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ABSTRACT

We describe an agent-based commentary system for computer gam
which produces real-time and post-game commentary for specta-
tors. Our system adopts an embodied approach in which reporter

agents are directly embodied within the game and are subject to th
same constraints as players in terms of perception and movemen
We analyse the results of an initial evaluation of the system in terms
of the conflicting needs of players and spectators, and show tha

there is an ‘optimal’ number of reporter agents that is small enough of privacy,
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semi-professional commentators, players who takes part in a game
'ggorder to report on events in the game [1].

Commentating on games and online environments involves bal-
ancing two sets of potentially conflicting interests: spectators who
want to know what is going on and players (or more generally, par-

others—either because an element of surprise is important in the

tgame, or simply because there is a natural expectation of a degree

even in a shared virtual environment. At the same time,

to be tolerated and even welcomed by the players while at the sameP/@Yers may benefit from commentary in some situations, e.g., in-

time producing commentary which is judged to be sufficiently com-
plete, accurate and interesting by the spectators.

Categories and Subject Descriptors

1.2.11 [Artificial Intelligence ]: Distributed Artificial Intelligence—
Intelligent Agents, Multiagent Systenis5.1 Information Inter-
faces and Presentatioh Multimedia Information Systems-Ati-
ficial, augmented, and virtual realities, Evaluation/methodology

General Terms
Human Factors, Performance
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1. INTRODUCTION

The increasing availability of broadband Internet connections

game commentary may enhance the enjoyment of the game, and
appearing in reports may be a way of building a reputation and pro-
gressing in the community of players.

In previous work we have presented a framework for agent-based
commentary systems based on embodied reporting agents which
can produce real-time and post-game commentary which is indi-
vidually tailored to the interests of the spectators and provided pre-
liminary results on objective measures of system performance in
terms of the number of events reported [3, 4]. In this paper we
focus on the players’ perspective. We analyse the results of an ini-
tial evaluation of our system in terms of the conflicting interests of
players and spectators, and show that there is an ‘optimal’ num-
ber of agents which balances the needs of both groups, i.e., that
is small enough to be tolerated and even welcomed by the players
while at the same time producing commentary which is judged to
be complete, accurate and interesting by the spectators.

2. CONTROLLING COMMENTARY

Spectators and players interact with a commentary system in
different ways. Spectators want “good” commentary. This could

has led to a rise in popularity of networked games. These range Pe defined in many ways, e.g., how interesting or engagingly the
from large, complex, persistent online environments supporting a commentary is, or how .weII presenteq. However, at a minimum
large number of simultaneous participants, e.g., Massively-Multiplay@pod commentary requires that certain events be reported. Pre-
Online Games (MMOGs), to more conventional, first person shootercisely which events, depends on the type of spectator and their sit-
games supporting a relatively small number of players. More re- uation. We wish to support different kinds of spectators, from those
cently, games have started to emerge as a spectator sport, wittvho don’t play but may perhaps become spectators, to those who

professional players competing for prestige and prizes [2, 5], and are actively playing. Some spectators will require real-time com-
mentary covering key events, perhaps delivered via SMS, while

