[bookmark: _Toc40904088]Introduction 
User interface design and usability engineering go hand in hand as usability engineering is when certain aspects of design are used within user interfaces around the world. This is to help people use applications or hardware connected to computers or to screens. Usability engineering has been around for some time and adapted by many people such as Alan dix or Nielsen and Norman to help young designers have some sort of guideline for the rules of engagement when designing and developing software or a specific client or customer.    

[bookmark: _Toc40904089]Where you find usability engineering
You can find usability engineering in many places around the world but main in mobile phone applications. Some designers for certain other system such as tills or museum exhibits may not have realised they put usability engineering into place when they created the software for people to use or at least designed the systems from requirements that may not entirely be clear at the time. [1][2]

[bookmark: _Toc40904090]UE in museums 
If you go into any museum they may have touch screens or screens with information on it to help the customers indulge in information about the physical exhibit. For example, there may be a part of a ship and in the on screen bio there may be a short video showing how that ship sank and then how it was found. UE can be used on these screens to help the customers of the museum to navigate the screens to find information out about the exhibits in a way that simply is not reading, it may be more interactive and engaging for the user, so they feel in control about their own learning. [1][2]



[bookmark: _Toc40904091]Example 1 
This is an art gallery in France and the museum includes may paintings and architecture from Felix Duban. The original museum is a cathedral which includes the customer’s actions of using their sight primarily to see the images and paintings on the walls and ceiling of the building. Unfortunately, there was a fire in the building and reconstructive architecture and painting took place to save the 19th century paintings. the gallery does not have any technology inside of the real cathedral however the online virtual tour allows for users all over the world to see what the museum has to offer. The museum does not allow the touching of the paintings but the architecture can be admired. The sound of the exhibit is sometimes the tour guide explaining each painting in great detail or audio tours picked up from the reception finally the user will use their sense of sound through listening to atmospheric French music accompanied in the cathedral to immerse the audience of the music from that time. [3]

[image: ]
How does it work? 
The website is first presented with a bipopic shown in the first image abve which has a navigation bar along the top allowng the customer to travel to different sections of the museum like they would if they were really there. The specific section I would like to highlight is the virtual tour the image isagain from the website and is an exact replica of how the building loos onlie to real life. This is to fully immerse the aducience to give them a feeling of them being in the museum. The buttons are on either side of the image used for avigation of the exhibit which travels really slow as you were really amiring the images in real life. This works well for these pantings as thy are to be valued and examined slowly. The arcitecture can also be seen in the image which is again something to admire as though you were really there and adds to the atmosphere. The only downside to the site I would suggest is that the virstual experience does not show the actual scale of the exhibit. The ceiling is almost 40 feet above the ground for people to look up at and aze maybe the image could use a 3d effect found in VR headsets and applications to give a sesne of the building and the ceiling appearing higher and out of sight. [3][image: ] 
How does it work though design principles? 
	Affordance 
	Affordance is a principle in which the audience needs to understand if they have clicked or pressed something and the application acknowledges that specific change. This is so the audience knows the system has not crashed and is responsive to touch or clicks. In the real life museum this is not necessary as you cannot touch the paintings and the paintings are not responsive at all but for the website maybe more interactive elements could be included to see for example what colour pallets or tools were used to create the paintings. the only affordance that can be seen on this screen is the colour changes in the navigation button and the buttons to move around the virtual gallery. These images are included to see the gold change to grey to show that the user has pressed that particular button. This is somewhat okay but the same button is used as a margin in other screens upon first viewing I was confused as to whether or not I could use that button presented on other screens for additional information gathering but was then disappointed on discovery as this was not true. 
[image: ]


	Learnability 
	
This pop up also works well through Alan dix’s rule of learnability the user will have to drag the cursor around the screen to find out additional information about the application and can see that the additional information important but not necessary to the topic of the paintings are included. Whether as the information is research and facts about the paintings the information found below is more practical and includes ours times and opening times. Another rule that fits into the usability rule is the minimalistic approach to the gallery section. Only having the image and 2 buttons makes the user wonder what is going to happen and to then investigate and use the buttons to help navigate through the virtual site as they would if they were really there.  


