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In today’s world, mass communication and collaboration have become commonplace. From social media to online gaming, the world is increasingly interacting. It has become extremely easy to get information from the crowd. To democratise processes has become easy; all one needs to do is look at Reddit. However, also increasingly, experts are looking at how they can leverage the power of the crowd. The proposed project intends to leverage the power of collective intelligence to produce a co-created video edit.  The research intends to use both experts and the crowd to determine the end results.
The aim of this section is to present the background information to the project. To understand why Collective Intelligence is a medium or tool which video editors can use to aid in the editing process, there is a need to understand what collective intelligence actually is and how it comes about. Therefore, in this section, Collective Intelligence will be examined from a historical point of view and thereafter looked into with a view of establishing a more relevant overview of the video editing process. Collective Intelligence will also be analyzed in relation to co-creation. 
Thereafter, the video editing process will be analyzed in detail, to gauge which sections in the editing process can be sublet to the Collective Intelligence process. Another important stage will be to look at benchmarking the editing styles in an effort to understand how Collective Intelligence will formulate an aid to the edit. Additionally, the proposal will highlight how to process collective intelligence using data mining. Finally, there will be an outlook on how other video projects have incorporated collective intelligence into determining their output. 
[bookmark: _Toc10148260]Collective Intelligence 
Collective intelligence (CI) [1] can be defined as an aggregation of shared intelligence that is attained from a mass of individuals as they collaborate to achieve a similar goal. The end results will be an appearance of consensus in decision making [2]. It is important to note that it is not that the individuals involved come to the same conclusion, but the aggregation of opinions creates the decision. This is very similar to poll voting. The concept of collective intelligence was first postulated in 1785 by Marquis de Condorcet [2], who introduced a theorem called "jury theorem". To summarise, the theorem states that members of voting sections of society may not make the correct decision, however, the probability that the highest vote is correct increases with the increase of voting members [3].
In today’s world, technologies have changed so much that in modern times leveraging the power of Collective Intelligence [4]happens on a day to day basis. From Wikipedia to Linux, the power of Collective Intelligence is in use [5]. Normal everyday people are contributing together to create new projects with very minimum cost. James Surowiecki [6] explains this new paradigm shift in this way.  
‘The idea of the wisdom of crowds is not that a group will always give you the right answer, but that on average it will consistently come up with a better answer than any individual can provide [6]’ 
Clay Shirky [7]points out that traditional ways of creation are not being replaced but are having lesser influence.  
‘Now that there is competition to the traditional institutional form of getting things done, those institutions will continue to exist, but their purchase of modern life will weaken as novel alternatives for group action arise [7] ' 

This report identifies four main advantages to Collective intelligence and Crowdsourcing;
· Everyone knows something which others may have not come across and crowdsourcing draws from them all [8]
· People are influenced by others and that is expected regardless of the originality of the idea. Nevertheless, because of the isolated nature of online crowdsourcing, this influence is limited [9]
· There is no central place to collect data therefore if one person or service is unavailable another service or person takes his place
· Aggregation means that there are greater pools of data to draw from [10]

A question could be asked are there any disadvantages of crowdsourcing and collective intelligence? Andrew Keen [11] in his book asks this fundamental question by questioning where does this leave expertise? 
‘For today's amateur monkeys can use their networked computers to publish everything from unformed political commentary to unseemly home videos to embarrassingly amateurish music, to unreadable poems, reviews, essays and novels [11] ' 
Lanier [12] further postulates that collective intelligence does not produce expertise. It produces masses of information which makes it difficult to go through to find the information required. However, it is important to note that what this research is looking for is not for the removal of experts but for the expert to produce the video by leveraging from the power of collective decisions to help them make a more educated decision. 
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From the above we see that expertise and individuals play different roles. This means that individuals cannot replace experts. Therefore, one very important question becomes apparent, that is, how then can the experts and the crowd work together to produce a project by leveraging both their strengths? The answer to this seems to be found in the process of co-creation [13].  Consumer co-creation as defined by Jason Potts;
‘consumer-producer co-creation in which consumers also enter into the process of both production and innovation through the provenance of new web-based technologies that enable devoted micro-communities of consumers to engage in the process of production and innovation [13].’ 
