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Abstract

E-sports is an emerging trend in the video game industry. The amount of spectators and prize
pools riseevery year. Although a lot of game developers have started looking at having an e
sports scene for their game, many use it is a buzzword for marketing purposes. Having a
dedicated spectator interface is an important part of becoming a poplarte gara. This

master thesis aims to produce guidelines on what to consider when designing the spectator
interface of an-aports game. This will be done by analyzing the spectator interfaces of popular
e-sports games, regular sports and their video game equiaded making redesigned

interfaces for four of the games; Starcraft 2, Hearthstone, Dota 2 and C8triker Global
Offensive. Spectatorship and interface theory will also be considered in order to produce
satisfactory redesigns and guidelines.

The edesigns will be exposed to the communities of each game in order to gather feedback, both
through questionnaires, interviews and comments in an iterative process. The guidelines will be
based on the lessons we learn from the redesigns, feedback and theory
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1. Introduction

E-sports is an emerging trend in the video game industry. The tspores means electronic

sports, and can be described as competitive video gaming (Taylor, 2012) (Jonasson and Thiborg,
2010). There are some similarities to regular sports where teams or individual players are
competing to be the best. Professional gamers earn prize moneyaaies $8 in any other
professional sport.-Bports has been around since the emergence of online gaming over the
Internet, but prize money and viewership numbers have soared in the past few years. SuperData
Research states that 71 million people worldwidgéched esports in 2013, doubling the

numbers from the year before (SuperData Research, 2014). To put this in perspective, the FIFA
2014 finals had 350 million viewers (Statista, 2015).
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Figure 1.1: The TV spectator view frorha broadcaster BBC between Brazil and Germany in the FIFA World Cup
2014 (BBC, 2014).

Many of the most popular regular sports have one primary point of focus, the ball is what drives
the action in a game of football, for example. Some competitive videegahare this aspect,

and this is something we will investigate. However, in many competitive video games there can
be multiple points of focus, where each point can be crucial in determining the outcome of the
game.
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Figure 1.2: The spectator view @ Starcraft 2 match, MajOr vs Bunny in the 2015 WCS Season 1 Premier League
(WCS, 2015).

With its many points of focus, it can often be hard to keep up with what is happening in a video
game. Many aspects of the game can only be understood by havingthigeane yourself.

This limits the numbers of spectators to basically the amount of players that have played the
game. Adding to that, there is also a lot of extra information, crucial to the game, displayed to the
spectator of a competitive game. We &ei by making the games more specté&toused with

good user interfaces there will be more individuals getting inspired to spectate and maybe even
try out the games themselves.

1.1 Games and Genres

Four games will be described and analyzed in this repetselected games from various
genres to be able to get a broader perspective and investigate how game interfaces differentiate
from one another. The most populasmorts genres right now are Multiplayer Online Battle
Arena (MOBA), First Person ShootdtKS), and Real Time Strategy (RTS). Digital Collectible
Card Games (CCG) are also on the risgerts Earnings B, 2015) and therefore we want to
investigate how a traditionally physical card game transitions into a digital space. The games
chosen for the project were Dota 2 (MOBA), Starcraft 2 (RTS), Cow8gike: Global

Offensive (FPS) and Hearthstone: Heroes of Warcraft (CCG). One of the reasons for picking
these games is that they are some of the most popsjares games within the chosen genres.
They are also the games that we have the most personal experience with. We will further
describe these games in the Background chapter.

Some honorable mentions, that will not be looked -@gipth, are League of Legends, Heroes of
Newerth and Smite (MOB#&ames), Quake Live, the Call of Duty and Halo series (FPS games),
the Command & Conquer series and Warcraft 3 (RTS games). Some other genres that will not be
looked at, but deserve a mention, are Fighting, Racing and Sports games. As we have no
experiencavith these genres we feel that we would do an inadequate job analyzing them.

2



1.2 Purpose and Research Question

We think the spectator interfaces e$gorts games can benefit from information visualization,

user interface and behaviorism of spectatormh@oorder to make it more accessible and

expand their audiences. In Dota 2, for example, every character has their own set of abilities, and
with a roster of 109 characters in the game it is quite obvious that it will be hard for new

spectators to unddgesd what is happening, even if they have experience in other games. Most
spectator interfacesinepor ts titles have this problem wit!|
that the spectator is assumed to have when watching. We want to find out if it isepiassib

somehow help new and current spectators to understand the game better and improve the

viewing experience.

We aim to answer the research question:
What is important to consider when designing a spectator interface for competitive video games?

Thisthesis aims to present guidelines on how to create a spectator friendly game and use these
guidelines to redesign the spectator interfaces of the four games chosen above. The guidelines
will be created in an iterative process by analyzing and comparing abtine interfaces in the

most popular eports titles and gathering feedback from spectators. Furthermore, we will look at
other areas such as information visualization, general graphical interfaces and regular sports.

1.3 Delimitations

Thisreportwilonl vy focus on interfaces for tournament
will not look at the interfaces on personal streams, which are most oftenghmeinterface. It

A

istheesports and spectatordés side we want to foc

One of the big issues ingports and in online games in general are the so called trolls. It is easy
for someone to say rude, sexist and mean things on the Internet due to anonymity, and that
discourages new people to want to be part of the communitye\Winl issue may impact the
spectator experience of arsports game, researching and looking at solutions for it would take

up too much time and could probably make up a master thesis on its own. Therefore issues with
toxicity in the community and sgamechat will not be considered.

Another issue is the debate whetheperts are real sports or not. A lot of the people, mostly the
fans who play and watchsports games, say they are real sports and a lot of people say they are
not. We will not discusthis in this thesis as we are only interested in the spectator interfaces.

1.4 Stakeholders

Four stakeholders have been identified for the project. The biggest and most apparent one is the
spectators. £ports spectators usually play the game they watch norprofessional level.

Mike Sepso, one of the dounder & Major League Gaming (MLG) said an interview that the
typical viewers are active gamers, betweerR46ears old, maybe a bit older, American guys

(CBS News, 2014). This could be true famerica, but according to Taylor (2012), Dreamhack

a big Swedish tournamenhas a lot of girls spectating as well.



Another stakeholder is the game developers who can get inspiration from our report to develop
their games to be more spectatioendly. Having an esports scene for your game is popular

among developers these days and is sometimes used as a buzzword to generate hype in order to
sell more copies, Battlefield 3 (EA, 2011) (Trevor, 2013) and ShootMania Storm (Valdes, 2013)
are examples of th.

The last major one is tournament organizers. The organizers make their money with
advertisements and sponsors. It is in their interest that as many people as possible watch their
tournaments, as more spectators mean bigger advertisements and spatngctsc In this
stakeholder we include everyone who contribute to put tournaments together, from casters and
observers to studio managers.

Lastly, a minor stakeholder are the pro gamers themselves. The pro gamers also want as many
people as possible teatch the tournaments they compete in. Without spectators, their team
sponsors and organizers will not pay them to play. More spectators mean more fans and more
money through advertisements and sponsors.



2. Terminology
This chapter describes the termiogy that is used throughout the thesis.

Maps
A map (sometimes called level) is a digital space where games can be played. It is the equivalent
of the board in chess or the pitch in football.

Fog of War

I n many strategy game $,.he visioeof lpsluaity. @he pastsovangap on r
where the player does not have vision is called the fog of war (Gameplay Design Pattern

Collection A, 2014).

Stream

As movies, music, texts are converted to digitized form, streaming become the dominasft form
delivery. YouTube for example is a wéthown streaming service that helps users broadcast
themselves by uploading videos. There are also other forms of video streaming. Video games has
become a popular media to broadcast, where players (often protdgdayers) can stream

when they are playing (Dixon, 2013).

Hit Points (HP)
This constitutes the health of characters in many games. When the characters hit points reaches
zero, the character dies (Gameplay Design Pattern Collection B, 2014).

ExperiencePoints (XP)

A common attribute to Roll Playing Games are experience points abbreviated XP. Experience
points are often gained by defeating enemies in combat or doing contextual achievements. By
earning a certain amount of XP, a character's level is raisth unlocks more abilities (Adams
and Rollings, 2010).

Statistics or Stats

Statistics or stats for short is a character development tool, it defines how powerful the character
is. In some games, when the characters gets a level up, the generalsstdtestharacter is
increased.

Meta or Metagame

Metagame is the external planning on how the current trends are in a video game. It goes beyond
knowing the mechanics of the game but rather about gaining advantage through outside the
game, studying and exploiting the current trends in order to get antade. Metagame is a

crucial element when playing video games at a competitive level (Liquipedia A, 2015).

Real Time Strategy (RTS)

In RTS games, the player controls a whole faction, nation or race. The game is played on large
maps, where each playearcbuild up their bases, train armies and then attack. The player has a
birdébs eye view of the battlefield. The objec
army (Blizzard Entertainment A, n.d.).



First Person Shooter (FPS)

In FPS games, the playenly controls one single character. The player sees through their
characterodos eyes, in first person, hence the
enemies to shoot and objectives to complete (Adams and Rollings, 2010).

Multiplayer Online Battle Arena (MOBA)

In MOBA games, the player also only controls a single character, working in a team with others.
Like in RTS games, MOBAs are played on a | arg
factions fighting each other, with one team plgyom the side of one faction. The objective is to
destroy opposing factionds base.

Digital Collectible Card Games (CCG)

CCGs are turibbased games played with cards, where the objective is usually to reduce the
opponent 6s hit poircdhgames arotraditienally playe€ avithlpleysicalicards,e ¢ a
but have become increasingly popular to play in a digital format lately, especially with the

release of Hearthstone: Heroes of Warcraft. CCGs are usually played one versus one, with the

two players competing by playing cards from their ppecked decks. They are not played on a

map that can be traversed by the players, but is instead played on a virtual game board.



3. Background

This section goes through a brief history edfports and describes tfar chosen games in
detall. It also quickly covers some of the largesperts tournaments and how they are played
out.

3.1 The History of Esports

As capabilities for playing multiplayer games over the Internet grew, more and more people
started to orgaize small leagues and tournaments. In 1997, the Red Annihilation tournament for

the FPS game Quake was played. | t -scateespantr si der
tournament. Over 2000 people participated, the winner received a Ferrauphgwowned by
John Carmack, the gameds | ead developer (Edwa

In the early stages ofsports, games were often not built to allow live spectators. Sometimes the
developers saw the demand for spectating and added it. This was¢hi@ the original

CounterStrike, with spectator mode being added in the first major patch, just months after
release (Steampowered, 2005). To spectate a game though, you had to know the IP address and
password of the server the game was played aordier to make the process less cumbersome,
HLTV was added. Spectators could connect to the HLTV client instead and have full spectating
control. This would also lessen the connection strain of the server, with just one spectator client
instead of hundred$lipgate, n.d.).

Other games worked around not having a spectator mode in other ways. For example, Starcraft 1

did not have live spectating supported by the game, it only had a replay system. To fix this, users
would mod the maps instead, adding anopitayer- the spectator playerwho would have no

units or buildings but had shared vision with both competitors, to allow them to see from a
spectatordos view (Battlenet, n.d.). This vVview
people. Most compeiite games since then have had a spectator mode. Notably, Hearthstone did

not launch with a dedicated spectator mode (Shea, 2014), the only game this report will analyze

that did not have a spectator mode on release.