others need detailed, post game commentary delivered by an an-
imated presenter, while yet others require commentary in the game
Permission to make digital or hard copies of all or part of this work for itself. A key question is how can spectators control the system to
personal or classroom use is granted without fee provided that copies areget the commentary they want in the format they want it.
not made or distributed for profit or commercial advantage and that copies  Players on the other hand may wish certain events reported (e.g.,
bear this notice and the full citation on the first page. To copy otherwise, to when they are playing well) and certain events not reported (e.g.,
republish, to post on servers or to redistribute to lists, requires prior specific when they are playing badly or when an element of surprise is nec-
issi fee.
permission and/or a fee essary to the game). What should or shouldn’t be reported depends
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Copyright 2006 ACM 1-59593-303-4/06/000555.00. on the nature of the game. For example, in games in which the play-
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ers are always on display (e.g., gladiatorial combat) a lower level of interests and assumptions about which events are interesting), noti-
privacy may be expected or even desired than in games where thefying the editor if they abandon their allocated task.
demands of tactical or social play require privacy. In more unstruc-  We implemented a prototyp®tudio Systerbased on “Capture
tured virtual environments, such as SecondLife [6] the expectations the Flag”, one of the game types provided by Unreal Tournament
of privacy may be higher still. (UT). This is a “first person shooter” game, in which two teams of
A key question is how can the players control the commentary, players (Red and Blue), each attempt to collect the flag from the
or at a minimum, the events which are recorded by the commen- opposing team'’s flag base and carry it back to their own team'’s flag
tary system. The players’ main focus is on playing the game; a base to score a point, while at the same time preventing the oppos-
commentary system which is too intrusive, e.g., one which explic- ing team from doing the same to their flag (typically by shooting
itly requires a player to define before or after an event whether it is them). In a first person shooter game like UT it can be difficult
to be reported, will interfere with the gameplay. However simply for players to avoid the reporters. However the embodiment of the
recording every event in the environment is equally undesirable in reporters means that they are subject to the same rules as other play-
environments where either a degree of privacy is required or where ers; in particular they can be killed. Killing a reporter removes it
recording everything introduces scalability issues (e.g., MMOGS). from the game temporarily, and causes it to forget any informa-
Ideally, a commentary system needs to achieve a balance betweetion it has not passed to an editor. Killing reporters therefore gives
providing a useful and engaging commentary, while at the same the players a way of preventing the current state of the game being
time minimising the degree of intrusion into the gameplay. reported. To discourage players from killing reporters indiscrimi-
In our approach commentary is generated by agents that are di-nately, a (small) number of points are deducted from their score for
rectly embodied within the game. Being embodied means that the each reporter killed.
agents are subject to the same constraints as human players in terms A more detailed description of the system can be found in [3, 4].
of what they can sense. It also means that agents are visible to
players and can be affected by their actions. Players can therefore4 EVALUATION
choose whether to try to hide from the agents, or conversely ap- * ] ) )
proach them, perhaps ‘acting up’ for the camera (e.g., celebrating We ran a series of online trials of our extended CTF game to
a victory). Our hypothesis was that embodiment and the familiar determine whether the system can generate ‘good enough’ com-
metaphor of reporters in the field would provide players with the mentary (especially whether it can provide sufficient coverage of

affordances they need to control the commentary system. game events), and the impact of the system on playing the game (es-
pecially whether reporters interfere with play or otherwise change
3. THE STUDIO SYSTEM its feel). The UT server was set to six player slots; connecting

) i ) . . players occupied these slots, and any slots unused by such connec-

Our solution, theStudio Systems a MAS framework in which  tions were filled by UT’s built-in bots. We varied the number of
respon§|blllty for generating commentary is distributed betyveen reporters present between 1, 2, 4 and 6, as we expected this to be a
three kinds of agents: reporters, editors and presenters, which COmajor factor affecting both questions. We used the relatively small
operate to produce commentary [3, 4]. _ _ CTF-Simple game map which we felt should offer the possibility of

The role of the reporters is to collect information about “inter- - crowding even with a relatively small number of reporters present.
esting” events in the game world. “Interesting” events are those e invited all players to complete an online questionnaire after
which are of particular interest to groups pf spectators (e.g., which playing the game that probed their attitudes to the in-game com-
determine the outcome of the game or involve a particular team mentary and the impact of reporters being present. We received 26
or player). Reporters are embodied in the virtual environment, but completed questionnaires from an estimated 45 players who took

unlike the players cannot influence it directly. They are subject o phart distributed evenly across the test conditions. We also captured
the same sensory limitations as human players, and to obtain infor-|o4s from the UT server and from the Studio System.

mation about events taking place in the game world, the reporter
must move to the relevant location within it. Events the reporters 4.1 Accuracy and Coverage

judg_e intferesting are forwarded to the e_ditors. Since reporters are We assessed coverage by comparing the number of game events
not infallible, the editors attempt to verify the data produced by g cantures, pick-ups, takes, drops and returns) that were present
the reporters, e.g., by clarifying conflicting reports or by requiring ;, e gty dio logs compared to the full game logs. For each event,

