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Abstract

 The purpose of this report was to research and design a solution for  

prescriptive eye wearers while watching 3D movies. This would allow individuals with 

prescription eye glasses to fully experience their movie presentation.
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Chapter 
1

1.1 Introduction

 This chapter will introduce the prob-

lem and define the purpose of the study. 

With the upcoming popularity of 3D films, 

it is becoming harder for individuals with 

prescription glasses to enjoy their mov-

ies. The solution is often being overlooked 

and 3D technology is constantly evolving.  

This study will be comprised of research 

methodologies, data collection, and de-

velopment of a solution. Along with the 

significance of the study, assumptions 

and parameters will be formed around its 

research and development. Based on the 

assumptions and limited parameters, a 

method of research will be utilized to come 

to a conclusion. 

1.2 Background

 Since the late 1890s, there has 

been some form of stereoscopic produc-

tion for movies. British film pioneer, Wil-

liam Friese- Greene filed a patent for a film 

process, filming two films side by side on 

screen. 

 A stereoscope, invented by Charles 

Wheatstone in 1838, would then be used 

to converge both images, creating an il-

lusion of depth. In 1922, the first 3-D film 

shown was The Power of Love, which was 

projected in the red/green anaglyph for-

mat, in which many of us are familiar with 

today. In 1929, Edwin H. Land, an inven-

tor, developed a polarizing sheet that was 

initially created to reduce glare from car 

headlights. The fall of the original 3D mov-

ie craze begun in August 1953 because 

of the costly procedures and required 

synchronization between projectionists. In 

the 1960s, 3-D cinema appeared sparsely, 

introducing a new 3D technology called 

Space-Vision 3D. Through this process, 

the stereoscopic films were printed above 

the other, on a single strip, and required 

one projector operating with a special lens. 

In the 1970s, Stereovision was introduced, 

printing two images side by side and using 

an anamorphic lens to stretch the pictures 

through polarized filters (Hayes, 1998). In 

the mid 1980s, IMAX cinemas became a 

wonderful candidate for 3D films because 

of the large screens that offered more 

viewing space that would nearly elimi-

nate eye fatigue and pains resulting from 

previous 3D technology due to the lack 

of space. In 1986, the first IMAX presen-
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1.3 Problem Statement

 People who wear prescription 

glasses experience discomfort and poor 

vision when wearing 3D glasses at the Me-

treon Movie Theater.

1.6 Assumptions

• People assume that all 3D glasses 

utilize the same 3D technology whether 

the movie is in a digital format or an IMAX 

format. 

1.5 Significance of the Study

 The significance of this study identi-

fies a problem that is often overlooked by 

wearing goofy glasses. It will aid individu-

als, with prescription glasses, the proper 

tools to fully experience their 3D movie 

presentation.

tation using polarized glasses was Expo 

86, where it was featured in Vancouver. 

By 2004, more than 54% of the IMAX 

cinemas were able to feature 3D films 

exclusively (IMAX, 2004).  In June 2005, 

Singin’ in the Rain and The Polar Express 

were tested for the digital 3D format at the 

Mann’s Chinese 6 Theatre in Hollywood. 

Later that year, Walt Disney released 

Chicken Little in the digital 3D format. With 

technology rapidly evolving, it has become 

easier to manipulate the 3D technologies, 

enabling just about everyone to film in 3D.

1.4 Purpose of the Study

 The purpose of this study was to 

research and develop a solution for pre-

scriptive eye wearers while watching 3D 

movies.

• It was assumed that current 3D 

technology has provided full 3D experi-

ences for any consumer.

• Companies are not exploring the 

benefits of providing 3D movie experienc-

es to prescriptive eye wearers.

• Current 3D technology doesn’t take 

into consideration the experiences of pre-

scriptive eye wearers. 

• It was assumed that current 3D 

eyewear was problematic to most people.



3

1.7 Definition of Terms

• Anaglyph: a composite picture 

printed in two colors that produce a three-

dimensional image when viewed through 

spectacles having corresponding colors, 

usually red and cyan.

• Circular polarization: polariza-

tion in which the vector representing the 

instantaneous intensity of the electromag-

netic field describes a circular helix in the 

direction of propagation.

• Film: a story conveyed with moving 

images.

• IMAX: a process of film projection 

using a giant screen on which an image 

approximately ten times larger than stan-

dard is projected.

• Linear polarization: polarization of 

light in which the vibrations are confined to 

• Polarized 3-D glasses: tools that 

help create the illusion of three-dimen-

sional images by restricting the light that 

reaches the eye.

• RealD Cinema: currently the most 

widely used digital stereoscopic technol-

ogy, utilizing circular polarized light.

• Stereoscope: tool used to con-

verge two images, creating an illusion of 

depth.

