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ABSTRACT
Computer graphics field is rapidly growing and is widely used in 
many industries, especially in cinematics. The visual effects, which 
is a part of the field, have become more affordable in comparison 
to special effect. By using more visual effects, safety during the 
shooting increases and the use of resources decreases. However, the 
field is still young and there are a lot of flaws to consider when 
creating such an effect. It is important that CGI in movies are 
created in such a way that it does not disrupt the viewing experience 
unless it’s done on purpose. Therefore, CGI in a real-life setting 
should look real. To create CGI that is closer to reality, this study 
examines the differences between special effects and visual effects 
in the aspect of the viewing experience.  
To investigate this question, we conducted an experiment following 
a semi-structured interview. 13 students participated in this study 
where they had to watch video clips representing the special 
respective visual effect. During the experiment, they did a self-
report by filling in a questionnaire. A Valence-Arousal model was 
used to examine the subject’s emotional reactions. 

The result suggests that there are no significant differences between 
the two effects in regard to an emotional reaction. However, it 
shows that the visual effect had flaws of being too plastic and too 
perfect which makes it less convincing compared to the special 
effects.  In contrary, the special effects do not have the ability to be 
exaggerating, which in turn makes it more exciting to watch the 
visual effects. Although this study does not solve any flaws, it 
highlights those that need to be fixed for the goals of improving 
CGI.  

SAMMANFATTNING
Datorgrafik är ett ständigt växande ämne och tekniken kan 
appliceras så många olika sätt, speciellt inom film. Visuella effekter 
som är en del av ämnet som har blivit ett mer prisvärt alternativ i 
jämförelse till specialeffekter. Genom att använda mer visuella 
effekter, har säkerheten i filmandet ökat och användningen av 
resurser minskat. Men datagrafiksämnet är fortfarande relativt ny 
och det finns många brister att tänka på när det gäller att skapa en 
visuell effekt. Det är viktigt att CGI i filmer är skapad på sådant sätt 
att den inte stör tittarupplevelsen, såvida det inte är med mening. 
CGI i en verklighetstrogen miljö bör därför se verklighetstrogen ut. 
För att skapa CGI som är närmare verkligheten ska denna studien 
undersöka skillnaden mellan specialeffekter och visuella effekter 
baserad på tittarupplevelsen.  

För att undersöka denna fråga har vi utfört ett experiment med följd 
av en semi-strukturerad intervju. 13 studenter deltog denna studie 
där de har kollat på videoklipp med specialeffekter respektive 
visuella effekter. Under experimentet fick de fylla i en enkät där de 
utvärderar deras reaktion till klippen samt vad de tyckte om 
respektive klipp. En Valence-Arousal-modell användes för att 
undersöka deltagarnas emotionella reaktion.  

Resultatet visar att det inte är någon signifikant skillnad mellan de 
två effekterna när det gäller den emotionella reaktionen. Däremot 
indikerar att de visuella effekterna var för konstlad samt för perfekt 
i jämförelse till specialeffekter. Dessa nackdelar gjorde effekten 
mindre övertygande. Emellertid kan specialeffekterna inte 
överdrivas i samma skala som visuella effekter vilket gör den 
visuella effekten mer spännande. Denna studie löser inte de 
problem som visuella effekter har idag, men den tar fram problem 
som behöver fixas för att förbättra tekniken.   

Keywords
Computer graphics, CGI, effect comparison, special effects, visual 
effects, Valence-Arousal Model, emotional reaction, etc.  

1. INTRODUCTION
It all began with a project from the Swedish road administration 
around 60 years ago. Today computer graphics imagery (CGI) is 
used in many scenarios, whether it’s a simulation, full-length 
animation or effects in the background to enhance the viewing 
experience.  

“They educated audiences, and planted in our minds an 

unprecedented notion: the idea that with CGI, anything 
is possible” 

- Garry Thompson, Philadelphia Daily News (July 31,
1998) [12].

What Thompson means is that the CGI can make anything possible 
with a little creativity. However, can everything be made possible 
using CGI? By looking at film effects, the special effects still hold 
great importance in the film industry. When CGI was first known 
to the film industry, the producers showed a great interest in the 
field, and they focused on CGI effects in their movies. There were 
even speculations about how long it would take for the visual 
effects to overtake the special effects [12]. CGI has only grown 
more advanced over time, yet special effects are still widely used 
today. Since visual effects are more affordable and less dangerous 
to the staff working on the set, we wonder what the differences are 
between special and visual effects.   

1.1 Problem definition and purpose 1.1.1

Research question  
What are the differences between special effects and visual effects 
regarding the viewing experience?   



2 

1.1.2  Purpose 

The purpose of this study is to investigate the difference between 
special effects and visual effects regarding the viewing experience. 
Effects like an explosion can be extremely dangerous and 
expensive. Sometimes effects need to be taken in different camera 
angles which in turn waste more resources compared to CGI that 
has become cheaper since the introduction of affordable and 
powerful animation software [17]. Therefore, this study might 
expose the flaws in visual effects that future research can help 
solve. This in turn will help future film producers reconsider the 
choice of effect, especially when it comes to dangerous effects. By 
exposing CGI into more films, it might inspire more people to 
explore the technology and discover something new. Our research 
will bring up the differences between the two effects and each 
difference is a problem that needs to be solved in order to create a 
more convincing exposure to the CGI within the movie industry.  

1.1.3  Hypothesis 
We believe that emotional reactions play a big role in the viewing 
experience and will, therefore, be different in special effects 
compared to the visual effects.  

1.1.4  Delimitation 
With our limited time, resources and lack of knowledge, we were 
not able to create a replication of a real-life film sequence with CGI. 
Instead, we tried our best to find two very similar scene pairs, one 
with digital respective special effects. Since the scenes will not be 
an exact copy of each other, it might be a factor that will affect the 
result of this study.   

