals piloting the game knew 
that the game scores and content would be reset at the 
end of the pilot phase. Pilot data informed the point 
structure of the subsequent game rounds. During our 
pilot deployment we were at first delighted to see how 
quickly the landing page came to visualize our campus 
community in motion, with the rapid streaming of a 
large number of images. However, it soon became 
apparent that the speed with which images were being 
forced off the landing screen greatly reduced the 
potential for matched tags. As a result, we changed our 

point structure for Round 1, increasing matching and 
Royalty points and reducing SnapIt points. 

Pilot Deployment (1 week) 
150 Testers/Players SnapIt TagIt MapIt 

Action Points 5 5 10 
Matching Points N/A 1 2 
Ownership Royalty Points 1 1 1 

Game Round 1 (2 weeks) 
108 individuals installed 

software  
SnapIt TagIt MapIt 

Action Points 1 5 15 
Matching Points N/A 10 15 
Ownership Royalty Points 2 3 4 

Game Round 2 (1 week) 
96 Players from Round 1 SnapIt TagIt MapIt 

Action Points 1 5 15 
Matching Points N/A 5 15 
Ownership Royalty Points 2 3 4 

Table 1. Deployment Lengths and Points Structure 

In Round 1, the participants were given the 
opportunity to play the game for two weeks, which 
included a prize giveaway for the high scorers. One 
hundred and eight beta-testers opted into Round 1 by 
independently downloading and installing the MarkIt 
beta software onto their phone. While this round 
generated higher proportions of matching actions with 
respect to tags, we wanted our players to also map a 
higher proportion of images to help us more effectively 
characterize places. As a result, for the final game 
Round 2 which ran for 1 week we experimented with 
lowering the points gained for matching tags.  

For each of the rounds players were told that if any 
form of cheating was found, they would not be able to 
continue playing. To encourage privacy, gamers were 
also told that taking photos of people rather than 
locations was against the rules.  

 
6.1 Observations from the Field  

During the pilot deployment approximately 50% of 
testers actively played the game for more than one day. 
This outcome was expected because of our subject 
recruitment method (giving the application to all 
students who expressed a general interest in our test-
bed as opposed to the MarkIt game in particular) and 
the technical problems with our software (including 
numerous bugs which only became apparent with large 
numbers of users and the need for players to install 
updates during the pilot phase). In each of the two 
game rounds the percentage of active users was around 
65%. For each of the three deployment phases the top 
60 players accounted for 95% of user activity. As we 
were interested in the actions of those individuals who 
chose to play our game and were willing to work with 
us to overcome teething problems we choose to report 
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on the activities of the top 60 players of the pilot 
deployment and two game rounds.  

On examining the data from the field, we found 
that our brief and moderate deployments produced a 
large amount of valuable content. From the top 60 
players in each of the three rounds, we collected 
70,077 tags from 10,686 TagsIts, of which 48,186 were 
unique image tags, 21,891 were matching tags, with 
9,806 unique tags for the game as a whole. Users 
snapped 3,122 images, with 18,739 image views. There 
were 7,077 MapIts, of which 1,408 were matching.  
 

 
Figure 5. User TagIts, MapIts and SnapIt Actions  

Per Day for each Deployment  

Figure 5 illustrates the impact of debugging 
problems we had with the MapIt user interface during 
our pilot deployment and the impact of the initial point 
structure which emphasized the snapping and tagging 
of images. In the two game rounds the relationship 
between SnapIts, MapIts and TagIts remained fairly 
constant despite our manipulation of the point 
structure.  

In the pilot deployment, 24.3% of users’ tags were 
matching as compared with round 1 where 35.5% were 
matching tags (n=113, t=-4.1 df=111, p < 0.001). This 
difference can be explained by the slow rate of images 
being added to the landing page, which gave players 
more time to view each image (4.47 views per image in 
the pilot in contrast with 8.54 views per image in round 
1) and subsequently tag them (2.94 TagIts per image in 
round 1 vs 4.68 per image in round 1). Our minor 
changes in the point structure between rounds 1 and 2 
did not produce statistically significant differences in 
action rates although the trend was in the desired 
direction. As the proportion of MapIt actions increased, 
the TagIt actions decreased. In round 1, 46.8% of all 
actions were TagIt actions while in round 2, 40.9% 
were TagIt actions (n=85, df=83, t=2.0, p=0.053).  