	Robustness 
	The robustness in this application is that the design is that it does well to keep the user from breaking the limits of the web app. There are no input fields that can be abused. As it is only the 2 buttons on screen that move the field of view ever so slowly again there’s no boundary to be broken 


	Flexibility 
	This is probably the weakest of the design principles to mention a there really isn’t much flexibility with anything in terms of museums. they display something generic for wide variety of people to see and enjoy. With this application there isn’t really much in terms of flexibility although the buttons could be seen as flexibility as they do not have any names or features on them they simply are buttons that highlight when pressed or hovered over. A tip that could help this become for flexible in terms of design is to have the primary navigation in a small hidden away box that then pops out when pressed this could also follow the z test and follow minimal design rules by having more space and a slick design by hiding all of the yellow tabs.  [image: ]






[bookmark: _Toc40904092]Example 2 
A not so useful display is in the Swansea waterfront museum exhibit; this application uses the actual interaction of a customer to complete. This device as motion sensors alongside of the uses shoulder width and a gap in the middle for movement to be made. Users with arms will then act as a mouse or cursor on the screen. The screen is a projector as to why the room in the image below is lit quite poorly.  It does have its perks in that people who are born without or have lost the use of their hands can operate this machine as if it were a computer but also has its share of disadvantages. [4]
[image: ]


	Affordance & metaphor 
	Affordance can be seen here using when navigating around the screen objects will appear to have a highlight around them to show the user where they are on the screen. 

	Learnability 
	Again the learnability is to use both hands and eyes to see where you are on the screen and workout how your movement affects your choices on the screen also. For example, moving your arm up or down will then trigger the cursor to move up and down on the screen highlighting certain sections that you would like to then go to. 

	Robustness 
	There are limitations to this as mentioned above and will be talked about again 

	Flexibility 
	Again with this design there is not much flexibility on the screen 



[bookmark: _Toc40904093]Comparison
To compare these 2 displays is a task that is necessary many could argue that they are completely different and would never exist in the same space. However, this comparison is made for the exhibits to learn from each other, share ideas and make new concepts of interactive learning that can be used everywhere. Personally I would say that the 1st example the Apollo gallery display is the better option from a UE perspective. This is because of the limitations the second exhibit has. These limitations are accessibility related. The first being people who have injured or missing limbs. Prosthetics maybe could be used here but not every person wants to use them or may not be able to get access to them rendering the whole concept useless. There is no touch option for the display wither there does not seem to be a way to turn off the sensors or anything to control them in case there is an error with the sensors. 

	Usability topic
	French museum display 
	Swansea museum display

	Vision
	
	

	Hearing 
	
	

	Touch 
	
	

	Affordance 
	
	

	Metaphor
	
	

	Accessibility for visually impaired 
	  
	

	Accessibility for deafness 
	
	

	Accessibility for people who do not have the full use of their bodies.
	
	



[bookmark: _Toc40904094]Improvements for the weaker display 
With the weaker display being the one found at Swansea waterfront museum I would like to propose some usability improvements to make the display better. 
 
	Solution 
	Reasoning 

	Have a screen reader for those visually impaired

	this solution will allow the use of people who cannot see the projection to hear what is going on if they feel and then use the brackets maybe brail alongside of the brackets for instructions could be used. 

	Have a device for vibration signals for those who are deaf 

	This can be in the form of a platform that vibrates when the user hovers over something on screen when they need to pay attention to the information on screen. 

	To include adjustable heights, lengths and widths for the brackets 

	so those who cannot reach the desk as they maybe in a wheelchair can reach the display efficiently.

	Finally, to have the display be on a monitor or tv screen with appropriate colour settings that can be adjusted. 