You cannot really discusssportswithout mentioning Twitch. Twitch is a streaming site, a

spinoff of its predecessor Justin.tv. In January 2015, Twitch reached 100 million viewers a
month (Needleman, 2015). Twitch lets gamers stream any game they want, directly from their
point of view. me pro gamers stream their practice games, explaining their decisions and
interacting with viewers (Kaytoue et al., 2012). Twitch has also established itself as the premier
tournament streaming site, eliminating most of their competition and helpedfgoing

spectating igame with HLTV and replays to allow spectators to watch over their browsers (van
Ditmarsch, 2013). You can still spectategame in CS:GO and Dota 2 if you prefer to control

the camera yourself, though.
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Figure 3.1: Twitch's 24 most popular streamed games February 18 2015.

The games are sorted by viewing numbers.

3.2 Descriptions of the Games

The following sections describe the four games that will be analyzed throughout the report. How
tournaments are played in tgames will also be described. There are certain terminology and
tournament setups that are true for all of the games; Tournament matches are composed of a set
of games. AA set of gameso in this context do
and CountefStrike, but a set of game sessions of the same game. A game session is the whole
activity of a player playing one game (Bjork and Holopainen, 2006). It works similar to sets in

tennis. A match is won when one side wins the majority of the gjahine number of games

varies, depending on how deep in the tournament the match is played, but is usually best of one
(BO1), best of three (BO3) or best of five (BO5) games. Starcraft 2 often uses best of seven

(BO7) games for the grand finals of a tourreant.

3.2.1 StarCraft 2

Starcraft 2 is a redlme strategy game made by Blizzard Entertainment. It is being released in a
trilogy format, the second and current installment is called Heart of the Swarm, with the third
and last expansion Legacy of thei¥@s in development at the time of writing. Starcraft 2 is the
sequel to Starcraft, one of the most popular RTS games of all time. Starcraft with its Brood War
expansion was considered one of the front runners$poés for a long time, especially in

South Korea. With Starcraft 2, Blizzard Entertainment gave thgogts scene a considerable

boost in popularity.

Starcraft 2 has three races; the Terrans, the Zerg and the Protoss. Each race has their own set of
unique units and buildings. The Terransateumanoid race with machines, spaceships and
robots, with units like the Marine and Siege Tank. The Zerg are an insecticide race, who favor
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overwhelming opponents with swarms of units. The Protoss are an alien race with advanced
technology. Theirunitsrtae usual |l y stronger but more expens
order to build units and buildings, players have to gather two types of resources; minerals and
vespene gas. The players always start with a set amount of available minerals amdiigas to

placed on the starting positions on the map. They can then expand to other sites on the map, with
more minerals. A third resource, called supply, also has to be maintained throughout the game.

Each unit takes up a certain amount of supply, the anvauigts depending on how strong the

unit is. The three races have their own method of increasing their maximum supply. A player

cannot build units if he does not have the required supply for the unit, this is called being supply
blocked. Towinthegameplaer s have to destroy all of the o]
by building a large enough army, then attacking their base (Blizzard Entertainment B, n.d.). Most

of the time though, the losing player concedes the game once he realizes he has been beaten

Starcraft 2 is primarily played one versus one, but allows up to eight players to compete in teams
or free for all. There are also custom maps made by the community (Blizzard Entertainment A,
n.d.). Only one versus one is played on a competitive [€ielmaps that are played in

tournaments are called the map pool and is rotated every few months, with new maps replacing
old ones. The map pool usually consists of around seven maps, players are generally allowed to
veto and vote on which maps to play éach match. As the metagame shifts, certain strategies
favor certin maps. On large, open mapspight be hard to defend against a Zerg that spreads

its forces out and attacks on multiple fronts, for example. Some maps have watchtowers that the
players an control in order to get increased vision around it.

2z
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Figure 3.2:.A game of Starcraft 2 viewed from the pl



Two terms that are often used in Starcraft 2 are micro and macro. They are short for
micromanagement and macromanagemenpees/ely. Micro concerns the control of units,
things like unit movements, positioning, unit special abilities and how players use them
(Liquipedia B, 2014). Macro on the other hand, is the control of buildings and economy,
spending resources and prevegtsupply blocks (Liquipedia C, 2014) Even though macro is
sometimes considered more important (Liquipedia D, 2015), micro has its entertainment value
with players trying to make the most out of each unit.

3.2.2 Dota 2

Dota 2 is a sequel to the widely pégouwWarcratft 11l mod Defense of the Ancients. It is now
devel oped by Valve Corporation with one of th

Dota 2 consists of two teams with five heroes
The Ancients are plad at the far ends of the map surrounded by buildings and towers (Yin

Poole, 2011). Each hero is controlled by one player and their focus is to gain experience points,
collect gold, and kill enemy heroes. When experience is gained in combat, more and more
abilities are unlocked and the general statistics of the hero are increased as well. Heroes are
divided into certain roles depending on the primary statistic which includes; strength,

intelligence and agility. Strength heroes grows stronger by gettinghiigreints, making them

harder to kill, which results in that they are good at taking damage. Intelligence heroes are more
reliant on casting their spells from afar, making them more suitable for a supportive role. The last
ones are agility heroes whicheahe serious damage dealers as agility increases the attack speed.
In order to have a good balanced team, it is advised to mix heroes according to their statistics and
their spells (Kolan, 2011). There are computer controlled creatures on the map thakdéed

for extra gold and experience. The toughest of these creatures is Roshan, who drops the aegis
when killed. The aegis brings the hero that carries it back to life when they die. It is consumed
when it is used.

6287625
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Figure 3.3:AgameofDota2 i ewed from the playerbs perspec
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An important aspect about the competitiveness in Dota 2 is the drafting. For each game of

competitive Dota 2 there is a drafting sequence where the captain of the team has to choose what

heroes that should be playedthe game. The drafting is tubased with the teams alternating
between picking and banning heroes. A hero that is banned cannot be picked for the game nor
can a hero be picked multiple times in the same game to make the games more interesting and
variart. During the draft the captain of the team is choosing a combination of heroes that his
team has practiced. In some cases the captain can try and counteract the heroes picked by the
opposing team by banning heroes they think the opponents want and gickatde counter

heroes. This is almost a game itself as it decides on how the teams will play and how the
metagame looks like at the time (Gamepedia A, 2015).

evill O EE B EH EE B
v [ H H H EE R EE

ban pick ban pick ban pick

Figure 3.4:The sequence of banning and picking heroes

The competitive scene started back in 2005 with its first tournament in the original game

(Gamepedia B, 2015). Since then more tournaments, players, teams have increased and Dota has

the most prize money ever in a video gam&gerts Earnings A, 2015). €Hnternational is an
annual tournament hosted by Valve themselves where the prize money is breaking records every
year.

What makes Dota 2 a competitive game is that the game is team based relying on how good the
team chemistry is. In order to improvetework, teams have to play a lot with each other. In

some teams, players are living together prior to a tournament to boost their training regimen and
some teams live at their team houses all year round.

3.2.3 CounterStrike: Global Offensive

CounterStrike: Global Offensive (abbreviated CS:GO) is the latest and third installment of the
popular FPS franchise Counitrike. It was originally created as a mod for the shudgger

game HalfLife, a game made by Valve in 1999. Skyrocketing in popularityntbe was picked

up by Valve and has been developed by them ever since. CS:GO features two teams, Terrorists
and CounteiTerrorists and has five game modes; Classic: Competitive, Classic; Casual,
Demolition, Deathmatch and Arms Race (Cow8gike: GlobalOffensive, n.d.).

Only the Classic: Competitive mode is used f@perts. It is a rounthased game mode, with

five players on each team. For each round,
blow up a bomb on one of the two bomb sitef®iethe time runs out. The Counfere r r or i st
objective is to protect the bomb sites, defuse the bomb if the Terrorists manage to plant it or
survive until the round is over. Either side can also win by eliminating the whole enemy team.
Every round stastwith 15 seconds of buy time, where players use in game money to buy the
weapons and equipment they will use for the round. If a player survived the previous round, their
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weapons and equipment are kept. On top of the standard income players receivarejchey

can also earn extra money by killing enemies, planting/defusing the bomb and winning the
round. Losing multiple rounds in a row also gives bonus money, to allow teams to buy weapons
even if they are on a losing streak (Cow&é&ike: Global Ofénsive, n.d.). Understanding how

the economy works is crucial to playing the game well at a higher level.

100 s & 100 s 20 /a0

Figure 3.5:Agameof Counte6t r i ke viewed from the playeroés p

A game of CS:GO is played in two halves, one team starts by playirgrasigts and the other

team as CountéeFerrorists. Each half is 15 rounds, at which point they switch sides. This means
that there is a total of 30 rounds in one game. In tournaments, one round is usually 1 minute and
45 seconds. To win the game, a teagads to win more rounds than their opponents, meaning

when one team have won 16 rounds, they have won the game. If the teams-tié ab3d

each, an extra three rounds on each side per team is played. If the overtime is tied, another one is
played untia winner has been determined (Dreamhack CS:GO Rules n.d.) (ESWC Gamescom,
n.d.) (ESL Pro League Rulebook, n.d.) (After Hours Gaming League, n.d.).

Like Starcraft 2, competitive CS:GO is played on maps from a set map pool. The teams veto and
vote on whith maps to play. However, unlike Starcraft 2, the map pool is not changed very
regularly. In fact, at the time of writing all but one map is a remake of a map from one of the
older iterations of the game (Countgtrike Wiki, n.d.).

3.2.4 Hearthstone: Herose of Warcraft

Hearthstone: Heroes of Warcraft is a collectible card game created by Blizzard Entertainment.
Hearthstone is a digital CCG that is similar to the satbwn Magic: the Gathering. The biggest
differences is that Hearthstone is played on Virtiegaices while Magic is mainly physical

game.
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The game is set up with each player having one hero out of 9 to choose from (Hearthstone, n.d.)
(Shea, 2014). A game of Hearthstone is won by
30 to 0. The heraeare different from one another because each of them have their own signature
spell called hero power. For example, the priest has a healing spell, the hunter has a hero damage
spell. Some cards are also restricted to a certain class.

In the start of a mtch, players will go into a card selection phase called the mulligan
(Hearthstone Wiki, 2015). During the mulligan phase, players gets three or four random cards
from their decks depending on if the player is playing first or second. The players th&n gets
choose which ones they want to keep and redraw. If two of the cards are redrawn for example,
two new cards will take their place. Mulligan is an important phase as it pretty much sets off how
game will turn out and a good mulligan can result in a bigince of winning.

Hearthstone has three different card types; creatures, spells and weapons (Shea, 2014). Creature
cards can be placed on the game board and are either used to attack other creatures or the enemy
hero. Likewise, spells are used the samag it in addition to the attributes the creature cards

has, spells can power up creatures as well. Spells are not placed on the board but are played
directly from the hand. A subtype of spells are secrets. The effects of a secret card is delayed

until your opponent makes a move that activates it. An inactivated secret is displayed on the hero
portrait. The last type are weapons which some heroes can equip in order for the heroes
themselves to attack.

Christian Carlsson

Figure 3.6: A game of Hearthstone viewed fromthé ayer 6 s perspecti ve.
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The creature cards have four attributes to them; amount of attack power, hit points, mana crystals
required to place it on the game board and a descriptive text (Shea, 2014). Mana crystals is a

kind of resource similar to minerals in Starcraft 2, mearhagin order to place a creature card

on the game board, playersisthave the available amounts of many crystals . At the start of the
game both players start with one avail abl e ma
For example, at the staot turn four, the player has 4 mana crystals, and is allowed to put down

one 4mana creature, or twordana creatures on the board and in the next round the player will

have five mana crystals available to spend.