• Stereoscopic: noting or pertaining 

a single plane, that of the wave front.

• Parallax: the apparent displace-

ment of an observed object due to a 

change in the position of the observer.

• Peripheral vision: all that is vis-

ible to the eye outside the central area of 

focus; side vision.

to three-dimensional vision or any of vari-

ous processes and devices for giving the 

illusion of depth from two-dimensional im-

ages or reproductions, as of a photograph 

or motion picture.

• Three-dimensional: having, or 

seeming to have, the dimension of depth 

as well as width and height.

• Three-dimensional (3-D) Film: a 

motion picture that enhances the illusion of 

depth perception.

• Three-dimensional (3-D) glasses: 

tools that help create the illusion of three-

dimensional images.
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 The materials used will serve as ref-

erence only; Therefore, the materials must 

already exist. The final product will refer-

ence aesthetics, dimension and functional-

ity. The design will take in consideration 

weight, peripheral vision, facial structure, 

varying sizes of prescription glasses, and 

materials. Because heads range in size, 

the design will be limited to the size of a 

head width of 5.5 inches.

1.10 Research Questions

•Do you wear corrective eyeglasses?

•Do you experience any discomfort during 

3D movies?

•Do you enjoy wearing two pairs of  

glasses?

•Do you dispose of your 3D glasses after 

the movie?

•Generally, How much money do you pay 

for 3D glasses at the movie theatres?

1.11 Hypothesis

 It was hypothesized that if individu-

als with prescriptive glasses were provided 

with a design solution, then it would allow 

them to fully experience their 3D movie 

presentation.

1.8 Parameters of the Problem

 Due to the recent popularity bloom 

of 3D films, it will be difficult to obtain a 

fair amount of information that is reliable. 

There are too many movies that are being 

presented in 3D and there isn’t enough 

time to watch all of the movies, as well 

as the different types of movies. With the 

large amounts of movie theatres in the 

area, research will be conducted at the 

Loews Theatre in Metreon located in San 

Francisco, California. In terms of time 

management, the amount of research will 

be collected over a 16-week period. Other 

considerations will be the accessibility of 

resources and the limited understanding of 

how 3D technology works. Due to the lack 

of funding, materials that are manageable 

will represent the proposed materials.

1.9 Parameters of the Design

 Due to the time constraints and lack 

of experience in the process of developing 

the solution, the prototype will be fabricat-

ed using Super-Sculpey clay, acrylic, and 

transparency film.  
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1.12 Research Procedure

 It was clear that the information ob-

tained must be reliable. Information would 

solely be based on observations and opin-

ions of movie enthusiasts. With the recent 

popularity in 3D movies, there is very little 

information regarding experiences at mov-

ies. As a result, research began with an 

understanding of how 3D films work.

1) Books

2) Articles

3) Online Resources

4) Surveys

i) Surveymonkey

5) Observations conducted at the 

Loews Theatre in Metreon, located in San 

Francisco 

6) Panel of Experts

(a) Professor Hsiao Yun Chu (Product 

Designer)

(b) Pamela Fong (Optometrist)

(c) Veronica Deliz (Movie Director/Film 

Editor)

1.13 Chapter Summary

 People who wear prescription 

glasses experience discomfort and poor vi-

sion when watching 3D films. The purpose 

of this study was to research and develop 

a solution for prescriptive eye wearers. By 

doing so, it will allow the individual to fully 

enjoy their 3D movie experience without 

any discomfort. Because there are so 

many movies and a very little amount of 

time, certain limitations are allowing an 

inexpensive solution. The solution will be 

taking in consideration general facial struc-

ture, peripheral vision, and weight.  

Assumptions and questions will be con-

cluded through research based on opin-

ions and observations.
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Chapter 
2

2.1 Introduction

 This chapter will detail the methods 

utilized to obtain information that would 

determine the direction for a solution. It will 

provide the collected data from interviews, 

surveys, articles, and observations. The 

interviews will address concerns, pro-

posed solutions, and materials. The survey 

responses and observations will provide 

valuable information based on user inter-

action. This chapter will be restating the 

problem and purpose statements for refer-

ence purposes, and it will provide valuable 

and thorough information regarding the 

subject matter. 

2.2 Problem Statement

 People who wear prescription 

glasses experience discomfort and poor 

vision when wearing 3D glasses at the Me-

treon Movie Theater.

2.4 Pert Chart & Timeline

 Before any research was  

conducted, it was necessary to layout 

deadlines and overall direction of the 

project. In the following chart, it is provid-

ing a linear timeline of important dead-

lines throughout the semester. It also lists 

the class agenda on a weekly basis. The 

2.3 Purpose Statement

 The purpose of this study was to 

research and develop a solution for pre-

scriptive eye wearers while watching 3D 

movies.

