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Abstract 
“BackUp” is an interactive reminder for better postures. 
Due to home confinement, people send even more time 
sitting in front of their desk looking at their computers 
these days. Focusing on the computer screen, one 
could easily develop bad postures. This can bring vision 
issues, chronic neck and back pain, poor sleep, and 
even impaired cognitive function. However, because it 
is very hard to control oneself to maintain an ideal 
posture when working, “BackUp” is a backup plan for 
the users. It will notify the user to back up and fix their 
posture when the user is too close to the screen. 
Surveys, interviews, Delphi methods and other user 
experience studies were conducted to improve the 
design. Research could be done on how to make the 
signal more effective in the future. This project will be a 
basis for future investigation on device or methods that 
could assist people’s posture. 
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Figure 2: BackUp 

 

 

 

 

 

Figure 2: The LED lights up when 
the user gets close to the 
computer screen. 

Figure 3: The left figure 
illustrates a bad posture and the 
right figure illustrates the correct 
ideal posture when one is 
working on a computer. 
 



  

ACM Classification Keywords 
H.5.2. Information Interfaces and Presentation (e.g. 
HCI): User Interfaces – Prototyping; User-centered 
Design. 
 
Introduction 
Due to the current pandemic, there has been a vast 
online transition in many diverse fields. Many people 
are working from home and students are taking online 
classes from home.  
 
A survey carried out in 2000 already showed that 30% 
of workers complained about lower back pain, and that 
17% complained about muscular pain in the arms and 
legs sue to office works.[8] And according to 2014 
Nielsen report, adults are spending 11 hours of screen 
time a dat. [10] More working time at home, people are 
spending more time on their computers than they did 
before. This can bring vision issues, chronic neck and 
back pain, poor sleep, and even impaired cognitive 
function. [11]  Habitual bad posture may place a 
greater strain on the musculoskeletal. [6] 
 
To alleviate this problem, I have come up with a device 
called BackUp (Figure 1). It is different from 
“BeUpRight”, a posture detector that gives the target 
user a vibration alert when the senor attached to the 
user’s body detects poor posture. [3] Like the 
prototype “Calm display,” BackUp has a calming feature 
to it. 
 
Early Design (Low-fidelity Prototype) 
To design prototype, I started off by drawing a 
storyboard (Figure 4). Based on the story board, I 
designed a low-fidelity prototype (Figure 5).  
 

To develop the design, I constructed a morphological 
chart and compared the possible results to choose the 
best design.  

 
Figure 6: Morphological Chart 
I created three distinctive personas and used them to 
explore the real experiences from each persona.(Figure 
7) 
 
Scenario 
Clair, 22, is an architectural design student. These days 
she is taking all her classes online from home. For one 
of her classes, she has to write a 14 pages paper. 
Because she cannot use the school library, she is doing 
most of her research online. And for her architecture 
studio class, she is putting most of her time using 
programs such as Rhino, grasshopper and AutoCAD. 
She likes to be precise and pays attention to details. 
Additionally, she chose to use her spare time to 
develop her portfolio since she cannot go outside. She 
is designing her portfolio using photoshop and InDesign. 
She spends neatly more than 12 hours working on her 
computer on average. She is suffering shoulder and 
neck pain because she tends to crunch her back and 

 
Figure 4: Story Board 
 

 
Figure 5: Earliest Prototype 

 



  

focus on the computer screen for most of her time. Also, 
she has dry eyes due to the long exposure to the 
screen. She also experiences frequent headaches. 
Clair is introduced to a new device called “BackUp” that 
will help her fix her posture and release stress on her 
eyes. The device lights up when Clair gets closer than 
20 inches, reminding her that she is too close to the 
screen and should straighten up her posture. The light 
will turn off when she moves away. It would take time 
to get used to it but she would eventually have a better 
posture in general and hopefully release stress in her 
eyes and her neck. 
 