The depth of Hearthstone comes from degitding. Players can build their own decks of cards

to create powerful synergies and tactics. This is where tournament play divides the lesser players
from the pro players. In tournaments, the best players know how the current meta looks, and how
to couner certain powerful decks. Tournaments in Hearthstone are played a bit different from the
other games. Each player gets to choose one, three or five decks that they will compete with
depending on how deep in the tournament the player is. Normally thengiidack will be

played again in the next game while the losing player gets to choose one of the other decks that
was brought to the tournament. However in 2015, the World Championship changed the rules so
each playehasto win with each of their decks order to win the match.

3.3 Tournaments

As mentioned previously, The International is an annual Dota 2 tournament, where 16 top teams
compete over the largest prize pod@ports has to offer {Eports Earnings A, 2015). The
tournament is hosted by Valvadidraws huge crowds. In 2014, players were allowed to buy
compendiums to access in game cosmetic items for $10, $2.5 of which were added to The
International 2014rize pool (Dota2.com, 2014). Because of this, the prize pool grew to dwarf
any previous evd (e Sports Earnings A, 2015).

In both Hearthstone and Starcraft 2 there are leagues spanning over the whole year called World
Championship Series (WCS) where players have to gain points in order to compete in the final
tournament at Blizzcon (Blizzardnkertainment C, 2014)(Blizzard Entertainment D, 2015).

Blizzcon is an event hosted by Blizzard Entertainment where they promote their major
franchises. In Starcraft 2, the WCS leagues are hosted by official broadcaster partners; ESL,
GOMeXP and SPOTV. BotBOMeXP and SPOTV cover the South Korean competitions, while
ESL covers rest of the world. In Hearthstone, the regional tournaments are divided in a different
way, meaning that 4 players from Europe, America, &saific and China will compete in the

finals.

ESL is not only Blizzardobés broadcasting partn
professional tournaments and amateur leagues for a multitude of games. ESL One and IEM are

its two major tournaments, featuring Cour#rike: Global Offensig, Dota 2, Starcraft 2 and

League of Legends (ESL, 2015).

Dreamhack is the largest Local Area Network (LAN) party in the world, it is arranged twice a
year in Jonkoping, Sweden (Guinness World Records, 2013). It has also grown to be one of the
biggest burnament organizers in thesports scene, not only hosting tournaments during their
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LAN parties, but also organizing Dreamhack OpearfStarcraft 2 tournament with grand finals at
Dreamhack Winter throughout the year, with events all over Europe (Dieok, 2015). In

2015, CountefStrike: Global Offensive will be included in the Dreamhack Open events
(Dreamhack, 2015). The games that are played at the Dreamhack LAN tournaments varies, at
Dreamhack Winter 2014 for example, Courfitrike: Global Offensig, Starcraft 2,

Hearthstone, Dota 2, League of Legends and Ultra Street Fighter IV were played (Dreamhack,
2015).

Figure 3.7: Spectators watching a Dota 2 match at Dreamhack Bucharest 2014 with rapt attention
(Soderberg, 2014).

There are a lot of-sports tournaments around and they cannot all be covered, in Starcraft 2

alone there were 176 tournaments in 2014. Some tournaments we still want to mention are Major
League Gaming (MLG) and World Cyber Games (WCG). Both tournament organizers have had
a bigimpact in the esports scene (Arora, 2014). WCG was considered as one of pillars in
competitive gaming since 2000. In 2014 though, they announced that all tournaments were
cancelled probably due to lack of sponsorship. MLG is mainly holding North American
tournaments with a focus on both PC games and console games (Majorleaguegaming, n.d.).
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4. Theory

This chapter describes the theory that was found and used in the thesis. Spectatorship,
information visualization and graphical interface theory were tleethrain areas of interest.

4.1 Casters and observers

In regular sports, the commentators are usually in the same place as where the match is played
and commentate according to what they see. This does not affect how the TV is representing the
match. In video games, there is usually one observer and ome¢oeh cast ers. The ob
is to manipulate the virtual camera in the game, making sure that nothing important is missed
and that the spectators understand what is happening in the game (Cheung and Huang, 2011).
They are the equivalent of the camerannm regular sports (Stackoverflow, 2013). Sometimes

the role of observing falls on the casters and sometimes-tieame camera does not have to

move at all, like in Hearthstone, for instance. Nevertheless, the observer is often crucial for a
well-produ@dtournament, as casters are often too busy commentating the game to do a proper
observing job at the same time. Imagine what would happen if the commentators of a football
game would have to control the camera as well.

— = . i

Figure 4.1: Two American Footbhtommentators discussing (ESPN, 2015).

The casters have the role of the commensatoregular sports. They usually have two monitors,

one that follows the observerés camera, to co
sees, and one where they are free to look around themselves, to be able to give extra information

to the spectars. Just like in regular sports, the casters haxdepth knowledge of both game

and players. Their job is to describe the gigyplay, explain the tactics deployed by the players

and engage the crowd. As Dustin Browder, the lead designer of Starquafs it:
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nln a game | i ke StarcCraft, the actions of a
what players are doing, what players are planning to do and how the entire match will pan out
based on these actions.o (Lien, 2013).
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Figure 4.2: Casters spectating and commentating a game with computers in front of them (Sznajder, 2014).

4.2 Spectators

Trail et al. (2003) proposed nine motives that explain why people like to spectate sports;
vicarious achievement, acquisition of knowledgetlaetics, social interaction,

drama/excitement, escape, family, physical attractiveness of participants and quality of physical
skill of the participants. Melnick (1993) notes that spectators feel that they are crucial to the
event taking place, that withbthem there would be no competition. He also argues that sports
arenas and stadiums are a venue for casual sociability in an otherwise lonely and isolated urban
environment. Cheung and Huang (2011) conducted a study to identify who spectates Starcratft.
They found that spectators watched Starcraft for many of the same reasons as the reasons
proposed by Trail et al. (2003) and Melnick (1993). Cheung and Huang (2011) identified nine
personas who watch Starcraft. A spectator can be a mix of multiple personas:

1 The Bystandeis the least engaged spectator. They are uninformed or uninvested. The
uninformed can be someone who has no understanding of the mechanics of the game
while the uninvested has stumbled upon the game, but may have prior experience, giving
them some understanding of the game from before.

1 The Curioudocus their attention on knowledge gaps about the game. The fascination lies
in the depth of the game and how new strategies can develop.

1 The Inspireds inspired to play by spectating. The expecee of watching is a catalyst to
want to play the game themselves.

17
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1 The Pupilwatches to learn and to translate what they are seeing other people do, to try to
incorporate strategies into their own play.

The Unsatisfiedees the act of spectating as akeeaubstitute for playing the game.

The Entertainedpectates for entertainment, like they would watch a movie or read a
book.

1 The Assistangpectates from an ovéne-shoulder perspective and gives tips and advice

to the player.

The Commentatdjor caste) provides commentary for the other spectators.

The Crowdand its communal aspect to spectating matches the behavior for regular
sporting events.

= =
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Figure 4.3: Spectators watching pro gamers practice during a tournament (Kristiansson, 2013).

Cheung andHuang (2011) also discuss information asymmetry, the fact that the spectator and
player have access to different kinds of information about the game. While the spectator has
vision of both teams units and can predict where engagements will happen, qityére

know exactly what they will do next, what they are thinking about and what strategies to deploy
to counter their opponent. Part of what is interesting for the spectator is guessing what will
happen, and then seeing it unfold. This kind of tensi@mmilar to spectating poker, as

Henderson notes, poker is an excellent spectator sport, because you (the spectator) know and
they (the players) do not (Henderson, n.d.). The spectator can see the cards of the players, but has
to see the play unfold basen the information that the players have. Henderson also notes that it
is important to know the basics of poker to appreciate all the small things and watching people
play can be an excellent learning tool. This echoes back to some of the nine Statclaftg
personas.
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4.3 Information Visualization

Information Visualization is a subject that concerns visual representations of abstract data.
Looking at games, enormous amount of data has to be cognitively absorbed when spectating a
video game (Bowman eal., 2012). It can be data from players, teams, strategies but-also in
game data like player movements on a map, army amount et cetera.

4.3.1 The Gestalt laws

To understand how to make interfaces better you need to have a good understanding of how
percepion works (Ware, 2012). The Gestalt laws describes the basics of how we perceive
patterns which could relate to the components in game interfaces. Game interfaces has a lot of
components that needs to be placed at the most natural place for the useredackttt is

important to know how to group objects, what colors that should be applied, shapes et cetera.
The following text describes the most relevant Gestalt lavdepth:

The Gestalt law of Proximity or spatial proximity can be a powerful tootdagcomponents
together. Things that are close together are considered as drgougeyes. As seen in Figure
4.4, the spatial differences can create columns or rows (Tidwell, 2011).

Figure 4.4: Gestalt law of Proximity or Spatial Proximitieft figure shows rowsvhich are grouped together and
the right figure shows columns that are grouped together.

The Gestalt law of Similarity can help in determining how things should be grouped. If similar
shapes are next to each other they will be seeryasug while different shapes will be seen as

two individual shapes. Colors can also be used as a way to differentiate shapes. Highly saturated
colors can be perceived as groups and-varsa.
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Figure 4.5: Gestalt lawof Similarity. Left figure shows thahapes can be seen as groups and the right figure shows
how saturation can be for grouping objects.
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Figure 4.6: Gestalt law of Symmetry. Left figure is harder to perceive as a whole while the middle and right figure
are symmetric making it easy to peeive as a whole

The Gestalt law of Symmetry can help making components easier to read or make object
perceived as a whole when they are aligned either vertically or horizontally. Pairing lines for
example as shown ieft figurein Figure 4.6makestheinformation harder to perceive in
contrast to theniddleandthe right oneDakin and Herbert did research saying that we are the
most sensitive to small differences in symmetrical patterns.

4.3.2 Fonts and Colors

Fonts and colors should be used carefafiyoo many variations of fonts and colors can make

the interface feel cluttered and harder to ge
Essential s: Game I nterface Designo, Saunder s
be applied for cors and fonts:

Fonts in interfaces should be sans serif type as they have better readability

Use as few font styles as possible

Bright and warm colors are easier to read on dark background that are common in games,
blue for example is hard to read asitbuld not be used in an interface
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Colors should be used with high contrast differences, making them distinguishable

. The color palette should be adhering to the colors inside the game world to create a
consistent atmosphere

. Use warm colors like orange, i@l or red to get the attention of the player

4.4 Basics of Interface Design for Games

User interfaces (Uls) are a fundamental part of games that connects the core game to the user
(Ye, 2000). Ye describes the relation between the players, the usercmtanththe game core.

The game core is the central part of a game, meaning the mechanics that are used, which is
similar to rules. Starcraft, for example, has units with different hit points that can attack or gather
resources for the player. In order the user to control these units in Starcraft, there has to be an
interaction. This is where the user interface is applied, which can be describes as the connection
between the user and the game core. The user interface includes both the hardware (mouse,
keyboard, gamepad) and the software (buttons, menus, sliders) components. In addition to the
graphical interface components, there are feedback components. These components gives the
player a hint in the interface or in the game world when an action is(Adaens and Rollings,

2010). It can be a sound or a visual element that is appearing in the game or the state of a certain
unit.

user

players . ame core
y interface 9

Figure 4.7: lllustration of how players are connected to the game core through the user interface.
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4.4.1 Interface elements

Interface elements on screen are grouped into categories (Fagerholt and Lorentzon, 2009).
Fagerholt and Lorentzon name the elements as following: Diegetidiegetic, meta and
spatial.