 

timeline is essential in keeping the project 

on track, understanding how to arrange 

schedules and other classes based on 

important meetings.  



7

The following chart may respectively be 

considered an extension of the timeline. It 

exhibits the essential “root” of the  

assignment, continually branching off 

into other aspects of the design process. 

It resembles an abstract version of the 

timeline, but mentioning important aspects 

that are relevant to the specific study. This 

chart extends into the necessary actions 

of research, to arranged meetings, and 

finally to the presentation of a product that 

has been refined throughout the design 

process.
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2.5 Library Research

 Prior to any library research con-

ducted, it was necessary to attend a work-

shop with Darlene Tong, head of Research 

and Instructional Services and librarian 

at San Francisco State University. During 

the session, she introduced many tools 

that the library offers, including: Proquest, 

an article database, Electronic Reserves, 

and Investigator Catalog, a library search 

engine. Due to their ease of accessibil-

ity and convenience, research began by 

using the valuable San Francisco State 

Library resources and tools. In the be-

ginning, there was very little information 

regarding the subject matter. As a result, 

it was understood that broadening the 

search to achieve the most information 

was necessary.  Typing in keywords, such 

as “eyeglass,” “stereoscopy,” and anything 

relating to 3D technology and optical vi-

sion aided the research. These keywords, 

or descriptors, served as a stepping-stone 

that would eventually lead to other  

informational findings.

 Since there wasn’t much informa-

tion relating to personal movie experi-

ences, except with the occasional blogs or 

movie forums, it was determined to begin 

reviewing the historical roots of 3D filming. 

The first book examined was 3-D Movies: 

A History and Filmography of Stereoscopic 

Cinema by R.M. Hayes (1998). This book 

was a valuable source in presenting the 

historical roots of stereoscopic filming. 

This book explains the general knowledge 

and history of how stereoscopic filming 

had been around as long as photography. 

It gave insight of previous 3D movie at-

tempts that couldn’t continue due to the 

lack of funding to produce such costly 

movie techniques.

 Another book was The Measure of 

Man & Woman: Human Factors in Design 

by Henry Dreyfuss & A.R. Tilly (2002). This 

book is a reference document that contrib-

utes to the understanding of human mea-

surements and the ergonomic realities that 

influence the design process. This book 

was essential for this study because it pro-

vides physical dimensions of the human 

body that would help the overall design of 

the solution. 
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 The foundation of the design is 

based on the human eye and how it trans-

lates images to the brain. This book illus-

trates that the peripheral vision of the aver-

age person is generally 30 degrees in both 

directions of the horizon. Other essential 

measurements would be the distance 

between both eyes, which is about 2.5 

inches, and the width of the human head, 

which is roughly 5 inches. These measure-

ments would allow proper dimensioning of 

the product that would be placed on the 

consumers’ heads.

2.6 Online Research

 Online research was the primary 

source for collecting data due to its im-

mediate availability and various websites. 

Although there wasn’t much information on 

the experiences of watching 3D movies, a 

 During the online research, an arti-

cle found on the Difference Between web-

site, discussed the two current 3D technol-

ogies utilized today. The article Difference 

Between IMAX 3D and Digital 3D (2011), 

provided valuable information between 

the two current 3D formats that theatres 

use in their movie presentations. Initially, 

it was assumed that all of the 3D glasses 

used the same technology and lens, but it 

turns out that the IMAX cinemas use linear 

polarization filters in their glasses and 

Digital 3D uses circular polarization filters. 

 As a result, the viewer must remain 

completely focused, without moving their 

head, to fully experience the 3D presenta-

tion without any distortions or blurs. The 

Digital 3D glasses, which use RealD 3D 

technology, polarize light in a clockwise or 

counter-clockwise pattern, reducing any 

distortion of the image no matter how they 

move their head while watching the movie. 

As a result, it is the most preferred way of 

viewing 3D movies (Joan, 2011).

lot of articles relating to upcoming 3D tech-

nologies and their different techniques to 

present the illusion of depth were discov-

ered. Even though there was a lot of data 

collected, it was necessary to filter out the 

information that seemed more reliable. 

The linear polarization glasses send light 

through the filters in a vertical direction to 

one eye and a horizontal direction to the 

other eye. The brain then composites both 

frequencies of light into an image that has 

an illusion of depth.
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 The cinemas that use RealD tech-

nology use one projector with the images 

for the right and left eyes alternating on 

the same reel at a speed of 144 times per 

second so that the viewer’s eyes don’t 

notice it. These cinemas also project their 

movies onto silver screens, which are 

better at maintaining polarized light rather 

than a white screen, which would degrade 

the image (Sung, 2009).