To strengthen the result, the physiological reaction could have been 
calculated by measuring the heart rate, skin-conductive level, and 
face muscles during the experiment. However, due to lack of 
resources and time to conduct such procedure, we were, 
unfortunately, unable to do that. Although our method is not wrong, 
the result of the physiological reaction would have been interesting 
and brought more data to discuss.  

2. BACKGROUND
In this section, the term CGI, effects and VA-model will be 
explained, as well as a short description of previous studies.   

2.1 Computer-generated imagery 
Computer-generated imagery (CGI), is an application to computer 
graphics. The imagery is built of thousands of polygons.  It is used 
in a variety of different media, for instance, movies, printed media, 
video games, commercial and more. The first CGI showed a 30 
seconds film sequence of a virtual motorway from a driver’s 

perspective going 110 km/h and got broadcasted in 1961.  The 
project was created by the Royal Institute of Technology to help 
the Swedish road administration project the motorway [14]. It took 
34 years before a full-length movie got released by solely using this 
technology.  

2.2  Effects  

2.2.1  Special effects 
Special effects (SFX) are effects made on the set-in movies to 
enhance the viewing experience. It is divided into two categories: 

artificial/optical visual and mechanical effects [2]. The former 
category is the manipulation of the camera work and light to trick 
the eye to believe that the scene is in a way that is different. The 
latter category is about creating objects or situation from nothing. 
Exploding a car or using a smoke machine to add fog are two 
examples of mechanical effects [17]. In this study, special effects 
are also referred to as real effects.  

2.2.2  Visual effects 
There is usually a misconception about special effects where many 
believe that a digital effect is a special effect. A computergenerated 
effect is called visual effects (VFX) and is made during post-
production [17]. It usually cooperates with special effects like in an 
alien spaceship landing, where the ship is visual effects while the 
wind is a special effect created using big fans. However, with a 
complex visual effect, it can stand alone. In this study, visual effects 
are mentioned as digital effects/CGI.  

2.3 Valence-Arousal model 

Figure 1. Valence-arousal model [9]. 

A valence-arousal (VA) model (figure 1.) is a graph used to define 
and measure emotions. It looks at two variables called Valence and 
Arousal. Valence represents positive/negative emotions such as sad 
to happiness while Arousal handles emotions from calm to the 
excitement [11]. These values can be measured by heart rate, skin 
conductance and more, but a subjective opinion can also be plot 
into this model which makes this model interesting for us. 
Originally it also had another variable called dominance that 
represents the control of emotion. All three variables cover the 
whole emotional spectrum, but Russell, an American psychology 
professor specialized in emotions, argued that Valence and arousal 
were enough [15]. The dominance changes mostly when the person 
is in some sort of simulation or interaction. Media such as pictures, 
movies, music and more can easily be measured without that 
variable [7]. We looked at studies where the model was referenced 
and noticed that a lot of those omitted the dominance value [5,6]. 
We decided to do likewise because we did not feel the need to 
include it in our study as the dominant emotional reaction still can 
be represented within valence and arousal. For example, Fear and 
anger can both be low valence, high arousal and low dominance 
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(low control over feeling), therefore, it can also be expressed with 
only valence and arousal.   

  

2.4  Previous studies  
2.4.1  Inspiration to this study  
In a study, made by Ellis and Simons, they studied the subjective 
and physiological reaction from the background music in film 
sequences. The purpose of this study is to see if music will increase 
the physiological reaction to films. They had 32 sixseconds films. 
that was chosen from Detenber’s study where those clips had been 

standardized [3]. They found that the background music added to 
the viewers' experiences [5].   

Another study that inspired us to work in the field of computer 
graphics is by Kennedy who researched if colors could affect the 
emotions in animated films. In this study, he used a galvanic skin 
response (GSR) sensor to measure electrodermal activity (EDA) to 
gather emotional arousal data from 42 animated scenes that 
represented love and sadness. A GSR sensor shows the skin 
conductivity which is used as a measurement of emotional arousal 
while EDA is a unit measured by that sensor. The result shows that 
there is not any significant relationship between the hue or 
saturation and EDA. However, it suggests that the difference in 
colors does seem to convey a different feeling in the animated 
scenes. For its survey, the author included a rating where the 
subjects had to rate which color gave the strongest to the weakest 
emotion. A visualization of that result shows that love gave a 
stronger emotional reaction when the red, green or yellow was 
displayed over the scene. Blue was the weakest in that situation, but 
strongest in sad scenes together with orange [8].  

  

2.4.2  The direction this study focuses on  
In the book “Advanced RenderMan Creating CGI for Motion  
Pictures” Apocada and Gritz write about the background and how 

CGI has been used in movies the past decades. Although their focus 
is more on animations and cartoons, the background information 
about how CGI started being used in movies is still relevant for our 
study. In the chapter about movie making they mention how one of 
the goals of the computer graphic research was to make truly 
photorealistic images. Much of the work to make photorealistic 
images was so that CGI could be used more in films [1].   

  

2.4.3  Using film sequences with different emotions  
Kolodyazhniy et al. have published a study that checks the 
limitation of using pattern classification analysis (PCA) to look at 
physiological emotions. Physiological emotion is a body’s reaction 

to emotions e.g. anger that increases heart rate. In this study, they 
had students around age 18-26 that watched six film clips. Each clip 
was ten minutes long and contained a specific emotion (in their 
case: fear, sad and neutral). After each clip, the participants were 
asked to evaluate themselves through a selfreport. With the 
collected measurements, the author checks whether the PCA can 
distinguish the different emotions. The result shows that most 
classifications can do that, especially on the tested emotions. 
Although the difference is very small, it still exists [10].   