Diegetic interface elements are elements that exists insidertireewarld. In some games, the
game character pulls up a map inside the game so the player sees it or the player can see the
amount of ammunition left in weapon by just looking at the display on the weapon itself
(Stonehouse, 2014). These diegetic elemariceeate a more immersive experience for the
player. The opposite of the diegetic interfaces are thedremetic. These interface elements are
the graphics that are stuck to the screen, for exampbectioa bain World of Warcraft or the
amount of hifpoints and armor a player has in CoutBénike: Global Offensive.

P g
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# Hearthstone

diegetic non-diegetic

Figure 4.8: Examples of diegetic and naliegetic components. To the left, the oxygen clock from Metro 2033 and
to the right, parts of the user interface in World of Warcraft.

When elenents do not fit to exist inside the game world, nor on the screen, they are called meta.
The meta elements gives the player feedback through 2D, but tries to be more immersive than
nondiegeticelementsExamples of this is the blood splatter on the strkeken a player is being
attacked or is low on hit points in FPS games.
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Figure 4.9: Game examples of meta and spatial elements. On the left, the blood on the screen shown when killed in
Battlefield 4 and to the right, interaction possibilities from DoagAge: Inquisition.

If game developers want to give the player information in a way that is not breaking the
experience or the immersion of the game, then spatial information can be used. Spatial elements
are hints or feedbacks that can be put iretn@ronment like a text on a wall or a line on the

floor indicating where to go next. As seen in figure 18 there is a text coming up when the player
is able to interact with a game object.

4.5 Interface Minimalism, Transparency and Consistency

Looking ata bigger scope, when it comes to the information that is provided, it is not always

good to show all the information provided in the game all the time, because a lot of interface
components can create confusion or frustration (Saunders and Novak, 2fiitB)ation that is
unneeded should be hidden but it should be available to be seen by toggling or going into menus.
The interface in AThe Chronicles of Riddick:
minimalistic interface, removing the health bar wittlee character is full of health.

Another way to reduce the interface clutter is to use transparency in tuukegetic

components. Transparency creates immersion because the game world can be seen through the
components. In addition to that, transluceminponents can also help spectators see that more
content is available to the sides (Apple, 2015). It should be noted though that this can make the
information less readable if the game world changes a lot (Saunders and Novak, 2013).

When designing a gaouser interface there are some general rules that should be applied. Trying

to innovate an interface by changing it radically is not always a good thing (Adams and Rollings,
2010) . FPS games for exampl e &aypressithreost al way
keyboard for walking forward. Being consistent through the whole interface is important and it
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goes for everything like colors, position on elements, typefaces etc. Placing visual elements in

the right places can make the learning curve less steapinteeacting with a new interface.

Users have a mental model of how an interface should function and where the elements should

be placed because of previous knowledge. When placingliegetic and feedback elements on

the screen it is advised to keep fgane world as the largest visual component, but the sizes of

the other elements are up for personal preferences. The most importaliegetc elements

Sshould be shown at all times while the | esser
them.
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5. Methodology

This chapter describes and argues for the methods that were used in the thesis.

5.1 Design process

Evaluative research is a process that is largely based around feedback from users (Martin and
Hanington, 2012). The process is itera meaning that redesigns of prototypes or interfaces are
done multiple time reviewed through user feedback. It is an established process that is popular in
the design field as the iterative model is good for improvements from aesthetics or emotional
reponses from users.

User tests can also be conducted to test performance or accuracy of certain tasks during the
development. It is advised to perform user tests during the earlier stages as it becomes more
expensive do redesigns further into the develagime

Rogers et al. (2011) state three principles that are crucial to-aergered approach to

development; focus on users and tasks, empirical measurement and iterative design. This means
involving the users and their needs from an early point, emipyrsmaaluating at regular stages

in development and iterating and refining the design based on the feedback from evaluations.

5.2 Questionnaire

An effective way to get quantitative data is using questionnaires (Martin & Hanington, 2012).
Questionnaires ewists of questions about characteristics, thoughts, feelings, perceptions,
behaviorsor attitudes that is sent out to a large amount of people. There are a lot of online
resources for creating questionnaires and in order to secure a good response rate the questions
should be short and concise as the attention span online is usuallRslgents et al. (2011) also

point out that questions in questionnaires have to be easy to understand, specific and to the point.
Users should always be able to find an answer that suits them. The necessity to be as clear as
possible comes from the fact tliae researcher is not actually there to clarify any ambiguities or
misunderstandings.

The way questions are asked has a big influence on what answers will be gathered (Martin &
Hanington, 2012). Opeanded questions are a good way to get medepth iformation while
closeended questions will rather give more statistical results. Both have their drawbacks though,
openended questions will take the user more time to answer while-etalsd will not give

much information. The closended can be improvdxy having a five point scale instead of
Ayeso or MAnoo.

5.3 Interviews

Interviews are used to gather fitsdnd accounts of experience, opinions, attitudes and

perceptions (Martin & Hanington, 2012). Ideally, interviews are conducted in person, but they

can also be conducted by phone or by other communication devices. Interviews can be conducted
in a structured or unstructured format. Structured interviews follow a script of questions and can
therefore be perceived as formal and impersonal, but it alsestieat they are easier to control
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and analyze. Unstructured interviews also follow some sort of script, but it is much less strict.
The script is used to guide the general direction of the interview. Instead of formally asking one
guestion after anothehe researcher can ask the interviewee to elaborate or ask-tgllow
guestions. The unstructured format are more explorative in nature and may make interviewees
more comfortable and willing to talk than structured, but they rely on the researcher cagnductin
the interview to extract the right information and ask the right questions (Rogers et al., 2011).

If the interview is conducted for exploratory purposes, the unstructured format with diversions
and followup questions are fine. In order to elicit movenfial feedback, with consistency across
multiple interviews, a structured format is more suitable, to avoid bias and altered interpretations
of the questions (Martin & Hanington, 2012).

Interviews with stakeholders focus on information from people witintanest in the topic,

while key informant interviews concentrate on people with specialized or expert knowledge.
Schoormans et al. (1995) found that experienced users were more likely to give useful feedback
when evaluating a concept, due to their aptlit understand the product faster, fill in missing
information and learn more easily.

Interviews can be conducted etzeone or in focus groups (Martin & Hanington, 2012). Focus

groups often encourages natural conversation, with participants abledobeila c h ot her 6 s
ideas. However, the researcher has to moderate the group, to stop one of the participants to
influence the others too much, to encourage and allow everyone to speak their mind. Schirr

(2012) argues that focus groups are not effectivaricovering user needs, generating new

product ideas and evaluating ideas, due to people in groups not working as hard as they would
individually, the desire of group members to fit in and be accepted, thereby leading them to
conform to traditional ideashé group falling to the standard of the least productive member and

the participants do not enjoy an interrupted flow of thought, having to wait their turn.

5.4 Prototyping

A prototype is a translation of studies or ideation transformed into a tangillefa visual
representation (Martin & Hanington, 2012). Tangible representations of a product or a rendered
interface is a good way to test ideas within a design team or with clients. Prototypes are grouped
into levels of fidelity. A low fidelity prototge is more common in the ideation part of the design
process and consists of sketch concepts, storyboards and sketch models. A common way of
doing low fidelity interfaces is to create paper representations of screens and then replace papers
to simulate theesponses of the interface.

High fidelity prototypes are more refined and is a better representation of how the final product
will look like. The high fidelity prototypes for software can have functionality to them which
provides the users feedback, kimg user tests feasible. Both low and high fidelity prototypes are
in the far ends of the spectrum, but there are also prototypes that exists in between. In software
design, presentations of screens can be shown without any interactive functionality.
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5.5The KJ Method

The KJ method (sometimes called affinity diagram) is a brainstorming technique used to
generate ideas (Spool, 2004). It is named after its inventor, Jiro Kawakita. It boils down to
focusing on a single question and individually writing dadamas to solve the question on sticky
notes. The sticky notes are then put on a wall and grouped according to similarity. The groups
are then given a name that summarize its contents and then their importance is voted on by the
brainstormers. Finally, th@ost important groups are ranked, again according to importance. The
method allows a group to find the most important priorities when solving a problem or question.
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6. Project Plan

The thesis will span over 20 weeks and will be divided into 6 phaspeelithinary study 2)

Iteration 1 with prototyping 3) Gather and analyze feedback 4) Iteration 2 with a redesign of the
prototypes 5) Gather and analyze feedback from the second iteration 6) Presentation, opposition
and writing report. During this wholedhis though, we will document our findings and write on

the report.

Deadlines: 27 Mars! 10 April} 24 April! 1 May' 15 May' 16 June
Preliminary study : ; : :
Iteration 1, prototype

Gather and Analyze feedback
Iteration 2, redesign prototype
Gather and Analyze feedback
Write report, presentation and opposition

Figure 6.1: Time schedule and deadlines for the project.

The largest amount of time will be spent on the preliminary study as it is the basis of our
research. During this time we Wibok at:

Literature concerning interface design for general purposes and games
Spectatorship theory

Observing streams and matches

Game interfaces of current games

Regular sports

5

5

During the second phase, we will create the first iteration of guidelimkshen apply them to a
nortinteractive prototype. The neanteractive prototype will then be published on a big online
community called Reddit (Reddit A, n.d.) along with a questionnaire. Furthermore, we would
like to contact companies in order to getdback or insights on how to further develop the
guidelines.

The third phase consists of analyzing the feedback from questionnaires and companies. Answers
from the questionnaires will be put together to give a statistical overview of the proposed

prototype.

In phase four we will make a second iteration of the guidelines and prototypes, based on the
feedback from interviews and questionnaires.

In the fifth phase we will again gather feedback, and see what users think about the changes we
made in phase fou

The sixth and last phase is devoted to writing the final report, making the presentation and
preparing the opposition.
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7. Execution

This chapter describes the process of the thesis. After the preliminary study is described, we
describe the Ul compontenwe named which are used as a vocabulary throughout the thesis. We
then describe the result of the study of the spectator interfaces. The study included our games,
other games in the same genres and regular sports. We then briefly describe thafiost aer

the guidelines and redesigns, moving on to the feedback from the questionnaires. Finally, we
describe the second iteration and its feedback.

7.1 Preliminary study

This section describes the process of the preliminary study, where wetbatirgrabout
spectatorship, interfaces and the games.

7.1.1 Theory and Background

In order to get to know what is already existing in the field and what does not, a large literature
study was conducted. The study consisted of reading books, scientéis papbsitesand

commentsn forums and observing Uls in other fields. Looking more specifically at the books,
most of the books content was theory about how to design Ul for software as there was not a
whole lot about game interfaces. Most game Ul miation were taken from game design books
with small chapters in this field. Because of the small amount of information about game Uls, the
focus went more towards looking at comments in forums. The forums provided more focus on
specific Ul components ancttails that could be added into the games.

The scientific papers consisted mostly of research about spectators and spectating. Spectating is a
widespread phenomenon that exists in a lot of video games, but more extensively exists in

regular sports such #&sotball or even concerts. One focus when reading the papers was finding
theory about what is making spectating interesting and what kind of performance does the
spectators want to see. We also looked at papers and books covering information visuatization

is a field that states how information should be displayed and how humans interpret certain
information.

7.1.2 Methodology

When investigating methods for the project, the wanted results of the projeanaéreed The

project has a large focus @eedback which resulted in an evaluative design process. An

evaluative process has a big focus on feedback from users in order to create improvements which
fits good with the wanted results of the project.