 Another informative article that 

was a stepping-stone to research was the 

investigation of the 3D technologies that 

Oakley utilizes. Oakley is an optical tech-

nology brand that focuses on sports per-

formance and fashion. In the article Oakley 

3D Glasses Gain RealD Certification 

 (2010), it mentions Oakley’s efforts to 

incorporate RealD technology into a pair 

of their sunglasses. It uses the company’s 

HDO-3D technology, making them the first 

“optically correct” passive 3D glasses ever 

made, requiring no source of power to 

operate.
 The term “optically correct” means 

maximizing visual clarity by eliminat-

ing refractions. It also reduces optical 

astigmatism and distortion caused by 

prismatic power. According to the article, 

it provides truer alignment of 3D images 

by eliminating the ghosting (also known 

as “crosstalk”) between the images that 

reach each eye from one moment to the 

next. The sunglasses extend the wearer’s 

field of vision and eliminate glares and 

reflections (Oakley, 2010). By understand-

ing how eyes perceive 3D films, Oakley 

has designed their product based on user 

research and understanding of 3D technol-

ogy, attempting to eliminate the distortion 

of images that many are familiar with dur-

ing their 3D movie experience.

2.7 Observational Research

 This method of research provided 

interesting information based on user inter-

action. Information was collected at the 

Loews Theatre in Metreon, located in San 

Francisco, California. Through careful ob-

servation during the movie presentation, it 

was noticed that many of the viewers wore 

their glasses before the presentation, even 

though it isn’t recommended to do so. 

 Many of the younger audiences 

chose to wear their glasses in a goofy 

fashion, like wearing it as a headband or 

placing it behind their head. As for the 

prescriptive eye wearers, it was noted that 
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2.8 Personal Interviews 

 The first person interviewed was 

Veronica Deliz. Currently, she’s a movie 

director and film editor for many small 

movies that have been featured in Europe. 

She was a resourceful contact because 

of her knowledge in the process of movie 

development. In the beginning, it was hard 

to contact her due to conflicting schedules 

but she continued to show interest in this 

study. She said that 3D movies are quickly 

becoming a trend and that it wouldn’t be 

going away any time soon. She suggest-

ed, “embracing” the trend and find out as 

much information on 3D technologies. She 

suggested looking into current companies 

that are trying to incorporate 3D technol-

ogy into their glasses. She also suggested 

trying to integrate both glasses into one 

 The second expert interviewed was 

Dr. Pamela Fong, an optometrist. She has 

extensive knowledge in how eyes oper-

ate and transmit information. Rather than 

talking about 3D filming, she suggested 

understanding how the eyes converge 

together. She said it was necessary to 

understand how the eyes work together, 

as well as working independently, which 

may determine whether the viewer will 

have a positive or negative experience. It 

was agreed that the solution must be com-

patible with all frames of different sizes, 

which would essentially make it usable for 

anyone. She mentioned that the solution 

should be integrated and lightweight, pre-

venting any stress on the neck. The solu-

that would reduce glasses movement and 

provide as much clarity as possible. 

many of them constantly adjusted their 

3D glasses as something quickly moved 

across the screen. Some of the view-

ers that wore thicker prescriptive frames 

seemed to have additional trouble be-

cause their 3D glasses wouldn’t sit proper-

ly on their ears because the frames would 

be too big. The thicker frames would also 

push the 3D glasses off the bridge of the 

nose. These observations have helped us 

understand that there is an issue regarding 

3D glasses and prescriptive eyewear. 
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 In the efforts to seek an individual 

with knowledgeable experience in product 

design, Professor Hsiao Yun Chu, whom is 

part of the Design and Industry faculty at 

San Francisco State University, offered her 

services. Her design background provided 

valuable advice and suggestions that 

would later benefit the design process. Ini-

tially, the conversation began talking about 

possible solutions that would differ from 

current products on the market already. 

She mentioned that the eyewear should 

be able to connect to existing frames, 

providing different ways of connecting two 

frames. She mentioned possible materials 

to use, such as lightweight flexible plas-

tion should compliment the prescriptive 

eyewear rather than making it two different 

entities.

tics, soft and rubbery fabric for comfort, 

magnets, and Velcro. She also mentioned 

taking into consideration the pricing of the 

product like how much the user would be 

willing to pay rather than buying another 

product. These suggestions and consider-

ations were reviewed to provide a harmo-

nious experience for the user.