Evaluation (Low-fidelity Prototype) 
I conducted five interviews with students in DEA 2730. 
All of them replied that it seemed to be easy to use and 
strongly agreed that they needed the product. One 
interviewee replied, “It would be good if I could be able 
to remove it when I want to and easy to move it.” 
 
I created three personas and conducted three role 
plays. During one of the role plays, where the persona 
was a 10-years-old boy who loves to play game and 
taking online classes, we came to a conclusion that the 
material should be more appealing (Figure 8).  
 
I conducted an observation study. The participant was 
not informed about the product and was asked to write 
a short essay for thirty minutes (Figure 9). The 
participant easily learned that the product lighted up 
when he got close to the screen. Although he repeated 
to get close to screen, when the led lit up, he fixed his 
posture. After the observation study was over, the 
participant made a comment, “It would take time to get 
used to the product and fix one’s bad habit. However, it 
is easy to interact with and I definitely need one.” 

 
Here is the key design guidelines: 

§ BackUp should be easy to move/ removable. 

§ BackUp should be less distractive. 

§ BackUp should have a appealing material. 
 

Design (High-fidelity Prototype) 
I used the ultrasonic sensor to measure the distance 
between the target user. The ultrasonic sensor works 
by sending out a sound wave and receiving the echo 
that bounced off from the target user. The sensor 
determines the distance to the target by measuring the 
time lapses between the sending and receiving of the 
ultrasonic pulse. (Figure 10) 
 

 
Figure 10: prototype with Ultrasonic sensor and LED light 

After user-experience evaluation methods, I mostly 
worked on the design of the texture so that it was less 
distractive. I came to a conclusion that a soft and 
teddy-bear-like texture would be appealing and would 
able to give a sense of companionship instead of being 
scary. Finally, after the Delphi Method study, I also 
developed the texture of the product so that it had a 
texture that could give a soft and warming sense. 
(Figure 11) 
 

 

 
Figure 7: Persona 
 

 
Figure 8: Role Play 
 

 
Figure 9: Observation 
 



  

Evaluation (High-fidelity Prototype) 
I conducted a survey with 11 participants with the 
gender ratio of 81.8% female and 18.2% male. All the 
participants had their own computer. According to the 
responses, most participants mainly used their 
computers to take online classes, use Adobe suite, and 
complete homework. 90.9% replied that they 
experience the problem of having bad posture which 
led to pain in their back and neck. 
 
72.7% replied that they would definitely purchase the 
product and 9.1% replied that they would purchase it if 
it fit their budget, 9.1% replied maybe and 9.1% 
replied that they would not use it for themselves but 
would buy it for someone else. 
 
Through the survey, I was able to collect the data for 
whether if the artifact seems to be helpful and useful. 
(Table 1) Majority of the participants thought that the 
artifact is helpful for solving the problem of bad posture.

 
Table 1: Participants mostly perceived the prototype as helpful.  

With three SME (Subject Mattered Experts) from DEA 
2730, I performed a Delphi Method study. We had a 
discussion of the possible material the product should 

be. The texture of the artifact is crucial because 
emotional communication becomes richer when 
including the use of tactile sense. [13] After two rounds 
of discussion, we agreed on the idea that material that 
is soft and possibly that reminds a teddy bear is better 
than rubber. (Table 2)  
 

 SME1 SME2 SME3 
Round 1 Rubber Silicon Soft/furry 
Round 2 Soft/furry Soft/furry Soft/furry 

Table 2: Three SME agreed that the texture would be best to 
have a soft and furry feeling.  

Discussion of Results 
Through user feedbacks, I was able to collect different 
feedbacks from different individuals on the 
functionalities and design for the prototype. I was able 
to learn that shapes and textures are very important 
factor to human perception.  

Future Work 
Research could be done on how to make the signal 
more effective in the future. Also, there could be more 
development of the design and the size of the artifact. 

Contribution 
This artifact could help people to fix their posture and 
make a better habit. Thus, this project will be a basis 
for future investigation on device or methods that could 
assist people’s posture. 
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