For the feedback methods, we thought that in order to get the most out of our ideas,
guestionnaires and interviews seemed to give the desired results. Questionnaires is a method that
can reach out to a lot of people, but gives mostly quantitative dathtafuea data is wanted as

well and that is why we choose to have interviews.

29



7.1.3 Ethical Issues

An ethical issue we have identified for the project is how far you can go when displaying
information involving players. Most pro players use their owniacuged hotkeys, mouse

sensitivity and settings. When competing at a high level, these settings are considered valuable as
it can give the player a small edge over other players. Is displaying this information in the

interface by going too far? And are feosettings relevant for the spectators? In some cases yes,

| ooki ThgPupit pier sona from the theory chapter it
people to try and mimic the professional players to become better at the game.

Another issue might biactics and strategies used by pro players. Pro players and teams usually

try to hide their strategies during practice, to surprise their opponents by breaking the meta. For
big tournaments, we do not t hi nkorthéstragegiess a bi
to be used, but for smaller tournaments and practice play, this might be a problem. If you allow

for easy accessible, very detailed spectating of practice for example, teams might be able to scout
their opponentsd tactics and strategies.

New players that have not been competing before in tournaments usually have an edge as well as
no one really knows their style of play. When going up againstkmellvn players it is easy for

them to find information about the players and learn how tto@xheir certain style. In this

project we do not want to encourage this to happen as players should play on equal standings.

7.2 Naming Ul Components

This section will start by introducing names for certain Ul components that exist in spectator
interfaces which will be used throughout the thesis. To help describe the Ul, we divided the Ul
components into three categories; player components, spectator components and overlay
components. The components will be written in italics throughout the thesis.

Player components are components that the player sees whereas spectator components are only
seen by the spectators. Player and spectator components ared@nteicomponents, many

player components can also be seen by the spectators. What separatetithamasint of

information they give as spectator components are usually information that helps the spectator to
understand what is happening in the game.

Overlays are other components that the broadcast outside of the game itself are using for
complementig the ingame components if the game lacks important panels. Furthermore, the
tournament organizers often use overlays to convey sponsorships or logos of the tournament.

7.2.1 Player Components

Player components are Ul components that are shown to @ldyerse vary from game to game,
depending on the type of game and its needs. Games played on a map typicalljnmeecga
for example. If some kind of score (like number of rounds in CS:GO or kills in Dota 2) is
relevant, ascore paneis usually shownSimilarly, agame time panes$ usually only shown if it
is relevant. In CS:GO, showing the time left in a round is crucial, while in Dota 2 and Starcraft 2,
it shows the total time elapsed in a game session.
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Figure 7.1:a) Shows a minimap from Hemmef the Storm, b) Score panel from Dota 2,

¢) Game timer panel from Starcraft 2.

Games played in teams haveeam information panelvhere players can get information on

their own team and sometimes limited information on the opposing team. An exartipteis

CS:GO, where players can see how many is alive on both teams, but do not have access to what
weapons and equipment the opponent team is carrying. If the game allows players to command
or target different units (like Starcraft 2), the curresdiected unit panat usually shown on a

panel. In CS:GO and Dota 2 this is #edected player panéistead. Finally, multiplayer games
typically have ahat panebs well, where players can interact with each other.

[07:42]
FAIN

[08:01]

w - $ 3

Figure 7.2: a) shows a score panefrom CS:GO, b) a chat panel from League of Legends, c¢) Currently selected unit
panel.

The examples above are all rdiegetic Ul components. There are some diegetic and spatial
components as well, particularly in Hearthstone. Most of the Hearthstosellébetic, as it is
simulating the board of a board game. The man
examples of theeam information panels this case.
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Figure 7.3:a) shows a character outline in CS:GO, b) heath/mana bar in Dota 2.

Examplesof spatial components are thealth/mana barandcharacter outlinesStarcraft 2 and

Dota 2 both have health and mana bars hovering above the characters in the game world. These
can be seen by both teams at all times and are toggled on/off. In CS:&0awbkad player is

waiting for the next round, they can see their teammates through the wall as character outlines.

7.2.2 Spectator Components

Spectator components are Ul components that are shown only to spectators. The player
components are often showo spectators as well, the difference is that the spectators are
allowed to see all information concerning both teams. Omihanap for example, while

players only get to see the parts of the map where their teams have vision, spectators have the

vision of both teams. I n CS: GO, oharactereoutlipdsthey er s on
spectators can see both teams. The spectator
on.

w (W) LAST HITS/DENIES
211/ 14
166/ 18
AR 83/ 0
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226/ 5
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TR 571 2
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Figure 7.4:a) Shows a tabs panel in Dota 2, b) Upgradesagesgng in Starcraft 2, c) Popp showing money and
stats in the start of a round in CS:GO.

Tabs panebre nordiegetic components that can hold different categories of information, with
the option to swit @spdnetdnwgieeenfoontast bits) goldincoma 2 6 s
and so on, for examplnformation iconsare spatial components, placed in the game world

itself. In Starcraft 2, for example, when an upgrade is being researched in a building, an icon of
the upgrade is shown on top of the Hinb. Pop-upsusually give timely information,
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information that is not crucial to show all of the time, but at certain points in the game. During

the beginning of a round in CS:GO, when the money and statistics are shown for every player is
an example ofttis. Thefullscreen overlays another nofdiegetic component. Like the name
suggests, it is an overlay covering most of the screen. It can be used to shown graphs or a bigger
version of theminimap.

irtal) EXTREME
intel) \ASTERS

#ZESL

1] MarineKing

a

Figure 7.5 a) Shows sponsors that are visible in the spectator interface during tournaments in CS:GO, b) A typical
tournament logo as an overlay in Starcraft 2, c) Diegetic logos that are only shown to the spectators in Starcraft 2.

The spectators are also shownraxhformation and panels that are not necessarily important to
the actual game, but to the tournament as a whole. Examples of thegeraer, tournament
andteam logostournament information and map score.

7.2.3 Overlay Components

Overlay componentare added to the broadcast outside of the game itself and are typically used
to complement the igame components if the game lacks important panels. Nespbres

games have added the ability to sreponsoytournamentandteam logosn the actual gae,

for example. These are then added with overlays. The more features missing fromgeaiime in
spectator interface, the more tournament organizers have to add themselves.

A popular component to add using overlaysvaebcamdeaturing the players. Segitow the
players react and respond to events happeniggnme is a bit like seeing the faces of football
players during a game. Interesting player or team trivia are sometimes shovnivigithanels
These can range from how well a player has beenngldgtely to what their favorite meal is.
Some tournaments have also used Twitter and other social media sites as a means to gather
comments and match predictions to show witha panels.
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2015 TOURNAMENT STATISTICS

OVERALL KDR: 1.25
% OF KILLS WITH AWP:  52.65%
TOTAL ACES: |
IVI CLUTCH %: 63.64%
ROUNDS WITH KILLS %:  50.56%
% OF KILLS WITH PISTOLS: 14.45%

HLTV.orc

a b

Figure 7.6: a) A trivia panel in CS:GO, showing statistics for a player, b) An instance where twitter is being used in
during a stream.

Petter so kawaii #SVTEsport

Some games (Dota 2 and CS:GO, for example) allow spectators to watch directly in the game

client itself, meaning they willnotséeeh e any of the tournament or ga
shots, overlays, analyst desks etc.). They will however be able to hear the casters, as that is built

into the client.

7.3 Study of the Spectator Interfaces

This section describes the spectatoerifsice of the four games, their tournaments and a brief

look into other games and regular sports. After having looked at the four games, we compiled a
matrix with the different Ul elements we found. This was then made into the Ul Components
described prewausly. The Ul Components Matrix can be found in Appendix E.

7.3.1 Description of the Dota 2 Spectator Interface

Dota 2 has the most Ul components out of the games we analyzed, which could be because of the
complexity of the game. When it comes to the dmesf Dota 2, most of the learning actually

comes from getting the basics down on each hero, what items are needed, laning combinations,
abbreviations and a lot of teamwork (Godec, 2015). Most of the information shown in the
spectator interface is showntime player interface.
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a) team informtion panel f) minimap
b) team logos g) selected player
c) game time and score panel panel

d) tabs panel
e) shortcuts for fullscreen overlays

Figure 7.8: Various panels and Ul components in Dota 2

Starting at the topf Figure 7.8jt shows aeam information paneshowing the health bars, hero

picture, ultimate icon and colors. Tlmamlogoa r e s hown n e xnformaton each t e:
panel.In the middle, @yame time panedhows the irgame time and the day and night cycle. The

small icons to the left and right are shortcuttatus paneblndfullscreen overlaysThetabs

panelcan show informi@on of how many last hits or denies on creeps that have been done by

each hero, how much experience and gold each player is gaining each minute, the current gold,

hero level, net worth, buyback status and fantasy points (Gamepedia C, 201f5)ls€heen

overlaysshows graphs with the experience or gold difference between the teams. This is a

feature that has not been seen in the other games warmayeedand it should be taken into

account that it could maybe be added in other games.

When playing tb game théabs panehlndfullscreen overlayare not visible for the players,

which can be understandable as they would give them too much informaticeaithe
information panels visible to players, but only shows the hero icon and colors, not thé.heal
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The bottom of the screen is dedicated tontin@mapand theselected player panelheminimap

is positioned in the bottom left corner. It has large icons for the heroes, which are colored after
each herods personal entale theteamd, the icom af @e teamdasf ur t h
round circles with a pointed edge, while the
Theselected player panéhkes up the space to the right of thimimap.Starting from the right

of the panel, there is a shop buttohere players can buy items, a glyph button that makes

buildings invulnerable for a short amount of time, gold of the currently selected player, last hits,
denies, kills, deaths and shortcuts for the courier. To the left of this section are the invetgory sl
followed by the spells and the yellow squares underneath the spells shows which level that have
been obtained for the spell. Above the spells are the health and mana bars and to the left are hero
statistics like movement speed, armor, strength etcetdedth the hero portrait is the level of

the hero.

In addition to the nowliegeticteam logosat the top of the interface, there are also diegedim
andsponsorlogo® n banners in the entrances to the eac
game woid.

Comparing the spectator interface between tournaments in Dota 2 is not really applicable as it
basically looks the same for all of the tournaments. Valve has not given out tools to help
tournaments change the Ul. What can be spotted though is thattsornaments places their

l ogos and sponsor overlays in places that hid
just hiding the quick buy bar in the bottom right.

Dota 2 uses green and red to distinguish teams which is not good for colpdaiple as both

are seen as yellow. There is a colorblind mode for Dota 2, but it is not used a lot in events, the
reason could be that the blue color for mana is hard to differentiate from the blue team color
when using color blindness mode.

7.3.2 Description of theStarcraft 2 Spectator Interface

The spectator interface in Starcraft 2 during the last two years has changed a lot from when the
game was released in 2010. Even though there are changes, crucial information components are
still present. Figure 7.9 shows the original spectator interface with the various components. The
tabs paneln the top left corner has additional available information that can be accessed through
hotkeys. Theabs panetan show the units that are on the fielodwimany units that have been

lost, the income of each player, army composition, actions per minute (APM) or the production
tab, arguably the most important one. It shows the units, buildings and upgrades that are being
produced.
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Figure 7.9: Various panés and Ul components in Starcraft 2.

A team information paneh the top right corner displays the minerals, gas and supply of both
players. This is often called tihesource paneh Starcraft 2. Some interfaces show the current
income of resources as well as the army and worker supply differescerépaneis shown
between theesource paneand thetabs panelat the top of the screen.