On examining the type of images being captured, 
we found that public locations were more likely to be 
snapped, mapped and tagged. This is clearly illustrated 
in the MapIt data where we found that the vast 
majority of images were mapped to either our campus 
landscape map (31.3% for rounds 1 and 58.9% for 

round 2) and our large campus student-center 
containing multiple eating and social venues (36.4% 
for round 1 and 22.8% for round 2). This was not 
surprising as players were more likely to share 
knowledge of public spaces. This result also highlights 
the challenges associated with ensuring a critical mass 
of players with shared knowledge of various ‘nooks 
and crannies’ who can richly describe the paths less 
traveled.  

 

 
Figure 6. MapIt Image Cluster of the Most Tagged Image 

When we looked at the tags of the images that were 
consistently mapped to specific locations, we found 
what can best be described as ‘location tags’. Typically 
if we looked at the most tagged image in a location, its 
most popular tags generally matched the most popular 
location tags. Figure 6 and Table 2 illustrates this for 
“campus center bell tower” which was the most tagged 
image in the most mapped campus location.  

 
Tags for Figure 6 

SnapIts 
Tags of Images Mapped 

in Figure 6 

Tag Count Tag Count 
clock  12 clock  44 
time  8 clock tower  35 
clock tower  8 tower  24 
tower  7 bell  21 
campus  5 bell tower  17 
bell  4 campus  16 
campus center 4 campus center  16 

Table 2. Frequent Tags and Associated Location Tags of 
Most Tagged Image 

Despite the quality of information that can be 
extracted from computing location tags, in general tags 
described images rather than locations. Looking at the 
25 most frequent tags, we found that only six referred 
to a building or place name while the rest referred to 
colors, furniture, and fixtures. It should be noted that 
the “campus center”, the busiest place on campus, was 
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the most frequent tag, provided over 2000 times by 
players.  
 
7. Post-Game Survey  
 
The Markit game was designed in a way that multiple 
participants could confirm one participant’s TagIt and 
MapIt action by matching their answer. The more that 
TagIts or MapIts were matched the greater the 
community consensus as to that tag or image location. 
We conjectured that higher consensus provides higher 
quality data and hypothesized that: 
1. Images with higher mapping consensus better 

represents a specific locale than images without 
mapping consensus.  

2. Popular tags of a singular image with high tagging 
and mapping consensus will better describe the 
place it belongs in than popular tags of images 
with high tagging, but low mapping consensus. 

7.1. Method  
We tested the above hypotheses in a post-game survey 
of participants at the end of the rounds of game play.  

7.1.1. Subjects: Seventy nine game players responded 
to our email survey request and 76 of these completed 
relevant survey questions at the end of the second 
game round. Fifty eight respondents were between 18-
21 years of age, the rest were over 21, and 16 of the 
respondents were women.  

7.1.2. Procedure: As there were thousands of TagIts, 
MapIts and SnapsIts which we could use for this study, 
we decided focus on frequently tagged and mapped 
images, and frequently tagged locations. Adopting this 
approach we hoped would allow us to more robustly 
demonstrate any effect observed. We compared top 
tagged and mapped images, and top tagged locations 
(those with the highest 5% of matching TagIts and 
MapIts) with highly tagged and mapped images, and 
highly tagged locations (those whose frequency of 
matching TagIts and MapIts was in the top 10-15%). 
We selected at random two of the top scoring images 
in the three categories of high and low MapIts and 
TagIts matching. Our survey responses were obtained 
through the following steps:  
• The subjects were shown an official place title and 

a 'top MapIt image' and were asked:  
“Does this picture belong in this place?” (y,n) 

• The subjects were shown an official place title and 
one 'high MapIt image' and were asked:  
“Does this picture belong in this place?” (y,n) 

• The subjects were shown an official place title and 
the 6 most frequent image tags for 'top MapIt 
image":  

“Here are labels used to describe this place. How 
well do these labels as a whole describe this 
place?” (They ranked the tag set on a 1-7 scale) 