	This is just so people who suffer from photosynthesis epilepsy or those who are colour blind can adjust the settings of the screen by themselves and use the display comfortably. Some users may have difficulty doing this as the screen is displayed through a projector 




[bookmark: _Toc40904095]Guidelines and Accessibility

The guidelines that I would recommend to the Swansea national waterfront museum would be to follow these key design features and rules from Dix, Schiderman, Neilsen and norman. Colour coded to how they all relate to Alan dix’s work as there are only 3 rules it is easier to follow and categorise the others. I would personally suggest to follow the work of neilsen as there are more rules so you are sure to cover the general usability guidelines efficiently. I would suggest that most of them are applicable to the real world museum exhibits except from error prevention. There should note many errors to make as the exhibits are for display of information only in majority of the exhibits around the world there isn’t much room for user input so errors cannot be made. 
[image: ]
[bookmark: _Toc40904096]Recommendations for accessibility for museum exhibits 
	Hearing 
	Lots of different sounds 

	Touch
	Something to control like a sphere to move the digital object around on screen this can be used by many people of all ages as well. 

	Sight
	Colours such as contrasting should be taken into account and inverted colours for those who are colour-blind should be used. 

	Disability access
	Include adjustable height settings or ramps to displays for those who cannot access the display normally. A raised platform could also be useful.

	affordance
	This is where certain elements of the screen will change size or colour to show the user is about to select them or change colour completely if selected. It allows the user to know where they are within the application and I s a very useful feature to have. 

	Metaphors 
	The use of metaphors should be considered as it can allow the use of 

	Vibrations 
	The sue of vibrations can be useful for those that are deaf and can be used as a metaphor for time related instances. Build-up of vibrations could indicatesomething is coming. Vibrations to a beat could replicate information of a heartbeat for example. 



This image below is some of the guidelines used for w3g when designing user interfaces. 
As you can see the inclusion of captions audio description and sign language are there for those that have disabilities in those areas. Captions are live as we now have the technology to generate speech to text although does not work 100%is still efficient. Audio descriptions are pre-recorded as that technology is not available to be live. Someone needs to see what is happening in a video to then comment aye 

[image: ]

[bookmark: _Toc40904097]Interface Evaluation
Evaluation of augmented reality/ digital placemaking exhibits in your strategy

This is a rough sketch of how I would redesign the online Apollo gallery in France. 
Rather than have the application pop up on a new window just take the user to a new page with the websites implementations inside of it. I would like to include the AR feature of having the main content move with a phone as though it was a 360 image. For those who are using the browser can still use the arrows or cursor to navigate the only change I would make from the original website. I believe it will show the depth of the actual venue more efficiently and display more than just the paintings above you would be able to see the whole venue. This can be seen on many sites and normally looks like this:
[image: ]This image is the metaphor for the image being 360.

This image below is of the screen design. The line drawn is to show the z test. A test believed to be where people’s eyes will follow when looking at the screen for the first time. 
[image: ]
Here are the comments made to give a description on what is included on the screen. 
[image: ]
[bookmark: _Toc40904098]Evaluation timeline
[image: ]
[image: ]
A course in Minnesota usa university recommends the best methods to use in UI evaluation are to cover the wide range of techniques such as black box testing against design principles. It also suggests that it needs to be a timeline of an iterative process. Meaning it should be like a cycle or a loop that can be repeated over and over again. 



[bookmark: _Toc40904099]Virtual and Augmented Reality
1. Analyse the background of Virtual Reality (VR) systems, including Sutherland’s vision for the development of VR systems and associated hardware.

What is VR 
Virtual reality is where a user will be able to experience a new or simulated world/experience. This can be done through goggles or glasses. Treadmills and or rooms with brackets and sensors to replicate a free moving environment. Ivan Sutherland was considered one of the first people ever to develop this technology. By generating an early working version of the headsets we see today.  This image below shows the impact VR has had in recent years and where it could potentially go in the near future. 
 