2.9 Survey Research 

The survey research was conducted us-

ing Surveymonkey, a free online survey 

software and questionnaire tool. When 

asked if viewers wore prescriptive glasses, 

67% said yes. When asked if they expe-

rienced any discomfort during the movie, 

54.3% experienced difficulty wearing two 

pairs of glasses, 49.4% experienced eye-

strain, 19.8% squint to watch the movie, 

and18.5% experienced discomfort when 

constantly moving their head. Some ad-

ditional comments included experienc-

ing nausea after an hour into the movie, 

planning ahead to watch with contacts, 

and the current 3D glasses are too big 

and it doesn’t stay on their face. When 

asked if they preferred wearing two pairs 

of glasses, 97% said that they don’t. When 

asked if they dispose of their glasses after 

the movie, 55.7% claimed that they do, 

while the remaining 44.3% admitted they 

didn’t. Some additional comments included 

people keeping them after the movies be-

cause they believe they paid an additional 

fee for them, sentimental value, some 

people bring them back to the movies, and 

some people believe that it brings a sense 

of excitement by “stealing” them.  When 

asked how much more they usually pay 
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2.10 Rationale

 Through these surveys, it was 

learned that many people have prescrip-

tive eyewear. Most people recycle the 

glasses after the movie and some would 

keep them for future uses if they looked 

better. The top two experiences of discom-

fort would be wearing two pairs of glasses 

and increased eyestrain when moving their 

2.11 Chapter Summary

 This chapter introduced a variety of 

methods to collect data. It covered survey 

questionnaires, interviews, library books, 

online research and observations. It rein-

troduced the problem and purpose state-

vision, creating something lightweight and 

compatible with current eyewear. The ben-

efits of this would provide the viewer with 

increased comfort around their head while 

they watch the movie and reducing head 

movement. As a result, it would enhance 

the viewers’ experience of watching a 3D 

film.

for the 3D movies, 37.9% said they pay 

$3, 36.2% said $2, 20.7% pay $4, and the 

remaining 12.1% pay $1. Some final com-

ments included that the individual must 

have excellent binocular vision with similar 

prescriptions in each eye for the 3D to  

effectively work. Someone mentioned that 

if there were more aesthetically appealing 

glasses, people would be more inclined to 

keep them for the next presentation. 

heads. It was also learned that the extra 

charge for a 3D film is paying for the fact 

that it is in 3D, not an additional charge for 

3D glasses. From the collected data, the 

proposed solution would to create some-

thing that filled the viewer’s field of 

ments for reference purposes, and went 

into detail with each method of research, 

providing a learning experience within the 

study.

 It was determined by interviews and 

survey comments that the design solution 

will focus on integration between glasses 

frames. The design must be lightweight, 

visually appealing, and be able to fill the 

viewers’ peripheral vision. Its benefits 

would provide maximum visual clarity dur-

ing movie presentations. The solution will 

utilize RealD 3D technology, which is the 

most preferred way of watching 3D movies 

today.
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Chapter 
3

3.1 Introduction

 This chapter will examine the de-

sign of the solution to the problem. The 

problem and purpose statements, the 

parameters of the design, and research 

procedures will be restated for reference 

purposes. This chapter will also include 

the necessary design steps such as ide-

ations, fabrication, and the final prototype.

3.2 Problem Statement

 People who wear prescription 

glasses experience discomfort and poor 

vision when wearing 3D glasses at the Me-

treon Movie Theater.

3.3 Purpose Statement

 The purpose of this study was to 

research and develop a solution for pre-

scriptive eye wearers while watching 3D 

movies.

3.4 Rationale

 From the research collected, it was 

determined that a formulated approach 

into the design process was necessary. 

Without the understanding and input from 

others, the overall design would lack the 

essential qualities that consumers would 

pay for.

 From the research, it was noted 

that the most common 3D technology 

utilized in today’s movies was the RealD 

3D technologies, mostly used in Digital 3D 

formats. By utilizing polarized films, this 

technology allows the consumer to rotate 

their head in any direction without losing 

the picture rather than the 3D technology 

used for IMAX formats, which limit the 

user’s ability to move their head. As a re-

sult, the design will focus on incorporating 

RealD 3D technology into the final proto-

type.

 The research shows that con-

sumers with prescriptive glasses would 

be interested in integrating two pairs of 

glasses into one. Additional research was 

undertaken to determine how to achieve 

integration between glasses. Currently, 
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 As for the look and feel of the 

frame, it underwent multiple consider-

out of plastic. The achieved solution would 

be utilizing a “sleeve-like” aspect that the 

consumer may slip their glasses arms into. 

 The proposed materials for the 

sleeve were leather for durability, soft rub-

bery plastic that could secure the frames, 

or a soft stretchable cloth material. The 

leather material wouldn’t have been within 

the intended price range, so that idea was 

rejected. Use of rubber was a reasonable 

candidate but not for the sleeve. Profes-

sor Chu recommended two smaller rubber 

grips on each side of the arms that would 

help keep the frames from slipping. The 

soft stretchable material was determined 

for the sleeves due to its’ softness and it 

still remains in the price range.

 The next obstacle was determin-

ing how the arms would connect another 

pair of glasses. Professor Hsiao Yun Chu 

had suggested using magnets and clips. 

