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APPLICATION OF ARTIFICIAL INTELLIGENCE IN THE FORMATION OF A PROJECT TEAM
IN THE FIELD OF AEROSPACE COMMUNICATIONS

The purpose of the study is to develop methodical support for team formation in aerospace projects. The use of modern information
technologies will allow to automate the stages of selecting applicants for the team, to exclude the influence of the subjective factor.
The article proposes a team formation method in aerospace communications projects. The process of selecting applicants, which
takes into account the specifics of the industry, is considered, and the main stages of the method are defined. The developed method
involves the use of artificial intelligence. Artificial intelligence tools are applied in the first step, machine learning is applied in the
second step, while voice recognition algorithms and analysis are applied in the fourth and final step of the proposed method. The
first step in this method involves an automated search for potential team members. In this part, the web application presented in this
article searches several social networking websites such as LinkedIn and other websites where applicants can submit their resumes
and communicate with other professionals and potential employees to find the best for determined by the criteria of candidates on
the Internet. It also determines whether a candidate would hypothetically be interested in applying for a particular job. The second
step consists of an automated test that will be distributed to all possible candidates through the app, the app will validate the tests and
select candidates based on the automatic evaluation of the tests. In the third phase of the voice recognition interview, candidates will
undergo a question and answer interview with the help of artificial intelligence. At the last, fourth stage of the method, which is called
a live conversation, candidates are interviewed by company representatives. The peculiarities of the application of the proposed
method were considered, and the prospects and limitations of its use were determined. The proposed methodical and instrumental
support is of practical importance for the automation of applicant selection processes when forming a project team.

Key words: artificial intelligence, team formation, project team, aerospace communications, algorithm.

3ACTOCYBAHHSA IITYYHOTIO IHTEJIEKTY IPU ®OPMYBAHHI IPOEKTHOI KOMAHAU
B FAJIY31 AEPOKOCMIYHUX KOMYHIKALII

Memoro docaidxceHHs € po3pobka MemoduyHo20 3a6e3neveHHs OPMy8aHHS KOMAHOU 8 NPOEKMAX AepOKOCMIUHOI ea-
AY3i. 3acmocysaHHs cy4acHux iHgpopmayitiHux mexHo02ili do3goums asmomamusyeamu emanu 8id6opy npemeHdeHmie
Y KoMaHdy, sUKA0YUMU 8N1U8 CY6 EKMUBHO20 YUHHUKY. B cmammi nponoHyemucst Memod popmy8aHHs KOMAHOU 8 NPOEK-
max aepokoCcCMivyHUX KoMyHikayitl. Po3zastHymo npoyec 8id6opy npemeHndeHmis, skull 8paxosye cheyudiky 2a.ysi, usHave-
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HO 0CHO8HI emanu memody. Po3pobaeHuli memod neped6ayae 8UKOpUCMAHHS WMy4HO20 iHmMesekmy. Ha nepwomy emani
3acmocogylomucsi iHcmpymeHmapitl wmy4Ho20 iHmeekmy, MawuHHe HA8YAHHS 3ACMOCOBYEMbCA HA dpyeomy emani, mooi
SK a120pUMMU po3ni3HABAHHSA 20410CY MA AHAI3 3ACMOCOBYHMbCS HA Yem8epmoMy ma OCMAHHbLOMY KPOYi 3anponoHosa-
Hoz2o memody. Ilepwuti kpok y yboMy Memodi nepedba4ae agmomamu308aHull NOWyk nomeHyiliHux 4ieHie komanou. Y yitl
yacmuHi ge6-dodamok, npedcmagaeHull y yiti cmammi, 30ilicHIOE NOWYK y KibKOX 8e6-catimax coyianbHUx Mepexc, makux
sk LinkedIn ma iHwux se6-catimax, de 3asi8HUKU MOXCYMb HAACU/AAMU C80I pe3tomMe ma cnikysamucs 3 iHwumu npogecio-
Ha1amu ma nomeHyiliHUMU npayisHukamu, o6 3Hatimu HalKpawux 3a 8U3Ha4YeHUMU Kpumepisimu kaHdudamie 8 [HmepHe-
mi. Bin makodc gusHa4ae, 4u 6yde kaHoudam 2inomemuyHo 3ayikasieHull 8 momy, ujo6 npemeHdysamu Ha nesHy po6omy.
Apyaull kpok cknadaembvcs 3 agmMomMamu308aHo20 mecmy, AKUU po3noscrooHy8amuMemsCs 8CiM MOXCAUBUM KaHOudamam
yepe3 dodamok, dodamok nepegipsamume mecmu ma npogodums 8id6ip kaHdudamie Ha nidcmagi a8MoOMamu4¥Ho20 OYiHI0-
e8aHHs1 mecmis. Ha mpemvomy emani cnigbeciou 3 po3ani3HagaHHsM 2040cy KaHoudamu npoxodumumyms cnigbecidy i3 3a-
nuUMaxHHAMu ma gionogidsimu 3a donomoz20r0 wmy4Hozo iHmesekmy. Ha ocmannboMy yemeepmomy emani memody, sKutl
HA3UB8AEMbCS HCUBOI PO3MOBOK), KaHOUdamu npoxodsams cnigbecidy 3 npedcmasHukamu Komnawii. PoszasHymo ocobaugoc-
mi 3acmocysaHHs 3anponoHo8aHo20 Memody ma 8U3HAYEHO NepcnekKmusU ma o6 MexceHHs 1i020 8UKOPUCMAHHS. 3anpono-
HOBaHe Memodu4He ma IHCmpyMeHmMa/ibHe 3a6e3neYeHHs1 Ma€ Npakmu4yHe 3HAYeHHs 019 asmomamu3sayii npoyecie 8id6opy
npemeHdenmis npu gopmyeaHHi KOMAHOU npoekmie.