When it comes to emotions and films, Fernández et al have done a 
study about physiological responses by emotion-eliciting films. 
The aim of their study is to see whether what type of 

emotioninduced film sequence shows more physiological 
emotions. This study had a similar method to Kolodyazhniy. The 
participants were connected to sensors so that the heart rate and 
skinconductive levels could be recorded. Compared to the other 
author, this study has a big set of film sequences whereas the 
participants only watched a subset that contained 7 different 
emotion. This study also made sure that the participant started at a 
baseline before each video. In their case, the baseline is participants 
normal heart rate and skin-conductive level before watching the 
video. That way they ensure that the previous video does not affect 
the other results. The values they received from the sensors, and the 
participants' feedback they were able to find out that physiological 
emotions are easier to activate when the emotion is of higher 
arousal such as fear or anger [6]. This study also uses the VAD 
model (Valence-Arousal-Dominance model).  

  

2.4.4  More use of VA-model  
Hanjalic and Xu made a study analyzing video content on two 
different levels, cognitive and affective using the valence and 
arousal model [7]. The purpose of their study is to propose a 
computational framework for affective video representation and 
modeling. In this study, they use the VA-model that is linked with 
arbitrary videos’ low-level features that were extracted from the 
video data. In the analysis, they look at the time curve for the 
valence and arousal values. They also created a combination of the 
two variables to see the relation.   

  

2.4.5  Focus on audience reactions  
Rohlf examined the interpretation of CGI, whether a CGI 
enhancement will increase the audience experience [14]. For their 
study, they measured the believability and satisfaction from the 
audience and followed a model called Dave’s cone of experience. 
It is a visual model that starts with concrete to abstract examples. 
Each step requires more senses. The result suggests that there is no 
significant increase in believability and satisfaction. Recollection 
and learning retention did not increase either.  

  

2.4.6  Comparison between two culture  
Although visual effects are used all over the world, the difference 
in culture can shape the development differently. Ryu made a case 
study that looked at the effect of Korean nationalist blockbusters 
[16]. This study brings up a chart of how the visual effect has 
changed the popular cinema’s vision of real effect. The author 

looks at the financial and industrial part of the visual effects, but 
also its aesthetic characteristics.   

  

Throughout the whole researching, we noticed that none of the 
studies worked with a comparison between the real films and the 
animations. As CGI has evolved immensely over these years, there 
still has not been a study about the comparison of that and a real 
film, which we believe is interesting. In this study, we look at how 
pure visual effects affect a viewer’s emotional reaction to the 

filmed sequence compared to special effect. There are many factors 
that can affect the viewing experience, but it will be addressed 
 later. 
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CGI counterpart.   

 

3.  METHODOLOGY  
To be able to make a quantitative and qualitative comparison 
between special and visual effects, we conducted an experiment 
while filling in a questionnaire, and then followed it up with a semi-
structured interview. The reason to gather quantitative data is to see 
if the emotional reaction is different between special and visual 
effects. The whole method will allow us to gather numbers for the 
comparison but also, the interview will help us understand why the 
difference exists [4].  Our target group was media technology 
students from KTH ranging from 17-25 years old. 13 students 
participated in this study.   

  

3.1  Pilot study  
Prior to meeting our participants, we made a pilot study to try our 
method and see if there was a need for adjustments. For that pilot 
study, we had two media technology students in their early 20s 
participating in our study and help us evaluate it. By doing that, we 
were able to understand which question worked and which one did 
not. We realized that many of the questions were irrelevant and 
some were just a repetition of another question. The participants 
from the pilot study also gave feedback to the clips we had for each 
effect since we had multiple clips for some of the effects. The 
feedback helped us decide which one we were going to use in the 
study.   

The valence and arousal values we received from these participants 
were not what we expected for certain effects. We still decided to 
go with them since the effects are our focus.  

  

3.2  Experiment   
We chose 8 video clips with a duration between 5 to 15 seconds for 
this experiment. Although there are many previous studies with 
longer film sequences [4, 12], there have also been some studies 
with similar duration [4]. By choosing shorter videos, the 
participants focus less on the environment and more on the actual 
effect.  

For our scenes in the videos, we used firework, explosions, a gentle 
campfire and rain for each special respective visual effect (figure 
2). Each effect matches different VA-values in the model. The 
effects chosen for this study are usually in the background or a 
sudden event in movies and therefore, it will not be too disruptive 
as for example, and CGI character.   

 

 

There are many factors that can affect a viewer’s emotions such as 

sound effects or the mood of the participants, but these factors are 
mentioned later in this study (section 5.5.1). Half of the participants 
(group 1) began their experiment by watching the film sequences 
with the digital effects while the other half (group 2) started with 
the special effect since a first-time experience might give a different 
emotional reaction.   

  

3.3  Questionnaire  
While doing the experiment, we had our participants fill in a 
questionnaire in order to get their self-report [6, 10]. It has a marker 
that indicates which group the subjects were from. Before watching 
any clips, the participants filled in their age, and mood. Then during 
the experiment, the participants filled in the part of the 
questionnaire that was directly related to the experiment such as 
their valence and arousal ratings, their reactions and more.  

   

3.4  Interview  
After the participants had watched all the film sequences, we 
conducted a semi-structured interview [4] on each of them to help 
us understand what the differences are between a real effect and a 
digital one, and why that gives a different viewing experience. We 
asked the participants for permission to record the interview to be 
able to backtrack on what they have said and quote them. In the 
interview, the participants were able to explain the questionnaires 
they had filled in, thus giving us a better understanding of their 
reactions. For example, we asked them which version they liked 
better and have them tell us about the difference that made their 
choice.   

The interview we conducted contained a total of eight standard 
questions which we then followed up with other questions 
depending on how the participants answered. Four of them are 
about the film sequences that our participants watched. The other 
four questions are generally about real effect and CGI that the 
participants have experienced when watching series or movies.   
  

