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1	 Introduction

Non-intrusive gaze tracking holds potential 
for adding engaging game-like interaction to 
narrative media, while retaining the immersive 
experience associated with the viewing of mo-
tion pictures. When selections among action 
branches are seamlessly interwoven into the 
viewing process itself and wilful decisions are 
avoided, the viewer may interactively navigate 
the narrative structure while never interrupting 
the cinematic ‘suspension of disbelief’.

Interactive movies often have difficul-
ties in maintaining an immersive experience 
throughout the story, because the engage-
ment via keystrokes, joysticks or game pads 
prevents the viewers from being entranced by 
the dream-like immersion in the experience, 
and because the viewer may lose track of the 
storyline when required to make decisions 
about every new course of actions (Gerrig 
1993, Murray 1997). 

In contrast, Douglas and Hargadon 
(2000) noticed that when reading, 

…our immersion in the fictions of a Dickens, 
Balzac, or Chekhov, stems from the relative 
lack of demands the act of reading places 
on us. 

We believe that watching an interac-
tive movie should not be a stop-and-go affair. 
Rather, it should feel like being on a bus 
that doesn’t stop until the end of the tour. If 
interactivity is dependent on where the viewer 
looks on the screen, it could implicitly let the 
viewer decide which route to take. The chang-
es should not be noticeable to the viewer. They 
should just happen as the story unfolds. With 
some experience, the interaction itself should 
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The idea of gaze-interactive movies is illustrated 
by a simple example movie that unfolds non-
deterministically via an analysis of the interest 
of the viewer measured by the interpreted input 
from an eye tracker. We demonstrate how the 
amount of relative attention paid to key subjects 
of narrative importance may guide the outcome 
of a narrative branching. An experiment was 
conducted to test the operation of gaze guided 
film. The experiment involved 11 subjects 
influencing a two-minute film clip by gaze in 
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aware that gaze could be used to control the 
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were unaware of this control. The outcome 
was found to be quite uniform across subjects, 
and it was not influenced by repetitions or by 
knowledge about the control option. Comments 
from the aware users indicated that they were 
looking for confirmation of gaze selections 
from the system. Thus, non-intrusive feedback 
seems to be fundamental for a successful 
gaze-interactive media. We suggest a range 
of discrete audio and visual effects that may 
serve this purpose and present some narrative 
control principles.

Keywords: computer games, gaze tracking, 
interactive narrative, movies, multimodal 
interaction



D
ig

ita
l C

re
at

iv
ity

, V
ol

. 1
6,

 N
o.

 4
Vesterby et al.

194

possibly become unnoticed, in the same sense 
that good film camera work is invisible. 

Gaze-based interactivity may add a 
range of new narrative options. Imagine, for 
instance, that the characters who initially 
received relatively more attention from the 
viewer became the most exposed during a 
comedy. The viewer could become actively 
involved in a gangster movie taking the role 
as the paterfamilias, deciding whom to kill 
simply by staring at them. In a murder mys-
tery, clues could only affect subsequent action 
if the viewer had actually noticed them.

Unlike previous gaze tracking systems 
that were difficult to use, present gaze track-
ers are easy to use and quite robust. They 
achieve a precision that is comparable to the 
hand-mouse pointer. In this paper we sug-
gest that gaze-based interactivity—if prop-
erly designed—may overcome some of the 
obstacles that have ‘broken the spell’ of most 
interactive narratives so far. We will present 
possible first answers to the following ques-
tions. How can we establish a set of narrative 
guides for gaze-controlled interactive media 
that do not interfere with the flow of the story? 
What parameters need to be considered when 
establishing this set? What directorial options 
are required when creating material for this 
new medium? How may a viewer interact 
seamlessly with the system? 

2	 Previous	work

Richard A. Bolt (1984) first presented the idea 
of using eye movements for human-computer 
interaction. He suggested that the eye could be 
used as a pointing device: many simultaneous 
video images with sound would be presented 
to a viewer who was then able to select one of 
the sequences by looking at a certain image 
for a given period of time. A special video 
camera would record the eye position relative 
to the screens. The system zoomed in on the 
visual image with what Bolt termed “auditory 
zooming”—i.e. the sound associated with the 

image became the only sound playing—in or-
der to indicate that the clip had been selected. 