[image: ]

[image: ]
[bookmark: _Toc40904100]AR and VR comparison
AR allows the use of real technologies to be a bridge into another world. You can use phones tablets and other technologies to display fake elements into the real world. It is not entirely the same as VR. VR is when you are completely immersed into another world through visual and physical technologies. AR and VR are still quite similar but also quite different technologies entirely. AR and VR both add to an experience that makes you think you are no longer in the real world. If AR technologies specifically the graphics were developed to their full potential as games are today AR could almost surpass VR in ways of adding to the real world. You could have AR tour guides and translators to help bridge gaps in between language and information. VR could do this as well but will always focus on taking the user out to the real world into another experience. AR focuses on the real world and adding to it. 
The image below is a table of how to become fully immersive through the correct network and technology setup. 
[image: ]

The museum/ tourist attraction I would like to add to is the National showcaves centre for wales located in the Brecon beacons national park located in west Glamorgan south wales. They have a free app that you can download on any device however it is just an app designed for more information with a few small AR features of dinosaurs walking around the park.


[image: The National Showcaves Centre for Wales - Download Our App]
[image: The National Showcaves Centre for Wales - Download Our App]

[image: No photo description available.]


[bookmark: _Toc40904101]Propose a VR, AR exhibits for a local or online museum

Firstly, I would like to present this idea again but repurposed and expanded. However rather than certain signs around the park have small bar coded plaques on the model dinosaurs so every dinosaur can be scanned to act as though all the dinosaurs on the park are life like and can be seen moving through a phone. 
I have combined the following 2 images to best depict what the idea would look like if implemented into the park. 
The hardware would be just basic mobile phones or tablets anything that has a camera and can scan a QR code. 
[image: ][image: Dan Yr Ogof. The National Showcaves Centre for Wales. Dinosaur ...]
[image: ]

This is an image of the park as you can see the models do not really move they are different and a marvel to look at but for younger children which will be the target audience of the AR app they might want something more interactive on top of it. 
[image: Family Attractions in the Brecon Beacons – don't miss Dan yr Ogof ...] 
This is a screen shot of an AR prototype at the natural history museum that has a skeleton of this dinosaur when canned people can see the true form of the dinosaur as though it was inside the building. 
[image: Google partners with National History Museum to showcase dinosaurs ...]

Once the qr code has been scanned for that particular dinosaur basic animations will play for the user on their phone as if they are really there along with sound affects so the user can adjust them at their own level for their accessibility. Tapping on the dinosaur will trigger an information pop p to read with an exit button to get back to the AR world. The image below is a rough sketch of what the app could look like.
[image: ]


Secondly, I would like to present an online vr experience for the national showcaves centre for wales also known as Dan yr ogof caves. This is a centre that has caves of different sizes along with one of the world’s largest dinosaur parks. My idea would be an Online based activity to give people information and a look into the dome off Saint Paul. They can see the roof and waterfalls as if they were there type of thing with additional information about what shoes to wear how many people they can fit in the cave. This will work through wither a 360 image or vr goggles that will let the user scan and access necessary information about the cave. This will be for wedding information and maybe more general information for people who cannot come to the caves on a daily basis before their wedding. It can also solve Q&A problems guests may have. 

The images below are of the development of the concept starting with the hardware and then the cave and adding layers to the cave image for a final result. 
[image: ]
[image: No photo description available.]

[image: ]

This could be potentially what the user will see within the application. Highlighted features that can have information ready to access and then some metaphor or direction to take them back or forward through the cave.  
[image: ]

[bookmark: _Toc40904102]Conclusion 
To conclude I believe that I have looked at 2 museum display designs efficiently by comparing them and contrasting them against each other and compared them both to design principles. I have drawn and recommended changes for one of the museum displays and shown how to evaluate user interfaces effectively. I have also described what AR and VR are and then designed new AR and VR displays for a museum of welsh heritage. 
[bookmark: _GoBack]
image6.png
Dix Schiderman. Wielsen ‘Norman
‘Leamabiky Consistency Visbiltyof system
status
Robustness Shortcuts ‘Match between Feedback: What s 7t
Systemand the real | doing?
world
Feedback User controland | Gonstraints: why cant
freedom 1dothar?
Diaiog closure: Consstency and. ‘Wapping: where am
standards and where can 1go?
‘Simple error handiing | Error prevention Consistency: have |
seen this before?
Reversible actions | Recognition rather | Affordance: how do’
than recall useit?
Putuser in control | Flexibilty and
efficiency of use
‘Reduce short-term | Aesthetic and
memory load minimaiist design
Help users recognize,
diagnose, and recover
from erors
Help and

documentation





image7.png
1.2.4 Captions (Live) — Level AA

Captions are provided for all live audio content in synchronized media.