In the spectator interface there alsogop-up windows that can be accessed when the observer

wants to explicitly tell something to the spectators. The windows are large and is placed at the
center of the screen to gain attention and they show pretty much the same information as the tabs
parel on the left side. One component that is present in many RTS gamesmisithapwhich

shows army movements, proxy buildings, fog of war, map layout, amount of bases and more. In
Starcraft 2, theninimapshows units and buildings as colored square gtoes. The hard part

with this representation is distinguishing the units from the buildings as they have the same

color. Keeping an eyen theminimapis critical for providing game awareness and knowing

where both your own a paditiohed @giqupeda & r2@LH)tThes ar mi e s
standard player colors to use are red and blue, which is good for people who are colorblind.

37



The Starcraft 2 spectator mode has the ability to completely hide the interface during large
engagements, allowing the speor to have a bigger amtearerview of the battle. Another

functionality of Starcraft 2s strong team colors and effects. Not only are the units clearly
colored according to their team color, irbut th
team colors as well. This can be very important in Starcraft 2, especially in mirror matchups,

when both sides have access to the same units.

Community driven projects are being developed trying to improve the spectator interface of
Starcraft 2. Forxample, the MIT Game Lab has developgzbg-up notification system for

when upgrades are being completed and how many workers were killed during a worker
harassment. GameHeart is another project that makes it possible for tournament organizers to
add infamation to the game, likeformation icondor buildings andeam, sponscand

tournament logog the game world, for example. Making the interface customizable has its
drawbacks, though. Blizzard does not provide standards or guidelines on how faeanter

should be designed to create the best spectator experience.
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Figure 7.10: The WCS GameHeart interface of Blizzcon 2014 finals with interface components on the bottom

WCS GameHeart, shown in Figure 7.10 has movethtie panebndresource panetlown to

the bottom of the screen. The argument for putting all the visual components at the bottom is
because Starcraft 2 has a birddés eye perspect
be shown at the top of the screen (Schutter, 2014).
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Figure 7.11:The spectator interface in GSL which looks similar to the default interface.

GSL has an interface that is different from the one at Blizzcon 2014. This interface has the
resources at the top right which is the same as the original speatétifigce. Most components
have been moved to the sides, which gives more space at the centabslpanels placed in

the top left and the player names and score standings in the top center. What is special for GSL
are the player cameras next to thaimapand theselected unit pan&n the bottom right that is
shown when the observer has selected a unit, building or an army.

7.3.3 Description of theCounter-Strike: Global Offensive Spectabr Interface

Watching CS:GO in the game client itself is done by using GOTV. This is the successor of
SourceTV (CounteStrike: Source) and HLTV (original Count8trike). It allows spectators to

watch both live games and recorded replays. GOTV also has an autordisbatb can be

enabled if the spectator does not want to control the observation themselves. GOTV has three
main modes, first person mode, third person mode and free roam. In the first two, the spectator is
bound to a player and follows that player araundirst person, the spectator sees from the same
view as the player, in third person, the spectator sees from athexaroulder perspective, but

is free to watch the player from different angles. Free roaming allows the spectator to detach
themselvedrom players and move around freely. There is also a map overviallsaeen

overlay, which enlarges theinimapand shows the position of each player as a small dot. The

map overview can be drawn on to show plays and tactics. When spectating via Tveitc

Twitch broadcaster is using GOTV to spectate the game and then broadcasting the game from
their observerods perspective with their caste
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Overall, GOTVOs i nt er {gane player mterface.elbettepossthemi | ar t
same color coding as in game (Terrorists are bronze colored and Cbeamtaists are blue).

But there are a few key differences. First and foremost, the spectator has access to information of
both teams instead of just their own; weapons, equipmeoney etc. There is also theay

system. It is @haracter outlinesystem that allows the spectator to see colored outlines of all

players, even through walls as seen in Figure 7.12. When the currently selected player is flash
banged, @op-upicon is displayed in the middle of the screen, showing how long the player is at

a disabled state. When other players are flashbangethnation iconsare placed above the

pl ayerds head in the game worl d as oftee@awn i n Fi
grenades and can also follow a thrown grenade in the air, which is often used to highlight
impressive and seemingly impossible grenade throws.

CLO tarik 65%

8Lv.06 roca 100%
v

Figure 7.12:a) X-ray shot over a bomb site where the character outlines of both teams saarhe

b) Information icons above their heads when being flashed.

Of the games we looked at, CS:GO is probably the easiest to understand if you do not play the
game yourself. Each round boils down to two teams eliminating each other or completing a
straightforvard objective. The primary focus of action are engagements between the teams and

how those engagements are set up by the players. One of the biggest problems with spectating
team first person shooters is that you only see the point of view of one pl#yetiate. It falls

to the observer to find the players that will be most impactful each round. This requires

knowl edge of the game and the playeroés tactic
player views to show the game from their varioasspectives. The free roam mode in GOTV

also |l ets the observer set up birddéds eye vVview
for example. This can be used in combination with the grenade perspective to show how teams

set up takeovers of bomhes.
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Figure 7.13:Various panels and Ul components in CS:GO.

What is most important is which players are alive and which player you are currently spectating.
GOTV displays the names, health, equipment and weapons of players to the right and left of the
screen (one team on the right, the other on the lef€aim information paneld heselected

player paneht the bottom has the name and current weapon of the currently spectated player.
Extra player stats can be toggled to be shown or hidden forah&. @ he stats are number of

kills, deaths and assists, average damage per round, killing streaks, headshot percentage and the
number of times the player completed an objective (planting or defusing the bomb).

Theminimapis similar to the one used whptaying, except that both teams positions are shown

to spectators. Together with thearacter outlinesthis gives the spectator a better sense of the

pl ayersdéd positions on the map. Fol-Teoavistsng t he
are bluedots and the Terrorists are bronze dadditionally, the dots have numbers in them,

ranging from 09, designating each player with a number that can be seenteathe

information panelsThe currently selected player has an extra white circle argildevcone in

the direction they are facing on threnimap.
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Since all off the tournaments rely on GOTYV, their interfaces are very similar to each other. The

di fferences between tournaments | i e mainly in
mostlythroughtournament logosndsponsor panelsSome use overlays to box in parts of the

standard game interface as well. Digital stickers vatim logosan be bought in advance of

major tournaments. The stickers can be placed diegetically on weamhwssupport for a

team. The teams themselves earn a part of the profit in the sale of these stickers. Many of the

bigger tournaments also have the ability to show instant replays. This is most often used in the
beginning of rounds, when there is no othetion to show. During ESL One Katowice, ESL

used a special view for 1 versus 1 situatiasseen in Figure 7.14.
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Figure 7.14: A view of 1 versus 1 in CS:GO.

7.3.4 Description of theHearthstone Spectatorinterface

Hearthstone differentiates itself frothe other games we have looked at by the fact that there is

no need for a dedicated-game observer, since there are only two players and everything can be
shown on one screen without any movement. This means that the caster can do the observing as
theydo not have to interact with the game, just watch and commentate. Hearthstone did not have
a spectator mode until recently (spec mode hearthstone reference). This did not stop tournament
organizers and players to hold tournaments though. Even Blizzandehes held a World

Champion Series for the game. What is interesting though, is that so far tournaments have been
hesitant to use the spectator mode, instead relying on the methods they used before.

The reason for this is probably because the spectaide leaves much to be desired. There is

nopregame | obby, forcing the organizer to set uj]
cards, the caster that does the observing nee
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game. Finally, the castevill see the game from the perspective of one of the players, meaning
one of the players will have the top pogitiavith t_helr cards upS|de down as seen in Figure 7.15.
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Figure 7.15:Shows how t he spectator vi e wheofficialtiniyanme tesipn pl ay er s i
Hearthstone.

The spectator interface itself is the same as tgame interface. Since it consists of diegetic

components there are no panels, but what can be calledgarem i nf or maetattlien O p an e
top and bottomofte screen. They hold each playerds car
the playersdo decks. Hapupappeanvgth tbewnenber af cadds lefkin ma k e
the deck. On the left side of the game board is a 4taskdabs panelHoveringover the icons

in the panel displays the previous cards that the players have played. As more cards are played

the icons are scrolled down the panel.

a) team information anel
b) tabs panel

C) pop-up

Figure 7.16:Various interface panels and components in Hearthstone.
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The way tournaments handled not having a spectator mode for so long was with overlays and
switching the sides of the players. One of th
Il nvitational, organized by Bl wwasawitchedeaflo s how
turn. This technique has been done by many tournaments since. Switching views allows the
spectator to see both the card draw of both players, and their thought process when they are
hovering over and selecting cards. The drawbacksraftaatly switching views is that it will be

confusing for newer players and spectators to understand the perspective has changed if there is

no extra indication that view has been switched. Webcams of the players are often used to do

this, the active playe6s webcam overlay is wusually highlig
of the switching technique is that if the view is switched too early, the spectator will see the same
card effect twice, once from the perspective of the player who played the camdcaniom the
perspective of the opponent.

I n early 2014, tournaments started experiment
the same time. We have found three variants of using this overlay technique. The first uses an
overlay atthetopaf he screen, where the top playerdés ca
consistency between playing and spectating as the cards are at the same position, but the overlay
usually covers parts of the top phapeéemadgerbéro
cards at the bottom of the screen. This variant requires extra thought on how to show whose turn

it is. The third variant shows the playersoé c
requires extra overlays to hide the normal camistjpns ingame

a

Figure 7.17 a) Both player's cards are shown at the bottom, b) The top player have an overlay with their cards c)
The player's cards are now in the bottom right and top left with ovellagking the original positions.
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All of the actions in Hearthstoregefocused on the hgame board itself, which is a square. With

a widescreen monitor, this leaves areas on both sides of the board empty. Tournaments have been
good about using this space, using itk@bcam®f the plars, decklists, names of players, the

game score pangsponsor panel, tournament logbhis is also done using overlays, and cannot

be done in the actual-game spectator mode.

Hearthstone uses red and blue to differentiate the top and bottom pldyarght is not
consistent with colors, as the playerods pe
Tournaments that wuse the technique of swit
when the players who is playing is always blue. Wagbod with red and blue is that these

colors are distinguishable for colorblind spectators.

rsp
chi

7.4 Other games

We looked at the spectator interfaces of other games in the same genres in order to get
inspiration on how they solved issues and if somethingddmeiborrowed from their interfaces.

Starting with the MOBA genre, Leaguelofgends i(oL), Heroes oNewerth HoN), Smite and
Heroes of th&storm HotS) wereanalyzed Both LoL and HoN have similar spectator Uls with
team information panelsn the sidesf the screens which can be seen in CS:GO. In HON, most
player specific information like the spell cooldown, gold and items for each player are displayed
on the sides. In the middle bottom there are additional player specific information with gold per
minute, experience per minute and the current kills, deaths and assists. Furthermore, gold per
minute and experience per minute for each team can be seen at the top of the screen.

League of Legends is similar to Heroes of Newerth in most aspects. The layenailis similar,

with differences being the minimap and player panel position. The minimap itself have big

contrast differences between hero, towers and building positions and the environment to

maintain good readability. Furthermore, the colors foitélaens are purple and teal to give good
readability for people with colorblindness. Other differences to HoN are gold per minute and
experience per minute whereas gold per minute is only displayed for each team and experience

per minute is not displayed atl | . LoL6s interface gives more f

A game that can be argued for not being a MOBA is Heroes of the Storm by Blizzard
Entertainment. Blizzard themselves have said that HotS is not a MOBA but a hero brawler
(Gaston, 2013). Some garmechanics that define a MOBA game are removed or modified like

the presence of items, player levels are replaced by team levels, different maps instead of just
one are some examples. The Ul is also different from HoN and LoL in that the team panels are
displayed at the top. Because of the fact that teams gain experience together, only the experience
of each team is needed. The only choice players have to make inside the game is choosing
talents, which are shown in the bottom of the screen.
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Figure 7.18: a) League of Legends minimap, b) Heroes of the Storm minimap, ¢) Smite minimap,

d) Call of Duty: Advanced Warfare minimap.