• The subjects were shown an official place title and 
the 6 most frequent image tags for 'high MapIt 
image":  
 “Here are labels used to describe this place. How 
well do these labels as a whole describe this 
place?” (They ranked the tag set on a 1-7 scale) 

7.2. Results 
Analysis of the responses to our survey confirmed both 
our hypotheses. Images with higher mapping 
consensus better represented a specific locale than 
images with lowing mapping consensus (Wilcoxon 
signed–rank test, n=69, Z=-2.91, p=0.021). Popular 
tags of an image with high tagging and mapping 
consensus better describe the place it belongs in than 
popular tags of images with high tagging, but low 
mapping consensus (Wilcoxon signed-rank test, n=57, 
Z=-3.279, p=0.001).  

 
8. Research through Design Outcomes 
 

Overall our brief MarkIt game deployments were 
highly successful, producing a large amount of 
valuable content. From the top 60 players in each of 
the three rounds, we collected 70,077 tags, 21,891 
matching tags, 3,122 images, with 18,739 image views, 
7,077 MapIts, and 1,408 MapIt matches. The result 
contrasts greatly with EyeSpy and CityExplore in that 
each were able to generate only a few hundred tags.  

Of course user generated location data was only 
one of outcomes of MarkIt game deployment. Our post 
game survey responses suggest that a large number of 
our players made new friends on campus as a direct 
result of game play (this occurred both among players 
and between players and other curious non-players of 
the campus community). In addition, game deployment 
resulted in the positive branding of our test-bed.  

We were also able to show that higher rates of 
mapping and tagging matching better represented a 
specific location than those with only slightly lower 
frequency of matches. This again highlights the 
comparative utility of our design to other more recently 
developed mobile games which restricted the extent to 
which users could confirm the validity of user-
generated content.  

In the process of prototyping and deploying MarkIt, 
our research artifact, we gained understanding of a 
number of design challenges and tradeoffs.  

An ongoing design challenge is how to structure 
the game points system to maximize the mix of content 
generation and player satisfaction. We found that 
awarding more points for SnapIts relative to matching 
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and royalty points provided incentive to taking of 
pictures while the reverse resulted in the players 
focusing on the tagging and mapping of images.  

The picture generation rate is related to an inherent 
conflict between the ‘community in motion’ 
visualization and rate of community matching. This is 
because the faster the flow of images on the 
community landing page, the more the UI provides a 
real time sense of community. Conversely, the number 
of players that act on an image will relate to the 
amount of time an image was on different player’s 
landing screens and the opportunity for TagIts and 
MapIts. One solution to this tradeoff is to provide an 
alternative method for viewing and acting on images 
outside of current game parameters.  

The current design also raises challenges in the 
interpretation of content generated. The community 
landing page presents the most recently uploaded, 
untagged and/or unmapped images to users. As a 
result, we are unable to gain an understanding of how 
images age and how the tagging of older images could 
inform our location labeling. One solution could be to 
mix old and new images on the landing page but this 
would effectively remove the ‘community in motion” 
aspect.  

There are also fundamental issues regarding the 
idea of matching being centered on image TagIts and 
MapIts. This may result in the descriptions of the 
objects that are repeatedly in a location, rather than 
usable place descriptions. Although at present our 
descriptions of locations is so limited that this narrower 
outcome may itself be an enormous step forward.   

Finally, there is the issue of the social norms 
regarding picture taking that we need to embody in 
game play. It is important that people take photos of 
locations rather than people and understand that the 
tagging should be focused on place. In this regard with 
have the advantage of deployment for use on a 
university campus with university students who should 
respond to technology use policies/directives.   

It is possible with each of the challenges presented 
above to imagine usability studies that provide insight 
into the value of various alternative designs.  

Our research through design process allowed us to 
create an innovative mobile phone game that uniquely 
combined the following set of features:  
• mobile in-situ data capture of user generated 

content;  
• multiplayer actions on user content;  
• “community in motion” visualizations;  
• asynchronous yet dynamic game play (tagging and 

mapping can occur anywhere and anytime a player 
is on campus); and  

• a game point structure that focus user action on 
content production that not only makes game play 

fun but provides an opportunity for deployers to 
manipulate the types and rates of content 
generated.  