Most companies at this point still use Traditional ways of creating products. ‘Needless to say, the traditional concept of a market is company-centric.’ [14]. However, more companies are moving away from this model. Ramaswamy and Ozcan [15]validates this point by presenting co-creation as institutions who are focusing less on ‘firm-centric, utilitarian view of unilateral value creation to co-creation' [14]. This approach leverages both sides by having experts using the power of Collective Intelligence to answer questions they are having in their design or build processes [15]. This will need project managers to think less of product-cantered thinking and instead focus on the experiences that customers will seek to co-create.’ [14]
Co-creation can be used to mitigate the negative effects of not having experts in the Collective Intelligence process do all the tasks [16]. This happens when experts are the main driving force behind a project and crowdsource the more mundane processes. Also, experts can use collective intelligence for deciding the likeability of different parts of productions which producers are not sure of before releasing it to similar focus groups [17].  

One way in which businesses leverage co-creation is customization. This lets companies receive design choices from customers and then incorporate this into the design process. 
 ‘Customization is available to consumers and businesses through the flexibility and responsiveness of companies practicing this new system of management.' [18]
In video production, customization could mean viewers could be allowed to make decisions about the video a consumer is watching. This could be small changes from colour grade to more complex interactive media changes. Companies like Netflix [19] have started offering interactive content where users get to somewhat interact with the content. However, can this really be called co-creation using collective intelligence? The content is already created and the end user, just decides how to consume the content. The experience maybe different from individual to individual, however, the end choices can be easily predicted due to the limited selection. Furthermore, the end user does not have a real input into the actual edit of the content. 
One big way in which companies use the crowd is in customer user tests. In fact, Bolt & Tulathimutte [20] have postulated that user testing in the future will increasingly be less found in the test laboratory of the organization and will be situated in a real live environment. In video editing this becomes a problem because feedback is collected after the video has been finished. This, therefore, means it could be hard to  re-arrange a re-edit. Therefore, the most likely scenario is the cumulated feedback is pushed into the next video produced and not necessarily the video at hand. This creates another problem which is that it is hard to adequately input changes into the next video as the premise for the new film will most likely be different.  

Examples of Collective Intelligence and Open source co-creation
Linux is one of the largest open source projects to date. Linux is built under the GNU General Public License (GNU GPL or GPL) [21]. This means that the end user can change or do what he wants to the software and contribute to the on-going development. However, collective intelligence in the creation of the Linux operating system are experts themselves (by the mere fact that they must all be programmers) a collective of experts who develop different parts of the Linux kernel with moderation from other users [22]. However, in video editing with the use of collective intelligence, the group sourcing will most likely be the untrained eye.  
Wikipedia, the online encyclopaedia [23], is another example of how collective intelligence can be used as an aggregation option to produce a product. Wikipedia takes in information from multiple contributors around the world with others moderating the information which goes on it [24].  However, it should be noted that the very fact that anyone can contribute to Wikipedia means experts have an equal standing of an everyday person. However, this will not be the same for a co-created video because experts will be the drivers of the process.
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The fundamental question which needs to be answered is can both of the processes discussed above (Collective Intelligence and co-creation) be used to help video editors improve their process. Adobe editing workflows [25] follows the following processes
· Capture and import video and audio
· Assemble and refine a sequence
· Cutting
· Add transitions and titles 
· Colour correction effects
From the above it is clear that the main process of video editing is cutting. Cutting determines what view the audience will watch depending on the timestamp of the project. Cutting determines what the audience will experience at the final render of the video. Cutting also determines which shot size will be used and at what time code it will be use.  Ken Dancyger [26]identifies four areas in which an editor must consider when he is cutting:  
· Editing for Narrative Clarity  
· Editing for Dramatic Emphasis 
· Editing for Subtext 
· Editing for Aesthetics 
Looking at the four areas, which Dancyger [26] identifies above, one can ask the question is it possible to deduce or evidence the four areas using collective intelligence to determine in part the best outcome. To answer the above question Collective intelligence needs to be put to the test to see if it could be used to predict in part by questioning the following.  
· By asking how long a shot should remain on the screen, Narrative Clarity and Subtexts could be inferred. 
· By asking what the preferred colour grade is, it may be possible to determine the best grade without the use of complex colour science techniques. Therefore, could Aesthetics be determined by collective intelligence. 
· By asking what the preferred shot size will easily determine the dramatic emphasis of the piece.
