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Presence and immersion: Different Aspect of Playability in 3D Video Games Xavier RETAUX France Telecom Research & Development, Rennes, France [email protected] Keywords: presence, immersion, virtual reality, games. Abstract : In this paper, we address the issue of presence in the virtual environment. In particular, we discuss the question of aesthetic realism in computer games, and try to evaluate its importance in regard to different elements of playability that generate a sensation of immersion or presence. What we demonstrate, mainly through the analysis of interviews of Quake players and observations of their activity during lan-parties, is that players are driven by multi-dimensional pleasures in games, and that realism is far from being enough for enjoyment. The main qualities in a game's universe can be described as "a change of scenery" in different ways: the senses must be surprised (by sounds as much as images), there must be a cognitive challenge in the discovery of the laws of the universe (some laws are implicit and require training, like being able to evaluate if one can jump across a given river), social life must be slightly complex and, if possible, rewarding, emotions can be unusual, strong, or unusually associated. What the interviews show is that, in the first place, players are usually attracted to games where the aesthetic aspect is a success. However this aspect is only interesting for a short time: as soon as performance starts to become a central aspect of gameplay, what turns out to be important is the game's ability to generate emotions on a regular basis, and to be used as a benchmark to evaluate and compare progress. Depending on the players implication, his/her interest switches from aesthetic realism to the search for a game adapted, or adaptable, to the task. During Lan-Parties, experienced players parameterised Quake, not to get the best possible realism but to obtain the maximum speed, precision and clarity. Then the surroundings have to display a certain form of coherence in driving feelings related to the challenges that are at stake . the perceptive system of the user. This concept of Intro virtual reality compares the technical system with Why do you feel that you are in a virtual the motor and perceptive systems of a human. environment? Our article attempts to answer this According to Cadoz (1994), the creators of the question with the aid of interviews of video games virtual environment attempt to fool the senses by players. After the clarification of the main theories substituting a simulated reality for what actually of this field, we will see through player interviews, exists. The three key concepts of this technological if this theories can explain feelings experienced by approach are : immersion, realism and natural players of Quake 3, a 3D video game. We shall see usage. With this approach, someone feels present in are the players techniques evolve and how this the virtual environment if they can act and perceive evolution alters their sense of presence in a virtual naturally or ecologically in this environment, i.e. as gaming environment. they would in reality. A large part of the research carried out on the use of virtual reality technologies Theories (VRT) addresses the relationship between Two approaches attempt to explain how someone perceptivo-motor system with the technical system. can feel present in a place where they are not. However, this concept encounters two obstacles. The first is that we still know relatively little about Immersion : a technical approach the motor and perceptive systems of humans, This first field represents a large part of the especially concerning their interactions. The literature on the handling of virtual reality second is that available technology does not allow technology. More than looking to understand how us yet to respond to the known complexity of these someone can feel present in a virtual environment, systems (Kalawski, 1999, Stanney, K.M., Mourand, this approach attempts to explain this feeling of R.R., Kennedy R.S., 1998). Therefore, these presence can be create. Burdea, Richard & Coiffet systems do not exactly copy the laws of the real (1996) define virtual reality as a multimodal world (Weissberg, 1999), but act as though they do interaction that takes place in real time. The concept in order to fool the user. of immersion consists of the use of technology to give the illusion that one is in a synthetic The psychological approach to presence environment (Rheingold 1993). Biocca and This field of investigation is very diverse. Presence Delaney (1995, read in Lombard, M, Ditton, T., is a concept that can be defined differently: 1997) define the amplitude of perceived immersion different authors describe different causes and as the degree to which the virtual world submerges