It was felt that these would further restrain 

the user by limiting the adjustment of the 

glasses if needed to do so. Other meth-

ods were considered to securing two pairs 

of glasses. The ideas of magnets were 

considered, but current eyewear isn’t fully 

made out of metal. It was understood that 

the arms vary in sizes and some are made 

there are other products on the market that 

have clip-on 3D glasses for their eyewear. 

Although a solution was provided, other 

parts of the glasses frame were examined. 

The arms of the glasses were intended for 

this design due to their various sizes and 

the location that it sits on the head.

ations. It needed to be big enough to 

house another pair of glasses, but also 

needed to be aesthetically appealing and 

lightweight to reduce stress on the neck. 

They needed to be comfortable and allow 

maximum visual clarity. As a start, sports 

goggles were looked at due to their in-

creased sizes of housing another pair of 

glasses. Initially, goggles were intended 

for the final prototype, but were reconsid-

ered because it would create an enclosure 

around the eyes that would possibly irritate 

the consumer. According to some of the  

researched comments, consumers wanted 

something that was durable and looked 

good. Dr. Pamela Fong showed a variety 

of glasses frames that differed in sizes, 

pointing out that variation in size will be an 

issue. It was agreed that the final proto-
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 It was important to utilize the pe-

ripheral vision of the user to receive 

maximum clarity. During observational 

research, it was recognized that many 

younger audiences wore their glasses like 

headbands. Looking at visors and head-

bands at the local Target store determined 

the final frame. The general concept of the 

headband was extracted from its design; 

the curve that “wraps” around the head. 

Further research was done by examining 

visors used on television shows such as 

Star Trek and G.I. Joe. Initially, the visor 

design was to stretch past the length of 

the glasses arm, hiding any existence of 

prescriptive eyewear underneath. Discov-

ered through the prototyping phase later, it 

 The next step was deciding whether 

the lens would go on the outside of the 

frame or the inside. The original sketches 

showed that the lens on the outside would 

provide a uniform and sleek design that is 

commonly used today.  However, Veronica 

Deliz and other surveys suggested that 

the curve of the lens should go inside the 

frames to conform the shape of the head. 

Another consideration that the sketches 

proposed was having no internal frame.

type must have the ability to wrap around 

the user’s head.

was decided not to go with that approach 

because it wouldn’t sit properly on the 

ears. The proposed material for the frame 

would be a sturdy, flexible plastic.

 The initial prototype consisted of 

the sleeve-like aspect plus a flexible plas-

tic film. Experimentation was conducted 

by using various sizes of glasses. The first 

frame that was used was a skinnier frame 

by Calvin Klein; Fully extended, it repre-

sented a square like shape that was more 

common with current prescriptive frames 

today. The second set was a pair of 3M 

safety glasses that had more in common 

with a pair of sunglasses because of how 

the arms would curve inward, wrapping 

around the head. Depending on the size of 

the frames, the lens would protrude from 

the head. The safety goggles protruded 

1” from the head, which was ideal, as the 

Calvin Klein frame would protrude 2.25”. 

As a result, this prototype was discarded 

because the length of protrusion didn’t 

remain consistent. 
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 It was necessary to design some-

thing that was consistent with any size 

frame; therefore, the structural frame was 

incorporated to provide extra support. In 

addition to the internal frame, a polycar-

bonate lens would be inserted to represent 

a scratch resistant surface for the polar-

ized film. Having a scratch resistant lens 

would increase the overall durability of the 

product, as well as maintaining visual clar-

ity for the consumer.
 In the final stages of prototyping, 

color was then considered. Looking at 

current 3D eyewear, it was suggested 

to use neutral or dark colors. It was de-

cided that the glasses would either be 

a semi-glossed black or grey to make it 

look appealing to the audiences and less 

distractive. Professor Chu recommended 

3.5 Parameter of Design

• Due to the time constraints and 

availability of appropriate materials, the 

final prototype will be fabricated using Su-

per Sculpey clay, acrylic, and transparency 

film.

• The materials used will act as refer-

ence purposes only, due to the lack of 

available resources and experience.

• The design will be constructed us-

ing on hand and existent materials that are 

3.6 Importance of the Research 

Questions and Hypothesis

 The interviews and the surveys 

served most useful in the design of the 

solution. With very little knowledge of how 

3D technology operates, I was posed 

with many questions that were answered. 

Although most of them were answered, 

the availability of technology was still re-

stricted. These questions manifested into 

that a logo should be placed on the side of 

the frames because a lot of empty space 

would be visible, plus it would be neces-

sary to identify the product. Due to the lack 

of time and funding for accurate materials, 

Super Sculpey clay, flexible acrylic, and 

other available resources will be used as 

reference purposes only.

accessible.

• The design will consider lightweight 

and flexible materials that enhance com-

fort and visual clarity of the presentation.