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For collective intelligence to work, large data sets of information need to be collected. However, it becomes fast apparent that large data sets are hard to understand unless you are processing the data to get patterns from the information. Guo-Jun Qi [27] of the University of Illinois states that;
"Collective intelligence, which aggregates the shared information from large crowds, is often negatively impacted by unreliable information sources with low-quality data. This becomes a barrier to the effective use of collective intelligence in a variety of applications. [27]"
To ensure that the process of collective intelligence produces reliable data, data mining needs to be used [28]. Data mining can be defined as the methods or process of obtaining patterns for large data sets. Data mining will both weed out the outliers which produce bad data and determine the pattern from the data.  Data mining is more concerned with the pattern which the data presents rather than the data itself. Data mining uses disciplines like machine learning, statistics, and database systems to determine the patterns. 
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Collective Intelligence has in the past been used with video. Below are two examples of where collective intelligence techniques work. 
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Click2SMRY framework [29] is a video summary framework which leverages collective intelligence or crowdsourcing to produce a video summary.  This happens by having the crowd mark points on a video and averaging the points. The points with the most marks, on the video, will be used in a highlights video. If for example, you have a golf game, you have a group of people watch the whole game and mark important parts of the game. A video is created as a result of these marks [30].
The major criticism of Click2SMRY framework is that the video is the final resource. Therefore, the biggest problem is the data collected is not analysed for patterns choices and because of that, automation of the process is not possible. The goal of using collective intelligence is to have machine learning as the automate go of collective intelligence. 
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One example which uses Collective Intelligence or Crowdsourcing is the correction of speech recognition software which is used for correcting caption errors [31].  Today, speech recognition software is really ubiquitous. Most notable in its use is YouTube [32]. Because, captions are corrected in this way, crowdsourcing in the correction of captions is fed back into the systems; machine learning could be utilised so that the system gets better at giving out captions. 
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The aim of this study is to see if Collective Intelligence or crowdsourcing can help determine the best experience of a multi-camera edit using a co-created video edit.
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· Develop an artefact which could be used to collect data for collective intelligence in video production
· To use the artefact to research how duration on shots can be used to decide narrative clarity and subtexts using collective intelligence
· Look into how collective intelligence can work out the Colour science to give viewers a better aesthetic experience of the video
· To use the artefact to research how collective intelligence could  help find the most preferred shot size  giving the video dramatic emphasis
· To come up with an algorithm which could be used in the future for data mining 
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At the end of the project, a tool will be created which will be used to collect data from the crowds. The data can then be used to analyse what user preferences are. Three videos will be set up to do a preliminary assessment to decide the following; colour science by showing users different colour grades, duration of shots to decide narrative clarity and subtext and what the preferred shot size is. 
Thereafter, data mining options will be looked at to see if large data sets are collected what patterns emerge. An investigation will be done to see how this can be done using AWS Lambda.
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This section of the proposal will look at the design and development methodology. Firstly, the proposal will look at Design Sprint. Following the format developed by Google, the proposal will seek to understand user needs. This will be done with semi-structured interviews as the key methodology. The next step will be the diverge or sketch process. In this process a thematic analysis will be conducted. The next section will be to decide the most preferred design approach. Thereafter, the preferred design will be prototyped. The mock up design will be a paper prototype. Which will be used to conduct a usability test on the chosen design. 
Thereafter, the section will highlight the development sprint using Kanban as the agile methodology. Lastly, this section will examine the process which is going to be used in data collection.   
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Just like the agile development sprint, the design sprint is to be iterative and incremental in approach [33]. To achieve this the report proposes that we use User-centered design which has both users and iteration at the heart of the process [34]. Users need to be considered at all points of the design process. Therefore, usability studies will start from paper prototyping to beta testing. This User-centered design model will be incorporated in a Design sprint. 
The model which the design sprint will follow is the Google design sprint [35]. The design sprint has four stages; understanding, diverge/ sketch design, decide and lastly prototyping. Please note that this proposal will not adhere to the five stages of the design sprint in five days, due to time constraints. To adhere to these constraints the stages followed will be set via the project plan which can be found from the Gantt chart in the final section of the proposal.
[image: ]
Fig 1  [35]
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Before beginning the process of development it is important to know what will be developed and who the users of the system are. The process of finding this out will be how the requirements for the system will be collected. Therefore, the first part of the process will be to interact with video editors and identify what their requirements for the system must be.
The initial interaction with video editors will be through the method of semi-structured interviews [36]. Semi-structured interviews will be given to end users to ensure that relevant questions being asked by the developers are answered and are inputted into the design. It also allows for the interviewee to add relevant design points, not on the questions listed. The semi-structured interview which will be conducted will be open, allowing additional ideas to be brought in or introduced during the interview process as a result of what the interviewee may talk about [37]. There will be a framework formulated which will have themes to be explored. The end results of this process will be drawn up to form user stories.  