Looking at specific Ul components, th@nimapis different from other MOBAs as the maps in
HotS are not square, but have shapes to them. In order to get additional game world space, the
minimapdoes not have a square panel behind it, but it is sthmé with a distinguishable

border. A feature Hot8as that other MOBAs do not have is colored circles underneath the
heroes to further distinguish the teams. This applies to spells as well, where certain spells are
colored in either blue or red to signify to the spectator of which team that castedthEhspe
feature can also be seen in Starcraft 2 with certain mods.

A game that has big differences between playing and spectating is Smite which switches between

a third person view while playing and a birdo
overview. The Ul itself is relatively similar to LoL witeam information panelsn the sides

and a bottom panel for the statistics of each player. The statistics panel can be changed to

Another Ul component that has similarities with LoL is the minimap which has the beige ground

and outlined hero portraits. The beige ground does not comply with how the environment itself

looks like as the environment is mostly green.

In order to get igpiration for CS:GO, we looked at other FPS games, specifically Quake Live
and Call of Duty: Advanced Warfare. Quake Live is an old game that have been around for many
years. The game mechanics in this arena based shooter are largely based on gettarglarmor
weapons at the right times when they spawn and keeping track of the cooldowns. In order for the
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spectator to get a hold of these timings, there are countdown timers on the sides that shows how
many seconds there are left till the weapon or armor spawn

Another FPS game we looked at is Call of Duty: Advanced Warfare. We looked specifically on
theminimapfor this game as it is substantially different from the one in CS:GO. The CoD:AW
minimaponly consist of three colors, black, white and grey witltlbolaeing the outside ground,
while grey are walkable areas inside a building or bridges between buildings and white are
unreachable areas. A notable feature imti@mapare the player arrows that shows where the
players are aiming and walking but além®s when someone is shooting with adding a flashing
animation in the front of the arrow.

The last genre that is naswidespread as the other ones as a digital platform are CCGs. We had
to investigate thoroughly to find games that is similar to HeantlestOne game that used

interesting visual cues is a CCG called Hex. This game uses the board to indicate whose turn it is
by glowing certain parts of the board.

We also looked at a nesfigital CCG called Magic: The Gathering. Spectating MTG is different
as the game is tangible, so the spectating is mainly done from the side of the table. In some cases,
the tournament organizers shows important cards in the overlays of the stream.

7.5 Analysis of the Spectator Interface
This following section describes wihae found out when spectating the games.

7.5.1 Streaming Quality and mobile phones

When we analyzed streams and videos of past tournaments, one problem that occurred was the
quality of these videos. Most videos were shown with the best resolution [28ipgrésulting in

that certain visual components were hard to tell apart. A notable one is the CS:GO minimap
where the numbers inside the player circle was only visible when closing up on the screen.

Another important aspect about videos and streamitigiigshere are a number of people
watching from smartphones and tablets. These devices have small screens which makes it harder
to spectate as the small details are not visible.

7.5.2 Exciting the Spectator

The most crucial thing in-gports is showcasirte level of skill and tactics that go into the

games. The pro players put in hours of trairemgry dayin order to compete at the highest

|l evel, and showing that off is whatés i mporta
described by (Starcrafitom the stands). Fdrhe CuriousandThe Pupilwho spectates in order

to learn more about the game and its tactics, showing not only what happens, but also how the
players did it is crucial. To a lesser extent, this can also be trié@éoEntertainedwho simply

watches to be entertained.

In CS:GO, for example, showing the Terrorist team set up a takeover of a bombsite in CS:GO,
following the perspective of thrown smoke grenades that cut off the defenders from seeing
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clearly and pushing them outofo t i on, then using a birdos eye
taking the bombsite over. These smoke grenades and pushes are practiced to a detail by teams
and are therefore highly coordinated.

One of the most important things in CS:GO is eliminatingofhi@osing team. Since the spectator

usually foll ows one of the playersoé view, the
react and shoot. This has led to a discussion of-tlag system in the community. Some prefer it
to be off when engagemearntappen, since they feelthexay out |l i ne i s distrac

get to see exactly how the player sees the situation, sincerélyeoutline can be seen through

walls. The upside to using theray system is it helps to show where the playesshaading, and

their reaction to kills and callouts. Some observers and spectators advocate using a combination

of both, leave xay on for most of the round, but when engagements are about to take place,
switch it off to showspectve game from the playe

A common example in Dota 2 is the way players often stick around team fights, even when they
are very low on hit points, counting on their own ability to avoid getting caught by the
opponent 6s attacks and s p &anmstes, kilodwledge ofteequi r e s
opposing e a heéoss and what to avoid. Big team fights can often turn games around and are

often the center of attention.

In Starcraft 2, the ability to attack in multiple places simultaneously requires rapid fingers and
decision making. Attacking an opponentds expan
the same time, for example. Some Starcraft 2 tournaments have cameras that are pointed at the

pl ayersd keyboards to show t imete)maerslaie angn of pl a
game way of indicating the speed required to play at the highest level.

In Hearthstone, a perfect use of the mana crystals and cards at the given turn and making optimal
plays have to take not only your own hand and deck into atdout also what you think your
opponent has on their hand and in their deck. Recognizing what deck the opponent is playing and
thinking ahead, what kind of cards can be expected to be played two rounds from now,
calculating how likely it is the opponehas the cards they need to counter and so on.

7.5.3Instant Replay

Instant replays are heavily used in regular sports, especially in fast paced sports. They are often
used to highlight something, a skillful sequence or a questionable play. Replay$oiteihes

action from a different point of view and are usually shown when there is nothing else going on.
In hockey, for example, a goal might be shown from the standard camera view first, then from
the opposite side of the rink, if it is hard to see eyagtiat happened from the standard view. A
replay in hockey are most commonly shown between plays, i.e. after a goal or an icing call.
Replays in esports games are used in a similar fashion. In CS:GO, replays are often used to
show how the outcome of a mdiwas decided. In Dota 2, replaying a team fight sequence can
show which team came out better from it, and show momentum swings in the game. Just like in
regular sports, replays are most often played during lulls in the action. For example, during the
begnning of a round in CS:GO, when players are buying weapons and just moving out of spawn,
or in Dota 2, in lulls in the action as heroes are just farming. From what we have seen, Starcraft 2
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and Hearthstone have not used instant replays. Tournamentsaaf@has used replays to

show highlights after a game is complete, though. We think the reason for the lack of instant
replays in the two games is that the action is more or less continuous, there are seldom lulls in
the action, leaving only time betes games to show highlights.

7.5.4 Webcams

Webcam®n players are often used in tournaments. Showing how players react to what happens
in-game is a good way of showing the emotion that they put into the game. Some Starcraft 2
tournaments have alsohad@mas on t he playerso keyboard ano
which they play. Reeves et al. (2005) argues that showing the movements and gestures that the
performers (the players in our case) make can impact the spectator experience, comparing it to a
ppani st playing their piano and how the pianis
of the skill and emotion involved in the performance.

7.5.5 Player Trivia and Social Media Integration

Regular sports games often have player and teara tlisplayed during matches. Things like

recent performances and statistics are usually shown. This is somethingpbaisegames have
started to pick up as well. ESL One Katowice used small info boxes with player stats, number of
kills with a particulaweapon, for example.

Make the audience more engaged with having bets on who wins, a small text that is scrolling
showing tweets et cetera.

7.5.6 Team Jerseys kgame

Taking team colors to another level, the Championship Gaming Series changed thedskm

of the teams in Counte3trike: Source to customized team jerseys, complete with names and
jersey number on the back. This was an attempt to comspares to regular sports and make it
easier for spectators to identify and cheer for their teB®k.did something similar in Counter
Strike 1.6, with Counteferrorists having blue upper bodies and Terrorists having red, with an
ESL logo on the chest and back. From what we have gathered, only the spectator could see the
modified skins, the playersemselves saw the normal skins so it did not impact the gameplay.
The idea has been brought up again for CS:GO (Larsson, 2014), with mixed reactions.

In Dota 2, players can buy custom skins for the heroes in the game. Custom skins could be made
to have tem logos and jerseys. However, since each hero is different in Dota 2, thishanvgha
negative effect, if the spectator cannot see which hero is which.

7.6 Regular Sports

This section describes our experience watching Super Bowl 2015 as well as asmmpar
between regular sports and their game equivalents. This was done to study and find inspiration
for our redesign and guidelines.
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7.6.1 Super Bowl 2015

This was the first time either of us had watched a proper game of American football. The only
knowledge we had of the sport was from watching movies and TV series involving it. We
purposefully tuned into the American broadcast as we suspected the Swedish broadcast would
explain the rules and we wanted get the genuine Super Bowl experience as eesnodine

sport. From the prgame show, we understood we would have to pick up the basic rules

ourselves, as the commentators were discussing very detailed aspects of the game and its players.

Figure 7.19: Super Bowl 2015, American Football.

At the beginning of the game we were a bit lost but it did not take too long to understand the
basic rules. Having the current down and yard distance displayed both on the scoreboard and
digitally overlaid on the pitch made us understand it was impoxéghetgame, eveefore
understandingvhat it meant. There was also a yellow line indicating how far the team would
have to push to reset the downs, which was one of the first things we noticed and discussed the
use of. We caught on pretty quickly that theee things all correlate.

Something else that helped was the commentators and referees. Even if the commentators did not
go into much detail about the basics, they still mentioned the downs and distance and what those
implied. During replays, they higjghted and explained plays so that even we could understand.
Something that helped here was that the commentators could draw on the screen to help show
what the players would do, so you knew what to look for. The referees were good about
announcing penads very clearly and explicitly, something that helps someone who does not

really know the rules.
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Every now and then, detailed information on
shown. This did not tell us very much, but to someone whawslthe sport would probably be

more interesting. During one of the replays, the commentators mentioned a similar play earlier in
the season. During the next intermission, both replays were shown, so the audience could
remember the play as well. Thingkdithis helps to create storylines for the fans to follow,

which we thought was great.

We found three interesting points when analyzing the event afterwards. First; understanding the
basics of something new is not an insurmountable obstacle. New spedtatart necessarily

need to understand every little detail, as long as they get the basics quickly enough. Second; only
show the most important details at all times. The Super Bowl broadcast scoreboard only showed
the score of the two teams, the time pedod, and the current down and yards to go. This helps

a new spectator to focus on understanding how those things correlate first and worry about
specifics later. There is no need to overwhelm the spectators with loads of information that they
will not have any use for. Which leads us to the last point; detailed information can be shown
with pop-ups at the sides of the screen or during downtime. In the Super Bowl broadcast this was
mostly used during downtime, probably because there is a lot of it inidgandootball. The

more experienced spectators are the ones who will benefit the most, but it might serve to
introduce newer spectators to the more detailed aspects of the sport as well.