By 1990 Starker and Bolt (1990) pre-
sented a working self-disclosing system, based 
on a children’s book, The little prince. A gaze 
tracker would measure where on the display 
the user was looking and the narrator would 
then proceed to tell about the object the user 
had shown interest in. An object being looked 
at would “blush…momentarily lightening 
its colour on the display” in order to give 
feedback to the user. The system included an 
‘interest module’, that computed the object 
looked at, and incremented a ‘tally’ bound to 
that object. In this way, the user’s gaze-pat-
terns produced aggregate data describing 
the user’s cumulative interests over a time 
interval. Starker and Bolt tested three differ-
ent ways of deciding what object the user was 
most interested in, and thus what the narrator 
should be talking about. They determined that 
all three algorithms would work, but two of 
them would “more gracefully” drop the inter-
est level of objects if they had not been looked 
at. Starker and Bolt (1990) also described how 
the system would make distinctions between 
focusing on a single object and focusing on 
groups of the same type of objects. If the user 
looked at a certain staircase he or she would 
receive information on this staircase, and 
when looking at a group of staircases, the user 
received general information on staircases.

Hansen, Andersen and Roed (1995) 
suggested unfolding the narratives of interac-
tive movies by counting fixations on objects or 
areas of narrative importance in specific scenes. 
For instance, an opening scene could introduce 
a man and a woman entering a hotel. If the 
woman had received most attention, the camera 
would then follow her to the elevator in the next 
scene. If the man had got the most attention it 
would follow him to the reception. Hansen, An-
dersen and Roed (1995) also suggested combin-
ing the indications of interest with measures of 
the viewer’s affective reactions by monitoring 
blink frequencies and pupil dilation. 
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on the door. Exploratoriums are well known 
from adventure games and children’s games. 
An exploratorium may best be used when the 
user has to explore a restricted environment 
like that of Starker and Bolt’s (1990) The little 
prince. 

The use of an exploratorium in a gaze-
interactive medium requires an active search 
process from the viewer. Otherwise the viewer 
will just be stuck in a limbo where nothing oc-
curs. Active searching may best be reinforced 
by immediate feedback from all gazed interac-
tive objects, but of the subtlest kind. Signifi-
cant characters looked at could just turn their 
heads toward the camera; objects may blush or 
they may emit a discrete sound. 

With an eye tracking system the viewer 
can pan a camera to inspect 360° interactive 
panoramic images. For instance, by use of 
a QTVR-viewer the viewer may navigate a 
360° photograph of a hotel room. When the 
gaze passes quickly over a painting hanging 
on the wall, which then catches his inter-
est, the camera movement will slow down 
and even pan back towards the painting at a 
slower pace if the camera has moved away 
from it. 

Apart from a common experience of 
the gaze tracker being a bit too eager to spin 
out of control, subjects we have observed are 
able to give very detailed descriptions of pano-
rama images inspected with a gaze controller. 
They often report feeling immersed in the 
images, wanting to go explore more. This sug-
gests that being able to explore a virtual space 
in a gaze-interactive medium is a viable op-
tion, but the control logic should be designed 
to the way the eye and gaze tracker operates, 
e.g. by tuning the smoothening factor of the 
gaze tracker to minimise the stability problems 
that arise due to time delays.

3.3 Parallel streaming
Parallel streaming allows the writer to create 
a single linear story, but the user may switch 
between perspectives, paths or states. The 

3	 Gaze-controlled	narratives

In this section we will present structures by 
which the gaze-interactive process may be 
organised. In the next section we will suggest 
ways to direct the viewer’s attention toward 
interactive elements.