• The design will minimize head 

movement, enhancing the consumer’s 3D 

movie experience.

• The target audience will primarily be 

individuals that wear prescription glasses.



18

3.7 Research Procedure

 The research methods involved with 

this study required reading books, mostly 

articles, utilization of library tools, online 

resources, surveys, and interviews. The 

proposed solution was greatly determined 

by survey results and news articles. A 

great deal of design and suggested ma-

terials were acquired under the direction 

of my panel of experts in their respective 

fields of study.

1) Books

2) Articles

3) Online Resources

4) Surveys

i) Survey Monkey

5) Observational Research was con-

ducted at Loews Theatre in Metreon, 

located in San Francisco, California

6) Panel of Experts

i) Professor Hsiao Yun Chu (Product 

Designer)

(a) Suggested use of materials such as 

magnets, cost, and fabrication.

ii) Dr. Pamela Fong (Optometrist)

(a) Suggested integrating two pairs of 

glasses and understanding how the eyes 

converge to one point.

iii) Veronica Deliz (Movie Director/ Film 

additional sub problems and questions that 

may be considered in the future.

 The problem and purpose state-

ments, as well as my hypothesis allowed 

me to stay on track to reach my goal. It 

helped me determine the starting point and 

the ending point of my study.

Editor)

(a) Suggested providing as much visual 

clarity to fully experience the movie without 

any obstructions.



3.8 Initial Sketches

1. Looking at a hinge mechanism 
2. Eliminating nose piece
3. Examining general shape of frames
4. Examining goggle-like features
5. Looking into curve forms
6. Exhibiting product user interaction





3.9 Data Sheet / Materials



3.10 Development





3.11 Final Product
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3.12 Marketability

 The intended market place of this 

product would be inside the movie the-

atres. The Century 20 movie theatre in 

Daly City, California began selling a third 

party brand of 3D eyewear at about $20. 

The $20 price range is within the price 

range of most moviegoers.

 The final design consists of Super-

Sculpey clay, a polycarbonate lens, epoxy, 

and stretchable fabric. Overall, the design 

was fabricated with about $12 worth of 

material including the adhesive materials.  

If the design were to go into mass produc-

tion, the final product would be fabricated 

using injection molding, assuming a price 

range between $7 and $12 per piece after 

assembly, and not including shipment.  

Ultimately, these would still be cheaper 

3.13 Chapter Summary

 Due to time constraints and a lack 

of funding, the final design will use materi-

als that are easily accessible and will be 

used as references only. The final proto-

type will consider the design parameters 

of creating something flexible, lightweight, 

inexpensive, and compatible with almost 

any glasses frame. The final design will 

reduce eyestrain and repeated head 

than anything on the market that the seri-

ous optic brands are intending. Finally, the 

pricing per piece would be $19.99, creat-

ing a profit margin of about $5 to $7 per 

unit sold. The product would be fabricated 

and shipped in a case of 100, resulting in 

a dollar amount of about $1200, if sold to 

the movie theatre.

movement by extending the viewers’ field 

of vision, eliminating any obstructions that 

current 3D eyewear frames may have. By 

incorporating a sleeve mechanism into the 

design, it will allow cross compatibility with 

any size prescriptive eyewear. The materi-

als proposed will include textured rubber to 

secure the eyewear to the viewers’ head, 

a soft cotton and elastic fabric that will in-

crease comfort, and a polycarbonate lens 

that would protect the polarized film from 

being scratched. The final design will uti-

lize the RealD 3D technology, which is the 

most common form of 3D technology used 

today. Overall, the design was intended to 

increase and maximize visual clarity of the 

movie presentation, providing a positive 

movie experience for its viewer.
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Chapter 
4

4.1 Introduction

 This chapter will revisit the problem 

and purpose statements, the hypothesis, 

and provide a brief summary about the  

significance of the study. It will also  

provide a conclusion regarding any in-

tentions of furthering the research of the 

study.

4.2 Problem Statement

 People who wear prescription 

glasses experience discomfort and poor 

vision when wearing 3D glasses at the Me-

treon Movie Theater.

4.3 Purpose Statement

 The purpose of this study was to 

research and develop a solution for pre-

scriptive eye wearers while watching 3D 

movies.

4.4 Significance of the Study

 By researching the technologies of 

3D movie presentations, it allowed fur-

ther development of current 3D eyewear. 