In so doing we were rapidly able to generate large 
numbers of geo-coded images and tags whose quality 
and relevance was assessed by the player community. 
 
10. Acknowledgements 

 
This research is partially supported by the National 

Science Foundation Grant NSF CNS 0454081 and 
DST 0534520. The opinions expressed are those of the 
authors and may not reflect those of the NSF. 
 
11. References  
 
[1] Ahern, S. Ahern, M. Davis, D. Eckles, S. King, M. 

Naaman, R. Nair, M. Spasojevic, J. Hui-I Yang. 
Zonetag: Designing context-aware mobile media 
capture to increase participation, In Proceedings of 
PICS’06, 2006, 3.  

[2] Ashbrook, D. and Starner, T. Learning Significant 
Locations and Predicting User Movement with GPS, In 
Proceedings of ISWC02, 2002, 101-108.  

[3] Bell, M., Reeves, S., Brown, B., Sherwood, S., 
MacMillan, D., Ferguson, J., and Chalmers, M. EyeSpy: 
supporting navigation through play, In Proceedings of 
Conference on Human Factors in Computing Systems 
Boston, MA, USA, 2009.  

[4] Bellucci, A., Ghiron, S. L., Aedo, I., and Malizia, A. 
Visual tag authoring: picture extraction via localized, 
collaborative tagging, In Proceedings of the working 
conference on Advanced visual interfaces (AVI '08), 
2008.  

[5] Bentley, F., Metcalf, C. Flexible Views: Annotating and 
finding context-tagged mobile content, In Proceedings 
from the Eighth International Conference on Ubiquitous 
Computing, 2006.  

[6] Davis, M. Mobile Media Metadata: Metadata Creation 
System for Mobile Images, In Proceedings of the 12th 
annual ACM international conference on Multimedia, 
2004, 396-397.  

[7] Davis, M., Van House, N. A., Burgener, C., Perkel, D., 
King, S., Towle, J., Ahern, S., Finn, M., Viswanathan, 
V., and Rothenberg, M., MMM2: Mobile Media 
Metadata for Media Sharing, In CHI '05 Extended 
Abstracts on Human Factors in Computing Systems, 
2005, 1335-1338.  

[8] Franck, K. H., Schneekloth, L. Ordering Space: Types 
in Architecture and Design, Van Nostrand Reinhold 
1994.  

[9] Frayling, C. Research in Art and Design, Royal College 
of Art Research Papers, 1993, 1-5.  

9

Proceedings of the 43rd Hawaii International Conference on System Sciences - 2010



 

 

[10] Genereux, R., Ward, L., and Russell, J. The behavioral 
component in the meaning of places, Journal of 
Environmental Psychology, 3, 1983, 43-55.  

[11] Gentry, C., Ramzan, Z., and Stubblebine, S. Secure 
distributed human computation, EC '05: Proceedings of 
the 6th ACM conference on Electronic commerce, 2005.  

[12] Golder, S., Huberman, B., Usage patterns of 
collaborative tagging systems, JIS'06, 2006, 198-208.  

[13] Gupta A., Paul S., Jones Q., and Borcea C., Automatic 
Identification of Informal Social Groups and Places for 
Geo-Social Recommendations, International Journal of 
Mobile Network Design and Innovation, Special Issue 
on Interdisciplinary Issues in Telecom, 2, 2007, 159-
171.  

[14] Harrison, S., Dourish, P. Re-place-ing space: the roles 
of place and space in collaborative systems, In 
Proceedings of the 1996 ACM conference on Computer 
supported cooperative work, 1996, 67-76.  

[15] Ito, M. Intimate Visual Co-Presence. Pervasive Image, 
Capturing and Sharing Workshop, Ubicomp. Tokyo, 
Japan. September, 2005.  

[16] Jones Q., Grandhi S.A, Terveen L., Whittaker S., and 
Chivakula K.. Putting Systems into Place: A Qualitative 
Study of Design Requirements for Location-Aware 
Community Systems, In Proceedings of the ACM’s 
Conference on Computer Supported Cooperative Work, 
2004. 

[17] Jones, Q., Grandhi, S.A., Karam S., Whittaker S., Zhu 
C., and Terveen L. Geographic ‘Place’ and ‘Community 
Information’ Preferences, Journal of Computer 
Supported Cooperative Work, 17, 2008, 137-167.  