3.1 Branching
In a traditional branching structure, the user is 
presented with several choices or options upon 
arriving at pre-designated ‘forks in the road’ 
(Samsel and Wimberley 1998). This structure 
can be extended to ‘branching with optional 
scenes’ where alternate scenes appear at cer-
tain points in the story, but all of them return 
to the main spine of the story. An example 
may be given by expanding on the previous 
example of a hotel movie: even if the viewer 
had followed the woman into the elevator, 
the next scene would show how, later that 
evening, she bumped into the man she had met 
in the doorway. And those who had followed 
the man would see the exact same scene. This 
kind of ‘bottlenecking’ is crucial to not only 
keeping the narrative flow from spinning out 
of control, but also as a means of keeping 
production costs down, since each scene that 
has one or more branches requires that much 
more production time. We are aware that by 
depending on a branching narrative structure, 
the question also remains whether the user 
experience can actually justify the production 
costs. Attention-dependent branching will be 
investigated in section 7. 

3.2 Exploratorium
In the exploratorium the user is free to explore 
objects on the screen in their own time. The 
main storyline is on hold until the user has 
finished exploring the different objects avail-
able. In our hotel movie, our main characters 
may discover a body in a hotel room. They 
can now inspect that room for some time, until 
the important pieces of information have been 
found. Then suddenly a police officer knocks 
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user can then experience the same series of 
events from multiple points of view (POV). 
Switches between viewpoints can be achieved 
by measuring the viewer’s interest level to 
determine the camera placement or perspec-
tive. In a dialogue, for instance, the character 
receiving most fixations is the one that speaks 
up, while the other character keeps quiet. 
When the viewer looks to the other charac-
ter, he or she will then be encouraged to talk. 
As with branching, this type of interactivity 
proportionately increases the production costs 
of the movie.

It is important to note that Ryan (2001) 
has suggested that the structure of the interac-
tive movie itself rather than the plot of the 
movie may be more interesting to the user. In 
other words, the novelty of playing with the 
system itself may overshadow the user’s im-
mersion in the plot.

4	 Cues	for	gaze-interaction

4.1 Pictures
In its infancy, the film medium re-used most 
of its narrative elements from theatre, and just 
slowly evolved its own set of visual and audi-
tory semantics. The inventions were based in 
large upon experiments with the new technical 
capabilities available to the directors (Gianetti 
1990). We expect that gaze-interactive me-
dia will at first evolve using the semantics of 
traditional movies and computer games, but as 
time passes proceed to evolve narrative prin-
ciples unique to the medium itself. Therefore, 
we will also present some of the cues from the 
history of movies and games that gaze-interac-
tive media could effectively re-use.

Velichkovsky and Hansen (1995) sug-
gested four generic formats a gaze selection 
opportunity could take (see Figure 1): 
A: presented as a traditional GUI button, to be 

activated by a fixation; 
B: indicated by a framing of the selectable 

objects with e.g. a halo; 

C: visually emphasised by blurring the non-
selectable areas; 

D: not visible at all.
Only B, C and D should be considered for a 
truly non-intrusive media. 

4.1.1 Lighting, perspective and level of detail
In order to direct attention to vital informa-
tion, it may be put in the front of the image, 
highlighted, or given greater level of detail as 
occurs naturally when the object is in focus 
relative to a background. This is probably the 
most fundamental principle of picture com-
position, and has been used for centuries by 
painters and for decades by film directors. Re-
cently, control of gaze by graphical means has 
been re-emphasized by Baudisch et al. (2003), 
who demonstrated how in a classical painting, 
by controlling luminance, colour contrast and 
depth cues, a painter is guiding the viewer’s 
gaze. We envision that these effects could be 
used in a gaze-controlled interactive media, 
for instance when an object vital to the story 
is introduced. The halo—or inner glow—has 
been used in computer games in various ways 
to indicate selections or objects that can be 
manipulated. It is a faint aura of light either 
emitted by an object or character, or a faint 

Figure 1.  Four suggested formats of gaze selections in the hotel movie. 
A: Traditional GUI button.      B: Framing of the selectable objects.       
C: Blurring the non-selectable areas.       D: No visible selector. 
(Adapted from Velichkovsky and Hansen (1995)).
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glow above or below the object. The halo 
can also be used as a discreet feedback on a 
selection, similar to the blushing effect sug-
gested for The little prince by Starker and Bolt 
(1990).