> Show techniques and failures for 1.2.4

1.2.5 Audio Description (Prerecorded) — Level AA

Audio description is provided for all prerecorded video content in synchronized media.

¥ Show techniques and failures for 1.2.5

1.2.6 Sign Language (Prerecorded) — Level AAA

Sign language interpretation is provided for all prerecorded audio content in synchronized media.

> Show techniques and failures for 1.2.6
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Methods to evaluate Ul

Without users

testing against design principles
thisis where you have st of design principles you wished to include in the final product.
You il test the product to see it they it within the desion rules adequately. This can be
one from a designer's perspective without the use of clients or users of the product as they.
might ot have the knowiedge of design features.
Black box testing
“This s where you carry out testing based on the requirements you wished to achieve before
the projects lfespan. Again this does ot enirely require the use of end user or clients. Itis
sonly to test the functionaliy of the application

Testing hardware + software
If any hardware is used this is where the project will be tested to see i it wil fficiently run on
‘that pariicular hardware. For exampl, there are many [Ehons that apps are buit and used
on everyday some apps stop developing bugs for certain model phones and tablets after
they become quite outdated. Software follows on the same path if Someone has a diferent
version of operating system to another user will the app stll un on it >
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With users

User testing
This is wihere users are required to use the product for a period of ime and to see i they.
Tiked or disiked the product. This can also be used fo find bugs in the product that were not
‘caught before this stage.
Focus groups
“This is where a short demonstration of the product s displayed in front of many people and
they generate ideas and thoughts abou the product upon a viewing. They vl ask questions
and poke at the product as though it was being perceived by a vide audience.

Observation

“This s where you specificaly observe some people using the product in a controlled
environment for their thoughts and reactions. This il be carried out when the productis
next to near completed.

Prototyping

“This is where an almost finished product is show to many people in hopes they can again
find bugs or give ideas that can change the product before launch. Should be one of the last
testing elements to consider as it should be an almost finished produc]
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THE APOLLO GALLERY

‘The Apollo Gallery is a unique masterpiece, with forty-one
paintings, one hundred and eighteen sculptures and twenty
~cight tapestries integrated into its vault and wall decoration. It
‘was conceived during the reign of Louis XIV, but not
‘completed; a host of French artists, from Charles Le Brun to
Eugéne Delacroix, contributed to its decoration over almost
two centuries.

The aim of the work undertaken in 2001 was to restore.
the overall harmony imparted to the gallery in the
nineteenth century by the architect Félix Duban, while
ensuring its conformity to modern safety and security.
standards. The range of materials used in the decoration
required the intervention of over sixty specialists, induding
architects, curators, inspectors of historic monuments,
engineers, electricians, physicists, radiologists,
photographers, chemists, painting, gilding, and tapestry.
restorers, cabinetmakers and parquet floor layers.
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‘This gallery, which is perpendicular to the Seine, originally
‘connected the medieval Louvre Palace to the new Palais des
Tuileries, built by Philibert Delorme for Catherine de Médicis in
1564. In 1594, Henry IV of France launched a large-scale
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residence. The Petite Galerie was heightened, and its first-floor
sced by a prestigious gallery: the Galerie des Ros.
coration was completed on the death of Henry IV.
ved into the Louvre in 1652, after the Fronde. In
hitect Louis Le Vau was put in charge of
the royal apartments. On 6 February 1661, the
ballet performed in honor of Louis XIV caught fire
(Galerie, and the Galerie des Rois was almost
oyed. Between 1661 and 1663, Le Vau
land reconstructed both facades of the gallery in a
it heralded that of the Chateau de Versailles.
Juest for grandeur continued, with the construction
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