Kawuosi caoea: wmyunuil inmesekm, ¢dopmysaHHsi KOMAHOU, NPOEKMHA KOMAHOA, AepOKOCMIYHI KOMYHIKayii,
an20pumm.

Introduction. Problem statement. The aerospace communications industry is known to have one the
toughest requirements when it comes to forming a project team. The candidates, potential future teammates,
have to undergo a thorough selection process which determines if they have the qualifications necessary to be
a valuable part of the aerospace communications team. However, the method proposed in this article will not
only determine the most qualified candidates to join such a team but also evaluate how well the candidates are
expected to perform in a particular team based on the named team’s dynamic.

As of now, team formation in the aerospace communications industry is a long and difficult process,
conducted primary with the use of the hiring or the “main” company’s resources. The novel method proposed
in this paper will, however, analyze that the current methods used in team formation can be greatly improved
and propose a new method using artificial intelligence and machine learning. The proposed method is expected
to greatly decrease the use of human resources and time consumption.

Analysis of the latest research. The current method used in the industry is a combined model to explore
individual attributes, relational attributes, and previous structural tiesas determinants of work partner choice [1].
In the current method of selecting team members, based on the data collected in [1], the selection process is
based on a combination of individual and relationship traits. On the one hand, being in the same group, which
is considered a structural trait, did not influence future work group member decisions much. Working with a
person, which is referred to as a relational attribute, in the same group, considered a structural attribute, on
the other hand, was a substantial predictor of future work group member preferences. In that sector, structural
qualities appear to be essential to the extent that individuals are forced together and given the opportunity
to establish stronger relationships. However, the current method as described in [2] does not include a fully
automated team formation method which is proposed in this paper.

It is important to touch base on the different requirements for team formation specifically for aerospace
communications. Artificial intelligence can be of great use in the process to save time and resources.

An example of formula design and explanation of its components:

Xope =Z AZ+, (1)
where Xopr = clarification 1 (variable, denoted by a Latin letter, - italics; the abbreviation of the English word is
used as an index - regular font);

z - clarification 2 (vector - bold; the superscript t denotes the transposition operation, thatis, the abbreviation
written in Latin letters);

A - clarification 3 (matrix - bold);

¢ - clarification 4 (variable denoted by a lowercase Greek letter - italic).

Building a successful team entails more than just identifying expertise; it entails assembling a group of
individuals who play various but complementary roles. Team members offer diverse experience, information,
and social connections to the team, which benefits the team; nonetheless, persons must have a certain amount
of overlapping knowledge and viewpoints to operate well together. If you bring together a group of specialists
from various disciplines, but their perspectives are so far apart that they can't even discuss the topic due to
different language or point of view, it will be difficult for them to establish common ground. On the other hand,
bringing together a group of specialists who all agree with each other and have the same abilities and expertise
might damage diversity of opinion and the capacity to confront unknown difficulties.