4.1.2 Blurring
By having two different texture versions for 
each important scene object, one where the 
objects are blurred and one focused, dynamic 
changes in blur levels could be used to direct 
the viewer’s attention. An interesting possibil-
ity would be to initially display the interac-
tive areas of a new scene in high detail and 
then gradually update the rest of the scene 
picture. After a few seconds the whole image 
would then appear in equal resolution. These 
‘fade-away-buttons’ are a most discreet way 
of visualising the interaction possibilities, we 
imagine. However, they are likely to work 
best on more stationary scenes and may not be 
very useful for short, fast shifting shots of, for 
example, action movies.

4.2  Sound
In a gaze-interactive media, music or off-
screen sounds could be used in the classic 
way, to set the mood of a scene. Off-screen 
sounds are normally used to establish a con-
nection with something happening off-screen, 
or to emphasise the mood of a scene. The in-
voking of these sounds could be controlled by 
continuous measures of pupil dilation, indicat-
ing the emotional involvement of the viewer. 
Partala et al. (2000) found statistically sig-
nificant pupil size variations as a function of 
emotionally arousing audio stimuli. Subjects’ 
reaction peaked 2–3 seconds after stimulus 
onset. Pupil sizes were larger during negative 
stimuli (e.g. a woman screaming) than posi-
tive stimuli (e.g. people laughing). However 
several external factors need to be considered 
if this is to be implemented. External ambi-
ent light also effects pupil dilation. Therefore 
pupil dilation should be normalised according 
to the light intensity of the images and the sur-

roundings in order for this feedback measure 
to work properly.

Object sound is a theme or sound that 
is connected to the object’s presence, form or 
history and is played, either explicit or as a 
variant, over the current theme to accentuate 
its presence in the scene. In a gaze-interactive 
movie, the object sound could be used as a 
way to discreetly verify that a user has seen 
an object vital to the story, to tell what kind of 
object it is, or to imply interactive possibilities 
with an object. For instance, looking at a suit-
case in our hotel movie for the first time could 
release a “TIC – TOC” sound, that would 
hereafter blend into the ambient music of the 
vestibule, to indicate that the suitcase contains 
a time bomb.

Changing the sound level of the 
soundtrack is a classical means of intensifying 
a scene in a film, to increase the emotional ef-
fect of the scene, best illustrated by the shower 
scene in Hitchcock’s Psycho from 1960. Bolt 
(1984) suggested changing the level of the 
soundtrack to complete the cocktail mélange 
imagery of the ‘world of windows’. All 
windows have a soundtrack that is played at 
equal level, until the user fixates on a window 
for several seconds. The systems then zooms 
the window being fixated, and plays only the 
soundtrack related to that window. 

The different types of cue can be com-
bined in multiple ways. Imagine, for instance, 
groups of characters having a conversation 
around two separate tables in a restaurant. The 
party that gets the least attention is blurred 
out and their conversation fades out of the 
soundscape. The camera zooms in on the 
other group and increases the volume of their 
conversation at the same time. 

5	 Execution	of	a	movie

Figure 2 delineates the principal components 
of a system to control the execution of a gaze-
interactive movie (not yet implemented). The 
gaze tracker sends the viewer’s current gaze 
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area. Again, we assume that this will happen 
randomly. Another source of error for movies 
could be false positives that stem from gaze 
locations in the previous cut. Therefore we 
expect a short time-out for data recording (e.g. 
100 milliseconds) to be used after each cut as 
well as to filter out all macro-fixations that do 
not span a minimum duration threshold of, for 
example, 200 milliseconds.

When determining the interest the user 
has shown to the ANIs of a scene there are 
several aspects one must take into account. To 
illustrate this, we present a fictitious set of eye 
movement data from a scene (Figure 3). The 
curve shows which object the viewer is fixat-
ing, and the sizes of the points are meant to 
indicate the pupil dilation at various intervals. 
The director of the movie has defined the 
importance of cuts or objects. 