consequences and simply do not talk about the same issue. We have attempted to classify the concepts of presence in relation to its causes and effects: what is the main effect of presence and what is the main cause for this each author? Here are the main causes that we have found for each authors : ü Realism of the perception-action loop : one is close to the concept of immersion. One is present in the place where one acts and responds (Slater, Steed, 2000). When the subject receives sensory stimuli from an environment and when he moves his body to move virtually, he feels more present in the environment (Slater, Steed, McCarthy, Maringelli 1998). The strong link between perception and action mean that we construct a mental image of the surrounding environment (Schubert, Friedman & Regenbrecht, 1998). The stimuli construct the space where the body finds itself. The sensation of reality comes from our interaction with virtual objects and our memory's recognition of their properties from reality (Regenbrecht, Schubert & Friedman, 1998). Audio information is important for the development of a sense of presence (Gilkey & Weissenberg, 1995). Shubber (1998) readdress the definitions of Slater et al and applies them to video games: it is the perceptions and movements of the player that contribute to his sense of presence in the game. ü Transparency of the media: the subject no longer perceives technological mediation and a feeling of presence ensues (Lombard & Ditoon, 2000). When the subject links sensory stimuli from the distant environment (afferent) with his actions in the immediate environment (efferent) without experiencing interference from the immediate environment, transparency of mediation has occurred (Loomis, 1992). According to Steuer (1992), the more a person is conscious of the media, the more present they feel in the media's environment and the less present they feel in the virtual environment (taken from Jelfs & Whitelock, 2001). ü Attention mechanisms: the more attention an individual pays to a computer environment, the more present they feel in it (Draper, Kaber and Usher, 1998). The sensation of presence manifests itself in an unfamiliar situation and comes from a shared attention and not one focused on a characteristic of the environment (Fontaine, 1992). Implication is therefore a cause of the sensation of presence: the amount of attention paid and where it is focus (Witmer and Singer, 1998) ü Continuity of the representations of the environment and of the process : the continuity of an environment allows predictions



reinforcing presence to be made (Mcgreevy, 1992). ü Sense and experience : experience can affect presence because it allows an attribution of sense (Hoffman, Prothero, Wells & Groen, 1998). Past experience is also a mediation experience via the device and therefore it influences the sense of presence, as it depends on non-perception of this mediation. Jeffs and Whitelock use the basis of the theory of activity to assume that the past experience of the subjects will have an effect on the presence through perception or non-perception of the interface. ü Pleasure in completing a task : the pleasure that comes from completing a task reinforces presence (Taylor, 1997). ü Emotion : emotion is significant in all human activity, it must therefore be significant in presence (Huang & Alessi, 1999). Therefore, presence has many causes that are distinguished mainly by the level of analysis. One cause does not exclude another and they can occur at the same time. But what is the effect of presence? The authors, in fact, mention two types of presence: being in a place in an environment or being in an interaction with an environment. Therefore we will distinguish two types of presence in literature: a presence in a place and a presence in activity. Presence in a place: ü being present in a computer generated environment (Draper, Kaber and Usher, 1998). ü Being in a virtual environment (Gilkey & Wissenberger 1995). ü Being present in an information environment (Hoffman, Prothero, Wells & Groen, 1998). ü Being present in a particular environment (Huang and Alessi, 1999). ü Being in an information environment (Loomis, 1992). ü Being transported in to the environment (Regenbrecht, Schubert & Friedman, 1998). ü Being in an environment, where the technological basis is immersion (Shubber, 1998 incorporating Slater and Usoh). ü Degree of feeling part of one environment in relation to another (Slater, Steed, McCarthy, Maringelli, 1998). ü Being in another place (Taylor, 1997). ü Being in one place when you are physically in another (Witmer and Singer, 1998). Presence in the activity : ü Presence in the situation of the task : broad awareness of the ecological characteristics of the task (Fontaine, 1992). ü We respond to a mediatised object as though it were real : loss of mediation (Lombard and Ditton, 1997). ü Projection of capacities in an environment : via a technical mediation (McGreevy, 1992)



Our work has therefore consisted of finding users who are more or less expert in the use of virtual reality technology (VRT). We have chosen 3D video games to see which theory (immersion and presence) best describes the way the games are used and the sensations that they create. The games developers objective is to offer the player a new universe which he or she can feel part of.