Developing a more ergonomic and sus-

tainable piece of 3D eyewear, prescriptive 

eyeglass wearers will benefit from watch-

ing 3D movies. It would allow them to fully 

enjoy their movie experience in which it 

was intended, without the inconvenience 

of wearing two pairs of glasses. By ex-

panding the visual horizon of the 3D eye-

wear, it would reduce eyestrain and head 

movement, allowing a more comfortable 

experience for the user. Attaching the de-

signed 3D eyewear to the arms of glasses 

frames, rather than the nosepiece, it would 

allow cross compatibility between current 

and previous prescriptive eyewear, elimi-

nating any obstruction within the consum-

er’s field of vision. The design may fully 

secure the consumers’ glasses, reducing 

any further glasses adjustments during the 

presentation. 
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4.6 Conclusion

 The research allowed further un-

derstanding of 3D technologies and the 

innovative products that will be provided in 

the near future. It signifies the importance 

of enhancing the 3D movie experience 

for all of its intended audiences.  Through 

research methodologies and the collected 

data, it allowed further identification of a 

problem that is often overlooked. The data 

signifies that there must be a problem that 

requires a designed solution. The pro-

posed solution for this study would encour-

4.7 Recommendations

 By acknowledging that there is a 

problem with current 3D eyewear, I hope 

to propose my study to an optic brand to 

further enhance the research and develop-

ment of this design solution. I would like to 

expand my research to other profession-

als within the optical industry in hopes of 

making this a marketable product.  I would 

also like to talk to other people regarding 

copyrights and patents. 

4.5 Hypothesis

 It was hypothesized that if individu-

als with prescriptive glasses were provided 

with a design solution, then it would allow 

them to fully experience their 3D movie 

presentation.

age positive experiences at 3D movie pre-

sentations for prescriptive eye wearers by 

reducing eyestrain and head movement.
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Appendix

Survey Questions
1.Do you wear corrective eyeglasses? 
(y/n)
• Yes
• No

2.Do you experience any discomfort during 
3D movies? (Multiple)
• Head constantly moving
• Eye strain
• Wearing two pairs of glasses
• ”Squinting” to see the movie

3.Do you prefer wearing two pairs of glass-
es? (y/n)
• Yes
• No

4.Do you dispose of your glasses after the 
movie? (y/n)
• Yes
• No

5.Generally, How much money do you pay 
for 3D glasses at the theatres? (Multiple)
• $1
• $2
• $3
• $4
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Hi Ryan, 

 

I filled out the survey.  The You Tube video is cool and weird! 

 

I'm not sure from your blog exactly what variables you are testing, but do you need to know 

how well your subjects are seeing with their glasses with both eyes together and each eye 

alone?  This may give information about how well someone's eyes are working together.  

Also, if a patient's eyes don't converge well together, that may be a factor in whether you 

expect good or bad experiences with 3‐D glasses. 

 

Enjoy your project! 

 

Dr. Fong 

The Office of Pamela Fong, O.D. 

and Sandra Miyamoto, O.D. 

1881 El Camino Real 

Burlingame, CA 94010 

Phone: 650‐692‐1792 

Email: pamelafongod@yahoo.com 

 

 

This email is intended for the exclusive use of the individual or entity to which it is 

addressed and may contain Protected Health Information that is privileged, confidential, 

and exempt from disclosure under law. If you are not the intended recipient, or the 

employee or agent responsible for delivering the message to the intended recipient, you are 

hear‐by notified that any use, distribution, or dissemination, or copying of this 

communication including any attachments is strictly prohibited. If you have received this 

communication in error, or if you have not received all of the attachments indicated, please 

contact our office immediately. 

 

‐‐‐ On Tue, 3/22/11, ryan quan <ryanquan7@hotmail.com> wrote: 

 

From: ryan quan <ryanquan7@hotmail.com> 

Subject: Ryan Quan: 3D Glasses + Movie Experiences 

To: pamelafongod@yahoo.com 

Date: Tuesday, March 22, 2011, 3:07 PM 

 

Good afternoon Dr. Fong, 

From: ryan quan <ryanquan7@hotmail.com> 

Subject: Ryan Quan: 3D Glasses + Movie Experiences 

To: pamelafongod@yahoo.com 

Date: Tuesday, March 22, 2011, 3:07 PM 

 

Good afternoon Dr. Fong, 

 

It's your patient, Ryan Quan. So to give you a quick background of what I'm doing. I will be 

examining the experiences that people who wear prescriptive glasses have while watching 

3D movies. When placing an additional pair on top of your glasses, I find discomfort and 

poor vision when watching movies, especially when I have to adjust both glasses 

throughout the movie. I would love for you to follow me or give any insight to my 

prototyping phase that will be coming up shortly. Here are a couple of links that I would ask 

you to check out. First one will be my Blog that I have created for this particular assignment. 

It will give you a brief explanation of what i'm doing. and the second link will be a survey 

that will further my collection of data.  

 

http://rquan505.blogspot.com/ 

 

This one will be a survey that will take no more than 20 seconds.  

 

http://www.surveymonkey.com/s/KP8LP2Y 

 

Thank you so much!  

 

Ryan Quan 
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