4.  RESULT  
The charts are plotted from the questionnaires each participant 
filled in during the study, the data shown in the charts and the 
participants' thoughts will be analyzed more in the questionnaire 
and interview subsection (section 4.2 and 4.3).   

 

Figure 2. Screenshots of the videos that were used in this study, the top row shows the special effects and the bottom row shows the  
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The group of participants who watched the CGI clips first are 
referenced as Group 1 and the group who watched the special 
effects first are referenced as Group 2. During the experiments, the 
video clips in the form were referenced to as a number, which we 
then translated to CGI and real in the pie chart.  

  

4.1  Self-Report on Valence and Arousal  
  

 
Figure 3. Valence Arousal graph for Group 1 (top) and Group 
2 (bottom). HA/LA = High/Low arousal. HV/LV = High/low 
valence.  

  

4.1.1  Fireworks  
The participants showed a similar result in their self-report for the 
real fireworks. All of them are on the high valence side of the graph. 
In group 1 the reactions were more dispersed over the HV part of 
the graph, whereas in group 2 the VA values were more 
concentrated on the HA/HV quarter. The CGI clip had a lower 
arousal value for both groups.  

For group 2 the valence value was not as high as the real one, but 
this was not the case for group 1. Everyone except for one 
participant had a higher arousal value for the real fireworks, this 
could be an indication that the CGI fireworks do not give the same 
viewing experience as the real ones.  

  

4.1.2  Explosion  
The valence values for the two groups regardless of the clip is very 
different. Group 1 had a low valence value for the real clip, the 
arousal was varying, but it was kept close to the neutral line. The 
result of the real clip for group 2 is quite the opposite of the one 
from group 1. The participants had high arousal and a high valence 
value, the difference in these two groups most likely comes from 
the fact that one group already had seen an explosion prior which 
affected their expectations of the second clip.  

For the CGI clip, group 1 had similar values as the real car, except 
for two participants who had high arousal values. Group 2 had 
much more neutral arousal values but compared to group 1 the 
valence value was still higher.  

  

4.1.3  Campfire  
As seen in figure 3 the VA-values for the campfire clips were 
mostly in the high valence and low arousal area for group 1, which 
is what we expected. The values for group 2 varied a lot more than 
the values for group 1, but the values for the CGI clip is like the 
real one. Since the values for CGI clip resembles the values for the 
real one regardless of the group, it could be an indicator that the 
CGI clip gives the same viewing experience as the real one.  

  

4.1.4  Rain  
Group 1 showed values closer to our expectation for each effect 
(figure 3). This could be an indication of the CGI effect being able 
to fulfill the participants' emotional reaction although it might not 
necessarily look realistic. Otherwise, the result does not show any 
significant distinction between special effect and visual effect 
regarding the emotional reaction based on the participants’ 

personal opinions.   

  

4.2  Discretion and preferences  
In the questionnaire, we asked the participants which one they 
thought was the CGI clip and which clip they preferred.  

  

  
  

Figure 4. Chart for which one Group 1 (left) and Group 2 
(right) think is CGI for each clip.   

  

By looking at the first question (figure 3), many seemed to be able 
to pinpoint which clip the CGI is. 78.6% from group 1 and 87.5% 
from group 2 answered correctly. Group 1 had a greater chance of 
choosing the wrong answer as 14.3% answered incorrectly. 
According to the result, the firework effect seemed to be closest to 
a real effect as approximately 28% from group 1 thought the real 
clip was CGI. 6.1% from group 1 and 12.5% from group 2 did not 
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know which clip CGI is. In contrary, the rain effect had the most 
correct answers where all the participants except two answered 
correctly. The others did not know.  

  

  
Figure 5. Chart of which one of the clips Group 1 (left) and 
Group 2 (right) preferred.  

  

For the latter question (figure 5), the real effects were more 
preferred by 46.4% from group 1 and 54.2% from group 2. 
However, the number of subjects who preferred CGI is not few. 
There is 39.3% who preferred CGI respective 25%. Both groups 
had 4 subjects who liked both special effects and visual effects 
while 1(4.2%) from group 2 liked neither of them. Between the two 
groups, group 1 preferred CGI more than group 2. The car 
explosion effect had was most preferred in group 1 with only one 
subject choosing “both were good” as its answer. The effect with 

most “both were good” answers is the rain effect. This shows that 

even if the rain effect isn’t real (based on the result from the 

previous question), it can still be more pleasant to watch.   

Due to the work needed to produce a high-quality CGI, it cannot 
fully replace reality when it comes to effects. Every movie is set on 
a certain budget, and the amount of GPU and hours needed to 
produce a convincing effect is not possible for low-budgeted 
movies today. With the lower-quality CGI videos that could be 
found for free over the internet, most of the participants called them 
plastic, too perfect, too symmetrical and some even had a problem 
with the lighting.   

  

4.3  Participants reactions   
The participant self-evaluated their reaction was after viewing each 
effect in the questionnaire.    

  

4.3.1  Fireworks  
Participants who watched the CGI fireworks first all appreciated it, 
some of them said that it reminded them of New year while another 
one said that it reminded them of the beginning of a movie. Similar 
reactions were found in the ones who watched the real fireworks, 
almost everyone felt happy and that they reminded them of New 
year. Two participants, one from each group did not have any 
reactions, the one who saw the real ones just said that it was nothing 
in particular, just normal fireworks.  

All the participants from group 1 found the second fireworks (real) 
much more suspenseful and fun since it was more eventful than the 
previous one. In the same manner, the participants from group 2 
that viewed the CGI fireworks second all found that they were less 
positive and some even thought it was kind of gloomy.  

All the participants got a more positive reaction from the real ones.  