[18] Joshi, D., Luo, J. Inferring Generic Activities and 
Events from Image Content and Bags of Geo-Tags, In 
Proceedings of the international conference on Content-
based image and video retrieval, 2008, 37-46.  

[19] Hevner, A., S. March, J. Park, and S. Ram. Design 
Science in Information Systems Research, MIS 
Quarterly (28:1), 2004, 75-105. 

[20] Kennedy, L., Naaman, M., Ahern, S., Nair, R., 
Rattenbury, T., How flickr helps us make sense of the 
world: context and content in community-contributed 
media collections, In Proceedings of the 15th 
International Conference on Multimedia, 2007, 631-
640.  

[21] Kindberg, T., Spasojevic, M., Fleck, R. and Sellen, A. 
The Ubiquitous Camera: An In-Depth Study of Camera 
Phone Use, IEEE Pervasive Computing 4, 2, 2005, 42-
50.  

[22] Maarek, Y., Marmasse, N., Navon, Y., Soroka, V., 
Tagging the physical world, Collaborative Web Tagging 
Workshop at WWW2006, Edinburgh, 2006.  

[23] Matyas, S., Matyas, C., Schlieder, C., Kiefer, P., 
Mitarai, H., and Kamata, M. Designing location-based 
mobile games with a purpose: collecting geospatial data 
with CityExplorer, In Proceedings of the international 
Conference on Advances in Computer Entertainment 
Technology (Yokohama, Japan). ACE '08, vol. 352. 
ACM, New York, NY, 2008, 244-247.  

[24] Marlow, C., Naaman M., Davis M., and Boyd d., Why 
We Tag: Motivations for Annotation in Mobile and 
Online Media, In Proceedings of the seventeenth ACM 
conference on Hypertext and hypermedia, 2006, 971-
980. New York: ACM Press.  

[25] Naaman, M., Song, Y. J., Paepcke, A., and Garcia-
Molina, H. Automatic organization for digital 
photographs with geographic coordinates, In 
Proceedings of the 4th ACM/IEEE-CS Joint Conference 
on Digital Libraries, 2004.  

[26] Rader, E., Wash, R., Influences on Tag Choices in 
del.icio.us, In Proceedings of the ACM 2008 conference 
on Computer supported cooperative work, 2008, 239-
248.  

[27] Rittel, H.W.J., Webber, M.M. Dilemmas in a General 
Theory of Planning, Policy Sciences 4, 2, 1973, 155-66.  

[28] Sarvas, R., Vihavainen, S. A Holistic View on Future 
Snapshot Media, Pervasive Image, Capturing and 
Sharing Workshop, Ubicomp, 2005.  

[29] Schuler, R. P., Laws, N., Bajaj, S., Grandhi, S., Jones, 
Q. Finding your way with CampusWiki: a location-
aware wiki, CHI '07 extended abstracts on Human 
factors in computing systems, 2007, 2639-2644.  

[30] Simon, I., Snavely, N., and Seitz, S.M. Scene 
summarization for online image collections, In ICCV 
’07: Proceedings of the 11th IEEE international 
Conference on Computer Vision, 2007.  

[31] Van House, N., & Davis, M. The Social Life of 
Cameraphone Images, Pervasive Image, Capturing and 
Sharing Workshop, Ubicomp, 2005.  

[32] Von Ahn, L. and Dabbish, L., Labeling Images with a 
Computer Game, In Proceedings of ACM Conference on 
Human Factors in Computing, 2004, 319-326.  

[33] Zhou, C., Frankowski, D., Ludford, P., Shekar, S. and 
Terveen, L., Discovering Personal Gazetteers: An 
interactive clustering approach. In Proceedings of ACM 
GIS 2004, 2004, 266-273  

[34] Zimmerman, J., Forlizzi, J., and Evenson, S. Research 
Through Design as a Method for Interaction Design 
Research in HCI, In Proceedings of the SIGCHI 
conference on Human factors in computing systems, 
2007, 492-502. 

 

10

Proceedings of the 43rd Hawaii International Conference on System Sciences - 2010



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