3D video games The genre that interests us in this article, is the "first person shooter" (FPS). We have chosen this kind of game because it seems to be the most immersive. These games provide a minimal level of immersion (in the sense that we saw in the introduction) : ü a subjective view for the player (first person), ü a 3D world with textured surfaces and different lighting effects, sounds, smoke… ü a spatial sound with 2 speakers (stereo) or more. ü an attempt at realism within the interactions. Realism is one of the most important criteria for the quality of a video game. Within a video game, you can easily distinguish between two types of realism (Roustan, 2002) : ü interactions (representation and action): the manner of representing the object of the game (sound, graphic) can also exist in reality (for example, spatial sound) and the manner of reacting in the game is close to reality (for example, by using a steering wheel). It is similar to the realism of the theory of immersion. It thus serves to further "immerge" the player. ü situations (scenarios, context) what happens in the game exists in reality. This often defines whether or not the game is a simulation. A FPS may be realistic from the point of view of situations. For example "Ghost Recon" targets this objective. This technology is not particularly immersive in relation to virtual headsets, data gloves… and other technology, which is generally associated with virtual reality. Nevertheless, it is more immersive than, for example, a 2D display, not to mention technology that does not permit any interaction (for example, television). The game that we chose was Quake 3.



Quake 3 We chose Quake 3 for its particularities : ü Quake is not realistic from the point of view of situations. We will therefore not encounter any confusion between the two types of realism during our interviews. The places, weapons and characters in Quake do not exist. However it tends towards the point of view of action and representation. ü It provides typical FPS immersive characteristics plus several others:



stereoscopic vision joystick (more intuitive than keyboard and mouse) o 3D sound o when it was released, the quality of the graphics and the 3D effects that it proposed where recognised both their aesthetics and their realism. Its 3D motor was one of the best. ü The game is very fast : the action is very rhythmical. The rooms are generally small and players quickly find each other. Furthermore, you can move much faster than with other games of this type. Quake therefore imposes strong temporal constraints : the player must act and perceive as quickly as possible. ü It is very demanding in terms of processing power: at one stage, it became a reference material for testing the display capacity of a system in many papers. ü It is highly adaptable to the capacities of the player and the machine. There are several ways levels of configuring the game. The first is via menus: keyboards/mouse/joystick commands, sound, display and player. Three typical display configuration are proposed for diferent computer speeds: slow, average and fast. The second way is via the use of a command language. This language is composed of more than 400 commands. These are written on an interface called "the console" (during the game) or in the file "q3config.cfg" which stores the configurations. The third level consists of tools developed by the maker which allow users to modify virtual environments or to create others. The last way is the less accessible : modifications or MOD. Quake is constructed around a graphical motor, which remains the property of ID Software. The rest of the game is modifiable for those understand C++. We have seen that Quake imposes temporal and power constraints. These constraints force the player to make a choice, and the capacity of adaptation of the game allows it to be realised. It is in the nature of these choices that we are going to confront the theories of immersion and the presence to reality. Now, we can study how the game is used. o o



The realism and the gameplay of Quake 3 The interviews were carried out at Lan-Parties in Rennes and Paris (France). 11 players were interviewed (of which 10 were male and 1 female) with diverse level of gaming expertese. They all like FPS. Some of them had a real passion for Quake whilst others played less enthusiastically (often preferring Counter-Strike).



We questioned them on their gameplay in a general sense and not specifically on the questions that concern us here.