  

4.3.2  Car explosion  
Everyone from group 1 wrote that they got either surprised or 
impressed by the explosion, most of them also thought that it was 
well made. Similar reactions were found in group 2 when they 
watched their first clip.   

After watching the second explosion, most of the participants from 
group 1 had a more negative reaction, they were either disappointed 
in the explosion as it was not as massive as the first one, or sad 
because it was an actual car that exploded. Some also commented 
that they were prepared for the explosion this time around. About 
half of the participants from group 2 thought that the CGI explosion 
was poorly made whilst the rest thought that it was a cool effect.  

The car explosion also had the most diverse reactions as the real 
one had a much more negative effect, the participants who had a 
negative reaction towards it explained in the questionnaire that they 
disliked the thought of a real car exploding, whilst the CGI one does 
not waste any resources at all.   

  

4.3.3  Campfire  
Most of the reactions were the same for both groups while watching 
the first clip, the majority thought that it was calming to watch, and 
it gave them a cozy feeling. There were two participants from group 
1 that noticed some small details from the CGI fire that made them 
immediately realize that it was the digital one. Participant 1 noted 
that the camera was shaking and that there were too many things in 
the background and foreground that were visible. The other 
participant noted that the flames looked synthetic.   

Most of the participants from group 2 had a similar reaction to when 
they watched the real campfire, most of them pointed out that the 
second one was CGI, but it still gave them a positive reaction. The 
reactions from group 1 were also similar to the first clip they 
viewed. Although participant 9 thought that the CGI campfire was 
more immersive than the real one. Participant 13 thought that the 
CGI fire felt more real thus making the second clip (the real one) 
less calming.  

  

4.3.4  Rain  
The reactions from all the participants regardless of the group were 
similar for both clips. Most of them thought that the rain was 
calming, or a little gloomy. One participant from group 1 pointed 
out that the rain did not affect the spiderweb in the CGI version, 
and that the raindrops had more depth in the real one where they 
sometimes got closer to the camera lens.   

  

4.4  Interview  
For each question, we asked the participants to answer the questions 
to each effect. Some participants had a very long answer that 
stretched to another question and some did not find a specific 
difference in some effects. This led us to skip some of the prepared 
questions for those subjects. Question about the differences 
between the two effects could answer the question about what 
element that caused the participant to choose a certain effect over 
the other if the participant is very specific with their answers.  A 
difference between the two effects can also answer the question 
about ways to improve CGI and some of the students highlighted 
flaws in CGI before we could get to the latter question.  
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4.4.1  Awareness of effects  
During the interview, one of the questions asked was “Is special 

effect something you think of when you watch movies? “Almost 

half of the participants mentioned that they mostly notice very good 
or very bad CGI. Some of them also said that when CGI is the 
focus, they cannot help but think about the special effect that is 
shown.  

  

“Yes definitely, I pay attention to small details and think 

“this is not physically possible” when I notice that 

something is off.”   

- participant nr 1  

  

This participant mentioned that even though they notice it they do 
not think it is a bad thing, CGI can make physically impossible 
things possible and thus enhance the viewing experience. Other 
participants also mentioned that they notice it more when it is a 
realistic movie and not so much when it is a fantasy movie. They 
mean that it is more important that the CGI is realistic when it is 
used in a realistic movie.   
  

4.4.2  The visual difference between the two effects  
When looking at the questionnaire, we noticed that many seemed 
to think that real effects are preferable than CGI (for reference, look 
at figure 1 above). To understand why, we asked them this 
question: “According to you, what was the visual difference  
between two videos for each effect that exposed the CGI?”   

  

“... the CGI was high defined” - participant nr 2  

  

“The fire looks a bit transparent, it doesn’t move  
naturally”    

-participant nr 6  

  

“The flames are too symmetrical, the spiderweb didn’t 

move in the rain. It’s difficult to simulate enough…”   

- participant nr 7  

  

“The CGI ones felt more plastic, the surface (on the car) 

was too glossy and smooth. It’s difficult to make 

something that’s supposed to be imperfect and uneven”  
- participant nr 5  

  

By looking at the answers given by the participants, the flaws that 
CGI seem present is the symmetry of the movement and the texture 
that the effect has. Some of the participants mentioned that the CGI 
objects were too shiny and too smooth which made it look artificial. 
They also said that the visual effect was “too perfect”, which meant 

that the effect moved in an orderly way that the participants could 
predict its movement. On the contrary, it was not perfect enough 
for others as the participants mentioned that there are too many 
things to consider which the videos failed to do. E.g. the spiderweb 
on the CGI rain effect did not interact with the rain.   
  

4.4.3  Different reactions  
We also asked a question about the difference in their reaction. 
However, we noticed that it was a bit difficult for the participants 
to explain their reaction emotionally and most of the questions 
ended up being them trying to say which one was better or their 
expectation. We did receive some good answers from a few that 
talked about the different immersion between the real effect and 
CGI. But other than that, there was not a lot that really answered 
our question.  

  

4.4.4  The viewing experiences  
Do CGI effects enhance your viewing experience compared to 
special effects? Why?  

Many pointed out that it depends on the quality of the CGI, in what 
scenario it is used and whether that CGI is the focus or in the 
background. Almost all the participants did agree on that if the CGI 
was done lousy it would affect the viewing experience badly since 
it takes you out of the flow of the storyline. On the other hand, if it 
was made impressively good it would only improve the experience. 
A preference for CGI was clearly seen in the action genre since 
many things can be made more impressive. On the other hand, 
many subjects thought that it would take away from the viewing 
experience if it was added to a more slice-of-life type of movie.   