We note some effects from Figure 3:
1 when Veronica enters, she gets fixations 

because she is a novel object;
2 when Veronica is the only object during the 

vestibule cut, she receives all the fixations;
3 when the opening scene is over, Veronica 

has received 4 macro-fixations, and Tony 5.
Two possible methods can be applied 

at the end of scene for determining the user’s 
interest in the areas of narrative importance: 
‘winner-take-all’ and ‘weighted-decaying-in-
terests’. Under the ‘winner-take-all’ principle, 
the area with the highest number of macro-
fixations relative to its visible time is the ANI 
of most interest to the viewer, and should thus 
decide the outcome. The principle of ‘winner-
take-all’ can be made sensitive to the relative 
narrative importance of the scene—as esti-
mated by the director. The number of fixations 
gained by each ANI should be multiplied with 
the relative importance of the cut (c.f. ‘Im-
portance’ in Figure 3). If the number of other 
important elements (people and objects) in the 
cut is also taken into account, the total number 
of objects in the cut should be, for example, 
multiplied with the number of times an object 

Figure 3. A fictitious set of eye movement data from a scene that shows 
which object or actor the viewer is fixating on, the gray background 
colour indicates when an object or person is visible and the sizes of 
the points are meant to indicate the pupil dilation at various intervals. 
These can be compared by different processes at the end of a scene to 
determine where viewer’s interest lies.

ing it seems reasonable to limit the number of 
ANIs to a small select set.

Eye trackers made by consumer video 
cameras are expected to become available 
within a foreseeable future (e.g. Hansen and 
Pece 2003). They should be expected to have 
a lower resolution and possibly more fre-
quent loss of eye data than the dedicated but 
expensive eye tracking systems of today. If 
this kind of standard hardware is to be used in 
order to make gaze-interactive media widely 
accessible, the system should merely count the 
number of gaze samples that fall inside each 
ANI presented within a specific period (i.e. 
scene). This method resembles what Salvucci 
and Goldberg (2000) have termed “macro-fix-
ations”. We decided to ignore that some of the 
hits may stem from data recorded during sac-
cades—rapid movements of the eyes between 
fixation points—or during tracking failures. 
We assume that these sources of errors are 
equally distributed among the ANIs. This is, 
of course, a very rough assumption as areas of 
different sizes will get different amounts of, 
for example, false positives from saccade data. 
Salvucci and Goldberg (2000) also point out 
that the method may fail to identify a fixa-
tion should it fall just outside a pre-defined 
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was seen in that cut. Finally, if we multiply 
the importance of the scene with the number 
of competitors and divide it with their overall 
time being present, we get:
The suitcase: (2(2 x 3))/12 = 1.0
Tony: (6(2 x 1) + 4(2 x 1) + 2(1 x 3))/24 = 1.08
Veronica: (6(2 x 1) + 4(2 x 1) + 2(1 x 3))/29 = 0.90
—and Tony is the winner. This weight is 
particularly sensitive to the relative attention 
an ANI gets among its competitors in the most 
important cuts. Obviously, the settings of, for 
example, the cut importance by the director 
can be quite arbitrary and done without much 
consideration. An alternative approach would 
be to give the viewer an opportunity to select 
initially among different versions of the story 
in which the viewer would mainly follow 
Tony, Veronica or the suitcase. To handle this 
pre-selection, all weights should be adjusted as 
the importance factor in favour of the chosen 
one. 

Under the strategy of ‘weighted-de-
caying-interest’, the interest registered at 
each fixation is weighted according to the 
cut importance and also how many objects 
are visible at fixation time. Furthermore, the 
interest of each object decays over time with 
some preset intensity a. This decay intensity 
factor is introduced to account for the fact that 
a viewer’s interest gained for a given object 
will decay over time, but be renewed when 
the object is fixated anew (c.f. Hochberg and 
Brooks 1978). Thus the interest calculated 
by weighted-decaying-interest reflects the 
viewer’s interest at the end of the scene, where 
the most recently seen objects are given prior-
ity over objects seen at the start of the scene. 
Weighted-decaying-interest can be used on 
individual fixations as well as macro-fixa-
tions. Figure 4 shows how the interest in the 
three objects of the opening scene change over 
time, based on individual fixations. Note how 
the interest stays constant when the object is 
not present. The final interests are 2.4 for the 
suitcase, 14.9 for Veronica and 23.7 for Tony. 