Immersion and presence All the players use a screen, the keyboard and the mouse and more or less rapid computers. We are going to review the immersive technology to see how it is used. The spatial sound is not adapted to the Lan-Parties. Here, headphones was preferred for avoiding excess sound. When the players were asked if they used spatial sound at home, the replied that it was useless : stereo sound provides enough information to localise what is heard. Stereoscopic vision is never used. It is considered useless for making you feel as if you are in the game and it makes you tired. The joystick, when sometimes used by the players for other games, was judged unsuitable for FPS. The mouse allows a very precise regulation of the sensitivity and also fast and precise movement at the same time. The keyboard allows you to have many moves at your disposal and to link them to functions (make a bind). None of the players believed that the use of a pistol, however realistic, would be appropriate if it were possible. M: “It is more realistic, but for the movements… for example, to turn a half circle , it's easier with the mouse, with a pistol, you would have to move yourself and we can't move ourselves fast enough for the game, therefore it may be more realistic but less interesting for the player." The screen is not identical from one player to another. R. sums up well everyone's feeling : Interviewer: ” Are 125 fps important for the special moves or can it have another use ? R: ”The other use is when you find yourself in the corners of the map. There are quite a few players and quite a few shots and yeah, you definitely lose with fps and if you are just in the corner there, you will fall. And there you will lose precision. There will be more response." These special moves are "an exploitation of the physical laws of the game". It consists of linking certain movements in order to increase acceleration and move more quickly. R. explains what we found in the course of our interviews : the more a player is experienced, the more he looks to optimise the game by acquiring frames by seconds or "FPS" (Frame Per Second). Nevertheless, it is not only a case of increased fluidity : Interviewer: “ What is important to win ? R: ”The response time. If you have seen Dark's screen, that's a good player. On his screen, there are four colour nuances. If you look at the wall, you have one colour,



your target is one colour, so there's no problem when you aim. With the light, the details… you've got it a bit worse. You've got the time to respond and you can also see what at. You can see your target better and you can see it faster. Even if you have 1 millisecond, 50ms advance on the other person, you've got time to beat him. If I see you faster, yeah, I've got more chance of getting you because I can see your silhouette better."



Fig.1 – View of the game displayed with all details



Fig 2 – The same image displayed with the minimum of detail. The opponent is more easily distinguished and the display is more fluid. (site FrenchFragFactory)



Clarity and fluidity of the display are much thought after by players in order to better beat their opponent. The search fot this clarity and this fluidity (although this is less and less true with technological progress) mean the game is less realistic : M: “Above all, it's the fluidity that allows me to concentrate well and do what I want in the game, I am not going to slow myself down by looking at the paintings on the walls, my focus is on the playability of each move, rather than on the surroundings" The constraints relevant to Quake make it imperative that the players are rapid and precise. For this, their display must be fluid and very clear and their command system must be very precise



and rapid. Whether or not the game looks good, is irrelevant. If it doesn't hinder the player, it will retain the maximum amount of detail, whilst keeping the game fluid. On the contrary, it will remove all detail that distracts the player. The more the players is experienced, the more they adapt the game to the task, in order to feel more submerged : Interviewer: “and that doesn't stop you from feeling part of the game, by reducing the quality of the graphics?” D: ”About 2 or 3 months and you don't think about the textures any more. It becomes a detail. Really, it's just a detail." D. is an experienced player of Quake. Other players maintain a certain graphical quality in the game : Interviewer: “And why have you not tried to optimise to have 120 fps and carry out the move ?” R: “I play once a month. I don't play at home. I could do but it wouldn't really do anything for me. Of course it would make a difference after a while. But it's not worth the time that you have to spend learning the thing in relation to the number of wins that you would have after. At least, that’s what I think. " S. is less experienced. He only plays Quake to please his friends and prefers another FPS : S: “The visual aspect of the environment? Personally, I use the details because I like the fact that it looks good graphically but there are a lot of things that appear on the screen, you never stop and look at a detail, you see a great detail that you haven't seen before in the game, you don't stop, you don't take the time" The most addicted players systematically remove all the graphical details that distract from playability and therefore their sensation of presence. Rather than realism and immersion, it is the program’s adaptation of the program to the gameplay that allows the expert players to feel present in the virtual environment. This paradox comes from the fact that the realism of the interactions is not only useless, but actually becomes distracting to the players. The enormous flexibility of Quake allows the players to adapt to their needs and assure the game longevity.