  

“Yes, sometimes you know that it’s not physically  
possible, but it feels real”   

- participant nr 1  

  

One of the reasons why the visual effect is widely used in the movie 
industry is because of what participant 1 mentioned. Most of the 
visual effects are used in the fantasy genre and most of the parts in 
that genre cannot be replicated as a special effect. Avatar is a good 
example to compare to where it’s impossible for the producers to 

create a setting like that movie. There is no place in the world that 
has floating pieces of land connected by vines. However, it doesn’t 

mean that the world feels fake just because it is CGI. Visual effects 
bring out the imaginations that would logically not exist in the real 
world.   
  

“It is cooler and more immersion when the explosions  
are bigger”   

- participant nr 5  

  

“It can enhance the experience since you can do things 

that can’t be done in real life” - participant nr 7  

  

The scale of the effect and the colour intensity plays a big role in 
an exciting scene which is mostly done post-production. Although 
the special effects are more real and can be grand if done properly, 
it cannot beat the exaggeration that the visual effect can 
accomplish.  Participant 7 was from group one that pointed out this. 
Participant 5 was also from group 1 and used the explosion effect 
in the experiment as an example to show where the visual effect 
seemed to outshine the special effect.   
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“If it is a series where they switch between having special 

and visual effects, I prefer special effects, but when it is 
a stand-alone movie like Avatar, and you don’t have 

anything to compare it with it works  
perfectly.”  - participant nr 11  

  

What participant 11 mean is that the visual effect can easily seem 
flawed if that and special effects are compared side by side. When 
a movie is fully made of CGI, there no way to disturb the viewing 
experience unless the CGI is poorly made. Whether there are some 
flaws or not.  
  

4.4.5  CGI replacing special effects  
We asked each participant what they thought about the future of 
CGI if it will be possible to replace all special effects with their 
digital counterpart. The follow-up question was why they thought 
as they did. The participants seemed to think that it will be able to 
replace special effects. Some thought that it would take some time 
to perfect the craft but that we already have come a long way. A 
couple of participants mentioned that they found the CGI effects 
they saw during the study convincing and that they could not tell 
which one was CGI.  
  

5.  DISCUSSION  
Our goal in this study was to find the differences between special 
effects and visual effects regarding the viewing experience. The 
result we received suggests that our hypothesis is incorrect. There 
is no significant difference between the two effects regarding the 
emotional reaction. However, it does suggest that there are some 
factors that separate the two effects based on the visuals and human 
perceptions but why do these differences exist? In this section, the 
result will be discussed as well as the method we used in this study.    

5.1  Effects  
Based on the answers from the questionnaire and the interview, we 
were able to plot the valence and arousal into a graph and get some 
qualitative data of opinions around the two researched effects.  

Most of the participants were able to guess which one of the effects 
were CGI, a minority from both groups picked “I don’t know” but 

the only ones who got it wrong were from group 1 (figure 4). This 
could be because they watched the CGI effect first and that set the 
standard for how the effect should look in their mind, but it could 
also be completely unrelated and a personal thing.   

  

5.1.1  The visual effect is too perfect  
One of the differences between special and visual effect is that the 
visual effect is too perfect. The participants mentioned some factors 
that may have led them to perceive the visual effects as being too 
perfect. One of the factors is that everything was quite symmetrical. 
The rain fell in the same pattern and the fired firework was the exact 
copy of each other in different yet orderly position. This gave the 
participants a feeling of prediction. They felt like they knew what 
was coming next.   

This could possibly be solved by using a random algorithm to 
randomize the way the rain falls, or which firework will be fired at 
a random position. However, the question remains whether the 
known random algorithm will be able to make an unpredictable 
pattern to make the effects less perfect or not. There is also a 
problem with limited resources. Based on a five-second film scene, 
it might be feasible. But how much GPU will a visual effect require 

in order to become less perfect? Perfection is not the only problem 
that has been presented from this study’s result. If the other 

differences also require GPU, the problem would not simply be just 
computer graphics, but also in the hardware field.   

  

5.1.2  The visual effect gives a plastic feeling  
As mentioned in the result section, many participants found that the 
visual effects were being too plastic, both in the materials of the car 
but also the logs and rocks surrounding the campfire. This shows 
the difficulties of getting the correct light and light reflections on 
different materials, thus giving the viewer a feeling that something 
is not as it should be. There are many factors that influence the way 
light should reflect and shine on an object, e.g. size of the light 
source, placement of said source and material of the object. Details 
from the light source play a big role in how the light should be 
interacting with the scene. If the light source is the sun, the second 
factor is the weather e.g. cloudy or sunny [13].  As we do not know 
the process of video making, we cannot be sure whether the 
creators’ used physics formula to create the lightings or not. If this 

was created based on feelings, then there are a lot of ways to 
counter this problem. One way to solve this problem is to start 
working on the lighting with the correct math. There are also a lot 
of rendering programs that can provide near realistic light renders. 
However, if the video is correctly made based on the knowledge we 
have about light, then the theory of light and the practical use of the 
medium need to be discussed. Although based on the quality of the 
video, we can hardly say that the latter reflects the video better.  

The plastic feeling does not necessarily need to be a flaw. Some 
CGI strives to become bad for comedy purpose. There are also CGI 
that is plastic to constantly remind the viewers that what they’re 

watching is not reality. However, with the study’s purpose, this 

difference is a flaw rather than a strength.  

  

5.1.3  Special effects are more boring than CGI  
Although the visual effects seemed to have more problems than the 
special effect, that does not mean that the special effects are perfect 
either. When the participants watched the explosion effects, many 
seemed to enjoy the visual effect more. During the interview, they 
said that CGI was bigger, and more things seemed to happen to the 
car and therefore, it appeared more exciting for them. Meanwhile, 
the special effect was less exciting and some even experienced it as 
more depressing. It could have something to do with the saturation 
and hue between the two video clips however the factor that the 
participants mentioned are not to be dismissed.   