A piece of code that calculates weighted-
decaying-interest may be found on: 
http://www.itu.dk/~panic/Eyegaze/

7		 User	tests

We decided to build a small interactive movie 
and observe its use to evaluate our intuitions 
of how to solve some of the problems outlined 
previously in the paper. We wanted to explore 
the following questions: 
1 If the viewers aren’t told that the film is 

interactive, do they notice it anyway? And 
if the test persons are told that they can 
control the movie, how do they experience 
this control option? 

2 Would the viewers find out, if they un-
knowingly had decided to view another 
outcome of the movie, or would they even 
notice a variation in the movie if it were 
shown repeatedly?

7.1 Procedure
Six male and five female subjects participated 
in the observations, aged between twenty-four 

Figure 4. Weighted-decaying-interest in the three vital objects of the 
opening scene of the hotel movie over time, based on individual fixa-
tions.
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and thirty. The participants were split into two 
groups, one of three males and three females, 
and one of three males and two females. The 
first group was only told that the purpose of 
the test was to identify what people looked at 
when watching thrillers. 

The second group was told that they 
could in fact control the outcome of the movie 
depending on where they looked during play-
back. We did this with the intention to see if 
test subjects alerted to their influence via gaze 
would be overly aware about what and where 
they were looking at on screen, and if they 
would actively try to manipulate the outcome 
of the movie.

A QuickGlance system from EyeTech 
Digital Systems was used for eye tracking 
with an update rate of 15 frames per second 
and a smoothing factor of 7 samples. The 
prototype was played on a 1024x768 resolu-
tion 17-inch monitor. The movie took up an 
area of 720x324 pixels. The ANIs took up 
360x600 pixels each and were separated by 
an empty space of 4 pixels, which meant that 
they exceeded the height of the movie in order 
to compensate for slight inaccuracies in the 
calibration of the gaze tracker.

The prototype of a gaze-interactive 
movie consisted of a short snippet of our hotel 
movie outlined previously. It contained one 
plot presented to the viewer with one simple 
‘choice’ that would branch the main narrative 
in a bottleneck structure. The middleware, 
written in Lingo, Macromedia’s Director 
scripting language, would increment a vari-
able each time the eye dwelled on one of two 
areas of the screen. By the end of that scene a 
simple winner-take-all calculation would de-
cide where to go next. These active areas were 
made as non-visible rectangular layers on top 
of a 6.12 second clip showing the man and the 
woman walking side-by-side along the street.

After the first viewing we asked the 
subjects what they thought had happened. We 
then asked the subject to view the clip again 
a second time, and again asked them if they 

had noticed something different—even if they 
had seen the same sequence. Then we asked 
the subject to view it a third time, repeating 
the questions above, but also asking if they 
felt that they could control the film if we had 
told them to, or asking them why they thought 
they had seen different clips if they were in the 
group that was unaware that they could control 
the film.

7.2 Results 
For each viewing of the hotel movie, the sys-
tem counted the number of registered ‘mouse-
within’ events (hits) on each of the tracking 
areas in the tracking sequence. All 11 subjects 
saw the movie 3 times. Data from 4 of the 
trails were excluded due to loss of calibration. 

A three-way ANOVA with 2 (aware or 
unaware) x 2 (characters) x 3 (number of ex-
posures) was performed with subjects nested 
in level of consciousness. Attention paid to 
the two characters was treated as a dependent 
measure. A significant effect of character was 
found F(1,57) = 26.88; p<0.0001. In average 
the Tony-character got 83.8 fixation counts (63 
%) while Veronica got 49.1 (37 %). Only in 6 
out of the 29 trails did the subject look most 
at Veronica and only one subject looked more 
at Veronica during the very first trail. There 
were no significant effects from the repeated 
exposures or the level of consciousness on the 
attention paid to the characters. 