ü



ü



ü



Causes of presence The players all agree : they all pay attention to their game and are therefore present in what they are doing but they do not feel as if they are present in the game. They are fully aware that they are playing in front of their PC. The criteria for presence, presented at the beginning of the article, contribute everything to the sense of presence of the players. ü Realism of the perception-action loop : this is mainly correct for the first contact with the



ü ü



game. Afterwards, the other criteria become more relevant. Transparency of the media : the players questioned no longer pay attention to the execution of the basic commands of Quake (moving, shooting, kicks). They associate their touches to the functions, it becomes automatic and this allows them to concentrate solely on the game : Interviewer: “It's not natural but you still manage to do it naturally?” S: “No, it's not natural. You can't do it naturally but it becomes automatic, moving by pressing backwards isn't natural, you have to get used to it and it becomes automatic. You could say that it's natural because it's automatic, normally something that is automatic is natural, but in the true sense of the word, it's not natural" Experience allows players to have a feeling of behaving naturally. X. explains that a command error (by pressing the wrong button) means that he exits the game. You can see that reacting automatically goes beyond the commands : certain moves, certain tactics or certain routes become just as automatic. Attention mechanisms : the more a player plays automatically, the less his attention is focused on what he is doing and more on what his opponents are doing. The players often interpret the feeling of presence in the game as the attention given to the game. "S. you're obliged however to be thorough, that means you have to concentrate on what you're doing, that takes some concentration" Continuity of the representations of the environment and the process : knowledge of the map (the virtual environment of the game) is very important. It allows the player to anticipate. R. gives us an example of the advantage of knowing where and when the best armour appears : R : “I know where I have to go to get something and in my head I've got a timer and I know that I have to get back in 30 seconds, for example. When I die, I know that the armour that I have just taken… readjust at the game goes along. There are some people who have problems with getting the armour because I often get there first." Sense and experience : we saw in the first part, the role experience plays. Pleasure in completing a task: success in a game is a presence factor for this players. S. talks to us about defeat : "S. you've just lost three times in a row and you've had enough, you say "I don't



understand it", you get annoyed. There are guys who get so annoyed, they give up, it's possible, everyone is like that, no one can say that they never get annoyed in a game. There are guys who get annoyed and start the game again" ü Emotion : the success during a game is a factor of presence. M. shows us the link between attention and danger : M: ”When I move about in the corridors and I'm not being followed, I think of it as a time when I am safe in the game. Therefore I could effectively ask my neighbour something. On the other hand, I can ask a question and not hear the answer because I have just seen someone moving in the game and the tension comes straight back again" Experience is a central notion in understanding the feeling of presence : it allows to create automatisms allowing you to only pay attention to the more interesting elements of the game: a part of the of the game becomes transparent. The distinction between real and virtual is not relevant here : numerous verbal communications take place in the room. If they are part of the game (for example, team coordination), they do not at all distract from the attention of the players.



Conclusion We have therefore seen in the course of our interviews, that the causes for a sense of presence in a game vary with user experience. The theory of immersion provides the beginning of an explanation, but it soon becomes insufficient. The players cite different causes of the feeling of being in the game, which appear in different research on presence. Nevertheless, the adaptation of the system to gameplay, which is essential for many players, is absent from the same research. The game flexibility allows each player to adapt it to their needs. These needs are increasingly linked to performance. This adaptation enable the player to feel present in the game. A good game should allow beginners to submerge themselves, with the help of the game’s aesthetics and the realism of its interactions. However it must also allow the players to adapt the game to their gameplay. Quake is not perfect in this respect : commands are necessary because the menus do not offer sufficient choice. The programming of Mod allows more special moves (circle, jump…), the intergration of new functions for tournaments to allow the holes to be filled. Following this, we have orientated our research around an experimental study on the players feeling of presence. A developmental approach in psychology is necessary in order to understand presence. We have therefore relied on Rabardel's instrumental theory (1995). We have developed a continuous evaluation of presence, which has



already produced its first results. The principal cause of the sensation of presence is danger, the possibility for different action to be undertaken and the stakes of a given situation. For example, we observed that the feeling of presence is weaker when players move to equip themselves that when they are in combat. This research will be the subject of a thesis to be submitted at the end of the year.
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