multiple reporte.rs.to detect the same event. In addit?on, the.editlorsWe awarded the Studio one point if its report completely matched
attempt to maximise the collection of relevant and interesting in- the UT server log in all four respects: half a point for a ‘partial
formation by assigning reporters in such a way as to provide good .\, \where the player was incorrect or not specified but the report
coverage of the events in the (_anwronr_nent, e.g. by_dl_rectmg |d|_e was otherwise correct; and zero points otherwise. Coverage was
reporters to gnder-reported or interesting regions within the envi- 4,0, computed as the percentage of points awarded out of those that
ronment. Editors pass conflrr_ned reports to the presenter(s). Thewere potentially available. Figure 1 shows the average coverage
role of the presenters is to deliver commentary to players and SPec-j, e for each event type across all games logged on the Server.
tators at an appropriate time and in an appropriate format. Differ- *\yi, the exception of flag captures, coverage for all event types
ent presenters may have differing tempo_ral relationships to Ireporteolimproves as more reporters are introduced into the game environ-
event§, €.g. real-ime versus_retro;pectlve comment_ary, ormay r€-ment. However, this improvement becomes smaller as more re-
port d_n‘ferlng Qegrqes of detail to different output deV|c_es. porters are added. The greatest increase is seen when going from
By interacting with the presenters, spectators can influence the1 reporter to 2, with a slightly smaller increase when going from 2
importance the editors and reporters attach to different events, an 0 4, and the smallest increase when going from 4 to 6. For flag-
so indirectly control what gets presented by the presenters. Editors apture events, even a single reporter yields a high coverage (over

direct the activities of reporters based on the spectators expresse 0%) because reporters can reliably deduce that a capture has taken
preferences and what they know of coverage and the activities of

the other reporters. However, reporters are autonomous, and will !Note that parts of the system have been reimplemented and the
follow the most interesting event they see (according to spectators’ coverage results presented here differ from that in [3].
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place (though not which player performed the flag capture) by ob- approach to generating commentary from games. Objectively, two
serving the team scores. or more reporters were able to cover 50% or more of the events in
this particular game, and players appear to have found the resulting
in-game commentary to be generally appropriate and reasonably
accurate. At the same time, the presence of small numbers of re-
porters does not appear to have had a negative impact on game play,
and may even have enhanced the experience for some due to the
feeling of being watched and new opportunities for tactical play.

In terms of the numbers of reporters required, there appear to
be rapidly diminishing returns from using more than two in for the
test map, both in terms of objective coverage and player perception,
while there is increasing cost as we move towards four and six re-
porters in terms of negative impact on gameplay. In this particular
case, we would suggest that two reporters is the most appropriate
04 number. Of course, other maps and other games may have their

Captures  Pick Ups Drops All Flag own ‘sweet-spots’ in terms of an ideal number of reporters, but we

Events anticipate that the general principle of diminishing returns and in-
creasing costs should hold true.
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5. CONCLUSIONS AND FUTURE WORK

We have presented a framework for reporting on computer games,

To supplement the coverage data, our exit questionnaire askedthe Studio System, which attempts to balance the requirements of
the players to assess the quality of the commentary. Our prototypespectators and players. The system is novel in its use of embodied
system supports a number of presenters. To separate the questiofeporters, agents which are directly embodied in the game world
of coverage and accuracy from the details of presentation as muchand subject to the same constraints as human players. We have
as possible, we used the “in game” presenter, which produces brief,described the implementation of the system and summarised the
topical reports of events in the game in the form of regular player results of a preliminary study of how players experienced the sys-
chat. We asked players to rate whether reported events were detem, showing that there is an ‘optimal’ number of agents which
scribed accurately. Responses indicate that the accuracy of the sysis small enough to be tolerated and even welcomed by the players
tem improved with more than one reporter. We also asked them tohile at the same time producing commentary which is judged to
rate whether the commentary missed out important events. Only pe complete, accurate and interesting by spectators.
one player felt that this was the case with only one reporter present  |n future we plan to extend our current basic teamwork model
and no players felt this was the case with six reporters present.  to approaches that can scale to larger worlds, building on previous

In summary, player feedback also suggests that the perceivedwork on teamwork, e.g., [7]. We also plan to develop embodied
coverage of the system improves as the number of reporters in-presenter agents that can provide engaging news feeds within vir-
creases, which is in line with our objective measure of coverage. tual worlds. A final direction is further validating our framework

However, even with only two reporters, only one player agreed with through more in depth studies with more complex games.
the suggestion that the system missed a large number of events. In

other words, players may find a relatively low coverage of events 6. REFERENCES
acceptable. )

4.2 Intrusiveness

Our questionnaire also asked players to rate a number of state-
ments about the impact of reporters on playing the game, along 2
with free-form comments. Here we focus on the statements con-
cerning whether reporters got in the way of movement and combat; 3]
and whether they were intrusive or annoying.

Adding more reporters results in them increasingly obstructing
combat and, to a lesser extent, movement. With six reporters, four
of the seven players who responded indicated strong agreement that

Figure 1: System coverage during live tests.
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