8	 Discussion

This result indicates a general pattern of 
viewing across subjects, which is robust to 
changes from repeated exposures and which is 
not significantly influenced by knowledge of 
interaction possibilities. 

In our specific case, there may be sev-
eral possible causes for Tony being the most 
viewed. First of all, the sequence in which the 
dominant fixation was calculated has more 
movement in the right hand side of the screen. 
Pedestrians walk by in the background, and 
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traffic passes by on a road in the distance. Sec-
ondly, Tony and Veronica are displaced a bit to 
the right of the screen when the scene be-
gins—albeit the tracking areas are placed over 
the man and woman throughout the sequence. 
Tony moves slightly towards the left hand of 
the screen as the scene progresses. Thirdly, 
Tony is also taking a puff on a cigarette, while 
Veronica is just walking throughout the scene. 
Fourthly, Tony was played by one of the men 
conducting the test, and the subjects might 
be looking more at him, as they have already 
have met and seen him. This effect probably 
resembles the attention advantage a well-
known actor will have among less known ac-
tors. All combined, these factors tip the visual 
balance towards Tony. 

Even though no quantitative differ-
ences could be measured, the aware and 
unaware groups had quite different comments 
about their experiences. Through qualitative 
interviews with the subjects we learned that 
the consciously-tracking subjects claimed that 
they rarely noticed details of the story in the 
first viewing because they were concentrat-
ing on the ability to control the outcome of 
the movie. However, when asked more in 
depth about details from the first viewing, 
they were still able to recall details such as the 
shifty man, his bandaged hand, the lock on 
the suitcase, and the facial expressions of the 
actors. The subjects unaware of their gaze-
tracking interaction were not at all aware that 
they were controlling the narrative branching 
of the movie. Of the gaze-aware subjects, only 
one suggested that we were measuring the 
attention in specific scenes. The others thought 
we were measuring throughout the movie, 
while two subjects thought we were measuring 
in the lobby scene, where three actors are in 
the same scene. In other words, none of them 
could say for sure at which point they were be-
ing tracked, whether it was in a certain scene, 
in several scenes, or throughout the movie. 

One of the gaze-aware subjects ex-

pressed that he felt like being a passenger on 
a bus, i.e. he just went along for the ride, but 
did not necessarily know where the bus was 
going. Another such subject said she com-
pletely forgot that she could control the film, 
and instead focused on what was happening. 
This is an indication that at least some viewers 
would be able to ignore or even forget about 
gaze-guided control rather easily.

Neither the gaze-aware or the gaze-un-
knowing subjects were forced to stop at any 
point in the narrative of the story because of 
interface issues. However the subjects who 
were conscious of the ability to control the 
narrative said that they constantly looked for 
some sort of confirmation that they were in-
deed controlling the narrative choices. In other 
words, they were looking for feedback from 
the system. The issue of how to provide non-
intrusive feedback seems to be fundamental 
for a successful development of a gaze-inter-
active media. We have suggested some of the 
possibilities in the previous sections but only 
experiences gained from real productions of a 
substantial length will be able to show if they 
actually work.

 

9	 Conclusions	and	perspectives

The key principle guiding the choice of tech-
niques for gaze-interactive media is to pre-
serve the viewer’s immersion in the story. We 
have demonstrated that gaze-guided selection 
of story branches may occur without the view-
er’s awareness. We have suggested means by 
which the system could attract user attention, 
or give feedback on user actions, in ways that 
do not interfere with the immersive viewing 
experience of movies. We consider it to be a 
successful pilot project for further research on 
how gaze-interactive media can be effectively 
developed. The shortness of the test sequence, 
however, necessitates further investigations 
using more complex and lengthy productions 
before definitive conclusions are made.
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Widely available eye tracking equip-
ment based on consumer hardware will have 
a fairly limited resolution in the foreseeable 
future. As we have argued, there is no need to 
define tiny or fine resolution areas of narrative 
importance. Effective gaze interactivity can be 
implemented using as few as two broad areas 
of narrative importance key to determining 
narrative branching. Given these observations 
from the research conditions we believe that 
gaze-interactivity is very applicable to the 
wide consumer market. 
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