Since this study investigates the differences between special and 
visual effects, this is a flaw from special effect. However, this flaw 
is already countered in today’s cinematic. The solution is to 

combine visual effects with special effects. The explosion can be 
created on set so that the physics of exploding particles are 
included, and the exaggeration can be made during postproduction.   

  

5.2  Participants with real-life experience  
During the interviews, we noticed that some of the subjects could 
point out small details that none of the other participants had 
pointed out nor thought about. Participant 1 turned out to be a scout 
who had filmed campfires a lot during their outings. Thanks to his 
knowledge in filming campfires during the night he could point out 
small details that seemed off in the CGI version that no one else 
pointed out during the interviews. Participant 4, on the other hand, 
has a huge interest in horses, and while we did not show any clip 



9  

with horses the topic of CGI-horses was brought up when we asked 
them generally about CGI in movies. The participant brought up 
one scene in the movie The Hobbit when a character is riding a 
computer-generated horse, that according to the participant was 
terribly animated compared to the famous movie trilogy Lord of the 
Rings where they used real horses during the filming process. 
While this participant pointed out how terrible they thought the 
horse was animated none of the other participants commented on it 
when the movie trilogy and the hobbit were brought up.   

Most of the participants preferred special effects when it came to 
things they could relate to on a personal level. It is much easier to 
have a higher expectation on how the effects should look like and 
feel when the subjects have a better understanding of the effect. 
This, in turn, makes flaws from the videos more obvious to these 
participants in comparison to the others.   

One effect that everyone could pay more attention to is the firework 
effect. As mentioned in the result section, the effect reminded our 
subjects of New year which made them more emotionally 
connected to the real video, according to the answers they gave to 
the question: “What are your reaction to the video?”.  

  

5.2.1  Negative emotional reaction to special effects  
Participant nr. 13 had personally witnessed a car explosion and 
mentioned that the two clips gave off completely different feel as 
the participant could connect the real one with the explosion they 
had personally witnessed. On the other hand, the participant 
explained that the CGI explosion reminded them of action movies. 
This experience affected the way the subject rated the valence, 
giving the real explosion a lower valence value compared to CGI.  

Although a lot of participants seemed to think that the special 
effects were more realistic, they all agreed that it would not matter 
if the CGI was not the focus. By letting the CGI be in the 
background, it would most likely enhance the narrative and the 
viewers would less likely notice minor flaws.  

  

5.3  General problems with visual effects 5.3.1 

Replacing Special effects  
In the result section (4.4.5) the participants’ thoughts around 

replacing special effects with visual effects were shown. Even if 
CGI in the future can replace the special effects, it doesn’t mean 

that no one will ever use it. A Special effect is more of old-school 
technology and some people still find charms in it. Another aspect 
to consider is movies that are reflecting a real story or a 
documentary. In this case, the special effect might be a better 
alternative to add more reality in it. Even when CGI is catching up, 
the thought of the scene being original can be perceived as art.  

  

5.3.2  Interaction with the scene  
Even if the visual effect can look realistic and convincing when it 
is alone, other factors come into play when real people or objects 
need to interact with the visual effect. In the video used for the rain 
effect, 9 out of 13 participants said that they either preferred the 
CGI or both. This is an indication pointing to the fact that the rain 
itself looked convincing enough, but what some of them failed to 
notice was that the branch and spiderweb never moved in sync with 
the droplets. Although this detail was not noticed during the short 
amount of time the participants were exposed to the clip, it is very 
noticeable if you look at it for a longer period, and a couple of the 
participants did notice that something was off with the branch. The 

branch might not have been real in this case, but if it was a real one 
the same problem remains. This kind of interactions between 
different objects is most likely even more noticeable when it comes 
to bigger objects or actors/actresses who need to in one way or 
another interact with the CGI object. It can be everything from that 
the actor or actress having to get wet from the rain or that their body 
must be lit up in a specific way from a campfire or explosion for it 
to look realistic. The visual effect needs to get incorporated into the 
scene in a realistic way for it to flow together with the clip. A couple 
of participants noted that some effects such as rain and campfire 
they do not really see the point of replacing them with CGI since 
they are neither complicated nor complex compared to, for 
example, an explosion. Taking the other factors like light and 
randomness that are needed and yet difficult to achieve to make a 
realistic CGI effect and comparing them with the time and effort 
needed to create one with special effects, it is understandable that 
some effects are not worth the time to be made with CGI just yet. 
However, a combination of the two effects is a solution to the 
problems presented. This will solve the interaction if the 
actor/actresses interact with something of a smaller scale and then 
enlarged in post-production.   

  

5.4  VA-model  
As written in the result section, the VA-model showed no signs of 
significant distinction between special and visual effects. However, 
by looking at figure 3, we can see that the result between group 1 
and group 2 is different. Group 2 have many CGI placed closer to 
the center compared to group 1. Some subjects mentioned during 
the interview that a bad CGI can ruin the viewing experience as that 
effect is noticeable and distracting to the overall visual and 
narrative. In some cases, the participants could immediately 
recognize the real effect. A direct comparison from real effect to 
CGI makes the flaws from CGI stand out more which might have 
given such a result. Meanwhile, group 1 did not have the same 
judgment against CGI and enjoyed it. They filled in the arousal and 
valence value before they moved on to the special effect. This 
shows that the order of what the subjects watch is important.   

We had an unexpected result from participant nr. 3 who put 2 in 
arousal even though that person was visually surprised by the 
explosion. We expected that this person would choose a higher 
arousal value based on how the physiological reaction would 
behave e.g. increasing heartbeat. However, the surprising reaction 
might have distracted the participant from thinking of the video as 
exciting and did not take account of how surprise can also be of an 
exciting reaction. Therefore, led to this result. In this case, we had 
to rely more on the interview questions.  