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This part of the design sprint is where the designer will create possible solutions. These  alternative design choices will be grouped up based on theme using Thematic Analysis as a methodology. Thematic Analysis will be done using six phases [33]
1. Firstly, the designer will familiarize themselves with the data, identifying items of potential interest
2. Then the designer will generate codes for each section
3. Thereafter the designer will translate codes into themes
4. Then the designer will create a model of higher-order themes
5. Thereafter, the designer will define and name themes
6. Lastly, the designer will assess the trustworthiness of the synthesis [34]
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In this section, the designer will logically eliminate the design choices until one remains. This is really point six of Thematic Analysis above. 
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After the decision has been made to select the preferred design. The designer will create a paper prototype in order to determine the user experience. The prototype will contain at the very least the Minimum Viable Product MVP. The MVP contains just enough of the core features to effectively deploy the working prototype, and nothing more. 
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After the creation of the paper prototype, it is time to come up with a usability test plan. The Developer will deploy the working prototype to a subset of video editors. This is done following the user-centred approach [40].  One thing the plan needs to determine is the methods to recruit people (target users) who will be used for the usability test. The testing will follow Nate Bolt’s model of remote user testing  [20]. After that, an independent moderator to conduct the test must be found. The moderator will ask an open question while the users go through the features. An analysis of the results will be undertaken, thereafter, documenting the test. The design will be refactored in order to get the recommendations into the design. 
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At this point, the design process will be done, therefore the development process can begin. From the above, the designer will have at his disposal a paper prototype which has been mocked up and tested with it a collection of user stories [41]. 
The first thing which needs to happen is to create the product backlog which consists of the list of stories. The stories at this time will not have reach the ‘definition of ready'[41] for two reasons;
1. The stories have not yet been pointed
2. The dependencies each story has, at this point have not yet been identified
To begin the process, the stories will be pointed and stories which are found to be epics will be divided into workable components. The dependencies will be identified and an order which the stories would go into the sprints will be determined  [41]. 
 The agile sprint which will be used will be Kanban as the chief methodology. Kanban has been chosen over scrum because;
· This is a sprint of one person, therefore, all the job roles will be done by a single person
· The sprint will not need to be time boxed even though a rough time will be allocated based on the Gantt chart in the planning section below [42]. 
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After the artefact has been developed, it will then be used to collect information from members of the community. The artefact will not collect personal data from individuals this is to comply with the General Data Protection Regulation (GDPR) [43]. However, a general information policy will be presented which states what information will be collected and how the information will be used. 
Three videos will be shown to the test participants. Each video will be shown twice the first will be a general run through to allow the user to understand what is on each video then the second run through will log their choices. The three videos will investigate the following;
· A video which shows different shot types. The amount of time spend of each will determine which shot size will have the most time. 
· A video showing different colour grades of the same shot size to show which is the most preferred colour grade.
· A video showing different parts to determine which is the best edit of a video. 
The information collected will then be put into a database for data analysis using data mining techniques. 
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This section of the proposal will look at proposed planning and resource allocation over time. The section will firstly look at the environments which need to be set up and what coding languages will be used in each of the parts of the system. Then the section will highlight the project plan for development noting all the times and actions. 
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The program to be developed will be divided into two parts therefore requiring two different environments AWS Lambda service and Apache servers. 
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JAVA Spring Boot will be set up to run on the AWS service. This will be used to produce API end points. These end points will be JSON and will allow a secondary service to consume them using Restful CRUD operations. The Spring Boot Rest service will push all POSTs and Update to a Postgres Database and will save the database information via a get request. 
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The apache server will host a client-centric service which will consume the end points to the restful service. The service will have two parts, a frontend with HTML JavaScript and CSS and a backend Server Side service with Php which will have all the connections to the Restful web service.
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A key component to the system is to have video play back. Therefore, the video format will be; 
· The Container which will be used will be MP4 
· The audio codec AAC-LC with audio stereo 384kbps
· Video codec H.264 recommended resolution 720p  
· video Bitrate 5 Mbps 
· Video Bitrate High frame rate 7.5Mbs
The development will be done on a Laptop with Atom as the IDE to develop the HTML CSS, JavaScript and PHP and IntelliJ IDEA as the Java IDE by JetBrains to develop the java spring boot service.
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Below is the Gantt Chart showing all the times and tasks. Please note the chart is a fluid document which could change at any time due to changing requirements. 
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