To compare this to-sports and our four games, learning the basfitsem is relatively straight

forward. In simple terms, the goal of all four games is to defeat the opponent by eliminating

them (in game, of course). It is obviously more complicated than that, just as American football

is more complicated than two teatnging to bring a ball to theio p p o ngoal aréasbut it

serves as a basic understanding. The amount of information shown in our games compared to the
Super Bowl is harder to compare as it varies a lot between the games. For example, we felt that
the CS:GO interface had some unnecessary information, while Hearthstone did not have enough.
There is also the complexity of the games to take into consideration. The rounds in CS:GO, the
kills in Dota 2 or the hit points of the heroes in Hearthstone can Soatds compared to the

score in American football, but what about Starcraft 2? The closest to a score in Starcraft 2 is
probably the mineral, gas and supply count. The amount of extra information that should be
shown varies between the games, dependinrgbre game 6 s n e esdostsgarheast | vy,
utilize downtime or lulls in the action to show extra information or stats. Replays, player or hero
stats screens or overlays showing the map or more detailed stats is shown between rounds, after
team fights ad so on. Most often though, the stats come from the current gatoernament.

As esports keegrowing, the depth of stats will probably grow. For example, if two Starcraft 2
players have played thirty games over the last two years, looking at who vgbtimes, what

tactics were deployed and so on might be interesting.

7.6.2 Regular Sports and their Video Game Equivalents

While American football was the only regular sport we looked at extensively, we also did a small
comparison between real sports dmeir video game counterpart. The games we looked at were
FIFA 15 (association football), NHL 15 (ice hockey) and Virtua Tennis 4 (tennis).
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FIFA 150s camera view is the same as when you

also shows match stat&di ball possession and so on, like a real football game. The scoreboard

is very similar as well, showing only the teams, their score and the time. It does a good job of
simulating a real football game from a spectator standpoint and even as a player yeu se

game from the spectator view. FIFA 15 has the currently controlled players in the bottom
corners, a smathinimapat the bottom with dots representing all of the players and a yellow

cross that represents the ball. When the ball is in the air,aawelbss is also shown on the pitch
where the ball will land. These three things do not exist in the real game. Perhaps they will be
added as technology is more and more adapted into the sport, having recently started using Goal
Line Technology (FIFA, 2014

In contrast to FFA 15, the standard NHL 15 camera view is not same camera view used when
watching a real hockey game. Instead it the camera follows along the long side of the rink. This
can be changed in the settings though. NHL 15 uses the samechNEBaard as the real NBC

uses for their NHL games, they even use same commentators. The puck has a shade around it to
make it more visible. This was something that was actually tried in the real version of the sport,

in the 1990s. The puck would have aébglow around it and when it was shot over a certain
velocity, a red streak would indicate the shot. The popularity of this invention is controversial,
according to a Fox survey, 7 out of 10 liked the glowing puck (Keri, 2006). But at the same time,

it was voted the sixth worst innovation in sports by ESPN readers (EPSN Page 2, 2002).

(R
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Figure 7.20: a) A red glowfrom thepuck when it ishotto a high velocity, b) A blue glow around the puck during
normal play.

Virtua Tennis 4 has a similar feature, thadl leaves a trail behind it, making it easier to see.
Though we are not tennis experts by any means, our guess is a glowing ball with a trail would
receive similar welcome in real tennis as the glovpagkreceived in ice hockey. Something

that could le interesting though, is showing the serve speed, which is something else Virtua
Tennis 4 does.

These games emulate spectator sports, and the result is somewhere in between the act of
spectating and the act of playing yourself.
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when you are spectating the sport, they also use similar overlapssivbeing scores and stats,

but use the digital aspect to introduce changes in how the game looks and the information

available. Even if the adaptation of the real version of the sport is slow, perhaps they will
incorporate more and more of the digitaledp in the future. However, there will always be
purists who think the 6soul d of the game will
something to keep in mind when designing the spectator interfacesorts titles as well.

7.7 Guidelines, first version

The aim of the thesis was to find guidelines that gives directions on what to think about when
designing spectator interfaces fesgorts. The spectator interface study and the interface theory
in the preliminary study resulted in the first version osthguidelines. They were no more than

a couple of keywords or a sentence for each guideline, like an alpha version of the guidelines.
Just general opinions and quick thoughts from the analysis of what some of the games did well
and what we thought was miisg.

Alpha Version of the Guidelines:

1. Consistency between playing and spectating
2. Color blindness 10 % of men are color blind
3. Team colors
4. Pregame lobby setup
5. Utilize downtime
6. Points of focus, know your game, are there any lulls in action where yahocan
replays, or is there continuous action?
7. Promote teams through team logos etc, not only does it make the sponsors happy but the

beginners can see a difference between the teams.
8. Visual Clarity, Due to lesser stream quality and mobile streaming,eheeats should be
big and visible.
9. Minimap, try to relate the players and team colors with the minimap
10. Toggle to hide/show information and statistics
11.Pl ayer 6s skill should be displayed and not
12.Giving too much information to the spectator can takeyaiva suspense
13.Involve social media in the game
14. Different spectator for different personas

7.8 Brainstorming

Besides looking at what other games and genres have done, we also wanted to explore new ideas
and what could be added specifically to each gamerder to do this we conducted four KJ

technique inspired brainstorming sessions, one for each game. The question we wanted to answer
was, is there anything missing that specifically adds to the experience of spectating this game?
Having both played and sptated all of the four games, the point of the session was to come up
with new interfacdeatures thahave yet to be implemented or even thought of. We did not

follow the KJ technique fully, but devoted about 30 minutes to each game, sitting sepactely a
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writing down things we thought could be added to the game, which has not yet been seen. Sticky
notes with the ideas were put up on a wall, sorted by game, and discussed. Some of the ideas
were too farfetched, made no sense or gave too much informatioa $pectator, but a couple

made it into the redesigned interfaces.

Figure 7.21: A wall with sticky notes from the brainstorming session.

7.9 First iteration redesign

The first iteration of redesigns are based on the studied theory, the brainsteessiog, our
perception of the existing Ul and how it could be improved. Higher resolution figures of the
redesigns can be seen in Appendix A.

The redesign of the interfaces were made by using screenshots of the games in paused mode in
replays with the Uand with the Ul removed. The Ul in CS:GO, Starcraft 2 and Dota 2 could be
removed by entering a command line inside the game while for Hearthstone, we used a picture
published by Blizzard which did not have any cards in the hands nor creatures on dh& hear
screenshots were then imported into Adobe Photoshop. Most of the Ul components were then cut
and pasted into the picture with no Ul as layers, in order for us to easily manipulate the
components position and their looks.

Because of the fact that Bighstone has most components as diegetic most work went down on
this interface. We wanted good results on the questionnaires and therefore the manipulation of
the Ul had to be done in a way that would not disregard the overall look of the game. The alpha
guidelines are mentioned where they are used, but some of the existing spectator interfaces
already follow the some of the guidelines, which is natural since the existing spectator interfaces
helped inspire the guidelines. In the following sections we desgribe our changes and

therefore do not mention when the guidelines are followed by the existing spectator interface.
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7.9.1 CounterStrike: Global Offensive

The main changes to the spectator Ul were done tmitmenap theteam information panelst

the sides and the currently spectated player info. The cumiaithapis done in a grey scale to

separate the walls, boxes and rooftops with the ground. It was arguably hard to read the map
when spectating in lower resolutions as things tended to bleathtrgin order to make the
minimapmore readable in line with alpha guideline 8 and 9, the redesigmathaphas yellow

lines on the walls to help spectators show exactly where players are able to go and not go.
Additionally, the parts of the map that r@enot reachable inside the game were removed as well,
such as the rooftops. This change has been seen in other games like Heroes of the Storm and Call
of Duty: Advanced Warfare.
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Figure 7.22: The first iteration of the CS:GO redesign.

The player icons on thainimapwere also changed to show the player number more clearly as
well as a trail behind the icons to represent where they have walked. This was one of the ideas
that came from the brainstorming session. Finally, subtle cirdegmBgrenades and molotovs

were also added to the minimap to make the spectator able to understand what is happening on
the other side of the map.

CS:GO already follows alpha guideline 2 and 3 relatively well with the sides being colored with

the color tind friendly bronze and blue colors. On timnimapthough, the team spawn

|l ocations are green and the bomb sites are re
colors to match their respective team. This change will not only be good for cotbpbbiple

but it also gives spectators a reference point on where the respective teams are spawning.
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The equipment value slider under the team round scores was removed in accordance with alpha
guideline 8. The information did not add much relevant infalonasince this information (the

di fference in the value of the two teamsd wea
the weapons bought by the players, something that we think spectators do anyway. It is also hard

to read in smaller devices aatllower stream qualities. The slider would be somewhat more

useful if it instead showed the total money of each team, this way the spectators could quickly

get an understanding of the economy of both teams. We were not sure it needed to be shown all

of the time though, so it was left out for the first iteration.

Theteam information panelsere moved down to the corners and simplified. Instead of

showing the grenades for each player, the tea
was mostly doe due to alpha guideline 8 in order for spectators watching from tablets or phones

to be able to see the grenades as they are small in the default Ul. In a similar vein, we did not
think the playersé sidear m was eringthegshaidbe enoug
using their main weapons in almost all situations. The sidearm and personal grenades can still be
seen in theselected player panély spectating the player directly. With these changes, we had

room to move the position of the main yea into the overlay itself, whereas in the existing

interface, it sticks out, obstructing the view on the sides.

The hit points and ammunition was moved to the center bottom of the screen, together with what
weapons and equipment the currently spectalger has. This was an attempt to gather the
relevant information of the player in oeelected player pandbut still not moving it too far

away from their original positions. This also forced us to movespbeasor logoslightly. It

could be argued #t alpha guideline 1 regarding consistency is broken by moving hit points and
ammunition to the center, but we believe that the tradeoff for having all player information in

one place is greater than keeping the consistency.

Theselected player pang@lasal so made small er and some of the
stats were removed (3K, 4K, 5K, objectives and what skin his weapon has). This extra

information can be shown through a toggle command instead as per alpha guideline 10. The
reasoning behinthis change was to reduce the size of the panel (as it had a lot of unused space)

and remove what we thought was uninteresting information. The statistics were shown under the
center panel before, but it was moved to the right of the player name to be ladwe more

space below for sponsors and equipment.

Smoke grenades and molotovs are often used as tools to deny opponents access to certain areas.
Players running through a smoke grenade are at a disadvantage compared to players waiting on
the other side and molotovs will damage players who stand in tHesimgans that the time

that smoke grenades and molotovs takes to dissipate can be crucial in determining the outcome
of a round. Therefore we addediaformation iconto smoke grenades and molotov, once they

have landed on the ground. The icon showgteaade type in the middle of the area of effect

that indicates how much time there is left before the grenade dissipates. Where pro players throw
grenades and how they fully utilize their effects is something we want to exaggerate in

accordance with alphguideline 11.
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7.9.2 Hearthstone: Heroes of Warcraft

One of the biggest problems we identified whe
cards are shown. The cards are usually shown with a square overlay making it stand out from the
game worldmaking the game less immersive. It is apparent that Blizzard wants the game to

have as much diegetic components as possible as everything except the player names and main
menu button is diegetic. The redesign tackles the problem by zooming out the gédaine wor
creating more space for the top playerés card
normal interface, but the cards are turned 180 degrees to show the texts and icons in the right

way. Having the cards fanning out this way was negativeéweay in that the mana crystals of

the some of the top playerds cards were cut o

Figure 7.23: The first iteration of thélearthstongedesign

Heart hstonebs game board is already sawmli ored b
panel next to their hero and the bottom player has a blue panel. In accordance with alpha
gui deline 3 to have team colors, we wanted to

colors to indicate whose turn it is. The sides of the game baaultl glow with the color of the
player showing whose turn it is, making it more apparent than just having the cards glow for the

playing player.
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