  

5.5  Method critique  
5.5.1  Experiment  
With video clips taken free from the internet, the quality was not 
high produced. This could have affected the result since the 
computer graphics technology is much more advanced thus this 
study might not completely reflect the standpoint of computer 
graphics today. However, this shows the flaws of CGI with limited 
resources which can still be interesting.  

The sound could have affected the result as it does impact the 
emotional reaction to films as shown in one of the previous studies 
[5]. The amplitude and the frequency might have affected the 
feeling of the video clip which in turn can have affected the valence 
and arousal values, and preferences in the direction we did not 
expect it to go.   
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5.5.2  Questionnaire  
In the questionnaire, one question specifically asked the participant 
if they could tell which one of the effects was CGI, the purpose of 
this question was to see whether the CGI is convincing enough to 
fool the participants’ mind. However, we noticed that many of the 
participants focused more on finding the CGI one. This might have 
unintentionally shifted the focus while watching the effects as well 
as influenced their VA values slightly. But at the same time, the 
participant managed to give more in-depth answers to the 
interviews in order to justify their choices during their survey.  

Although we did tell the participants to fill in their reaction to the 
effect, some of them did misunderstand our instructions. Since a lot 
of the participants perceived this question differently, we got many 
inconsistent answers regarding their actual reaction in the 
questionnaire. With the help of the interview, the participants were 
able to discuss both aspects and clarify their thoughts.  

While going through the result we noticed that one participant 
forgot to fill in the VA values for one clip. The questionnaire did 
not have mandatory questions which led to this error. Fortunately, 
it was only one participant and based on their reaction to the other 
clips and comparing it with every other participant we concluded 
that the reaction should not have significantly diverged from the 
other participants.  

  

5.5.3  Interview  
Since we had semi-structured interviews, we managed to go very 
in-depth with each participant and discuss their thoughts and 
opinions. As each question was formulated slightly different for 
each participant, some managed to give very interesting input while 
others answered: “I don’t know”. For vague answers, we broke 

down the asked question into smaller sub-questions. If the 
participants still did not know how to answer, we would just 
continue as we would not want to force out an answer. We do not 
wish to accidentally manipulate them into answering in a certain 
way.  

Before the interviews, we asked the participant if we could record 
it, and during the interviews, one of us was taking notes. With both 
the notes and the recorded interviews we were able to revisit and 
listen to the audio file of anything that did not get written down.  

  

6.  CONCLUSION  
Computer graphics field is still relatively new and still growing 
rapidly. There are possibilities that a lot has yet to be discovered 
[1]. The study brings out the problems we have with CGI based on 
the resources we have today. By solving these problems, the visual 
effect can get closer to reality and surely replace most of the special 
effects in the future. The speculation made in the past might 
become a reality.  

From this study, we can conclude that there are no differences in 
emotional reaction and that the key flaws that are evident in the 
visual effects as of now are the following:  

● It is predictable and too perfect compared to the special 
effect; the perfectness makes it look too good to be true. It 
is however also not perfect enough in different aspects. 
Slight faults in the scene can be noticeable depending on the 
scenario.   

● It looks too plastic. The light does not interact correctly with 
the object and/or objects around it. However, the visual 
effects also have strengths. It can make the impossible 
possible. One example is an exaggeration. When it comes 

to special effects, the result of this study shows that the 
effects can become too realistic. It’s not exaggerated and 

therefore it cannot give the same satisfaction as visual 
effects.   

This shows that there are a lot of elements that can be improved in 
this field. Even if these problems are to be solved, there are possibly 
other problems that come within their solutions such as limited 
resources. Therefore, the research within this field does not stop 
after solving the problems presented in this study. However, for 
each problem solved, the closer the technology gets to reality. 
When we have reached the final goal, then we can all agree to 
Thompson’s quote that anything can be made possible with CGI.  

  

7.  FURTHER RESEARCH  
There are several things that can be extended to this study. There is 
rarely any research around the comparison between reality and CGI 
and therefore by exploring this area, we’ll get closer to developing 

this technology to make it more identical to reality. How close can 
we get to reality with our own perception of it? It can also go to the 
opposite direction and look at why purposely bad CGI is perceived 
in a different way. With the delimitation mentioned in the 
discussion, the study can be extended in such a way that it also 
includes the physiological reaction.  

In future research, a computational framework to counter the CGI 
problems can be created and tested. Researching whether there is 
any known random algorithm or create a new one to make the CGI 
less perfect is also a study that can also be very interesting.   
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Appendix A - Questionnaire  

  
For each video:  

1. How exciting was this video?  

2. From sad to happy, how was the video?  

3. What was your reaction when you watched the clip?  

  

For each effect  

4. Which one do you think is CGI?  

5. Which one do you prefer?  

  

Appendix B - Interview  

  

Question about the film sequences that the participants watched:  

1. Do you know which film sequence being digital and real? According to you, what was the visual difference between the two 
videos for each effect that exposed the CGI? (following question: why?)  

2. What are the differences between the two sequences when it comes to your reaction? Why are the two reactions different?  

3. Which one would you prefer to see in a slice-of-life (Real-life) movie? Why?  

4. What element in the sequence makes you choose one over the other? (Following question: why?)  

  

Question about real effect and CGI in general:  

1. What kind of reaction do you have when watching a sequence with real effect compared to CGI?  

2. Do film sequences with CGI affect your viewing experience? (Following question: “do you have an example?” or “why?”)  

3. The film sequences we showed you are from YouTube and Vimeo and are low-quality effects. It doesn’t really have the correct 

physics. With the higher produced CGI, we see nowadays, do you think that special effects can be fully replaced with CGI? 
(Following question: “why?” or “why not?)  

4. Are special effects something you think about when watching a movie or series? (Following question: “Any examples?” or “why 

do you think you don’t?”)   
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