This research analyzes the origins and performance consequences of shared versus diversified information
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using aunique data set of observed email content from 1382 executive recruitment teams and extensive accounting
data on their productivity. A striking inverted-U shaped association is discovered between mutual information
and team productivity. A large level of information overlap among team members is connected with improved
performance, but extremes of too little or too much mutual information are detrimental to performance. The data
shows that geographic dispersion and social network distance are important predictors of mutual knowledge
failures in the data, although demographic dissimilarity and organizational distance do not.

We constrain w such that in order to reflect the tradeoff between variety and mutual knowledge and to limit
the values of the parameter that adjusts for their relative relevance across work settings,

D<w< L , (2)
Performance = k *Cos(w£)* Sin(wz) 3

The cosine term captures the advantage of mutual knowledge and scales it by a parameter w that reflects
how relevant mutual knowledge or information diversity is to team performance in a specific work context. The
diversification advantage is reflected by the sine term and scaled by the same parameter. As grows, so does the
importance of knowledge diversity in determining team effectiveness. Conversely, as declines, the importance
of mutual knowledge for team success grows [3]. Based on the formulas above, the graph below, and the data
provided in [1], the hypothesis is that when teams have too little information overlap, communication and
cooperation are difficult, but when teams have too much mutual information, team members' contributions
become redundant, diminishing problem solving efficiency and productivity.

The parameter k simply measures the size of the influence of either information diversity or mutual
knowledge on team performance to account for the likelihood that information distribution among team
members is more relevant in certain settings than in others.

More
Dlver's:lty Balanced More Overlap
MK’ MK* MK*

—

7
/7

Total Performance

Low <«—— Mutual Knowledge — High

Fig. 1. An inverted U-shaped connection demonstrates the value of mutual knowledge
in team effectiveness

Figure 1 graph depicts the composite advantages of (information overlap) * (information diversity), which are
characterized as Cos[< ]*Sin[< ] for the angle between knowledge profiles. This type of connection suggests optimal
information overlap in teams (MK*), in which best performing teams have neither too little nor too much mutual
information among team members [4]. The appropriate degree of knowledge overlap in teams may vary depending
on the work setting. The ideal information overlap (MK*) shifts to the left as the relevance of information variety for
team performance grows (rising), showing that higher diversity is better. The optimal information overlap (MK*)
moves to the right as the importance of mutual information for team performance increases (decreases), implying
that greater mutual knowledge is beneficial. These many settings illustrate the link between mutual knowledge and
team performance in typical team situations such as innovation teams, regular operations and production teams,
and so on [5]. From this figure it can be seen that information diversity may be more significant for teams whose
success is linked to creativity and invention, whereas mutual knowledge may be more important for teams whose
performance is linked to effective exploitation of known organizational processes or tasks.

Search expansion. Expanding the potential aerospace communications team members to the international
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market can be challenging when done manually but becomes possible while utilizing the artificial intelligence
method described in this paper. Based on the evidence provided in [6], such international market search
expansion can be very useful and even contribute to better team bonding in the future projects of an aerospace
company. An experiment in team capstone design education conducted in [6] that began with the addition
of engineering freshmen to standard senior design groups has grown to include freshmen, sophomores,
juniors, and seniors in a big, interdisciplinary design team. The project has been expanded to incorporate
an international design experience, with American design students collaborating with counterparts from
European schools. This interdisciplinary, worldwide design approach has resulted in a useful experience
for its participants, who are considerably more equipped for today's team environment in industry and for
global aerospace programs.

Article purpose. All the above aspects of the search for the most suitable team members can be
significantly improved by applying the described below method of artificial intelligence.

Step 1: Automated potential team members’ search. In this step, a web-based application proposed in
this paper’s method finds the most suitable candidates online by searching different social media websites
such as LinkedIn and other websites where candidates can post their resumes and interact with other
professionals and prospective employees. As this method implements machine learning, every time this
method is applied in the search, the web-based application learns how to conduct the search better using
Al [7]. For example, in the first round of applying this method, the proposed application would search the
future team members based only on their resumes, education, and work experience, posted on the Internet.
However, in the second round, the application would not only do that, but also analyze the potential team
member interactions on social media such as LinkedIn and other websites, thus helping determine if the
communication style of the candidate is suitable for the team. As mentioned prior, work qualifications are
not the only things that matter how a person would fit in a particular team matters as well. The proposed
artificial intelligence method hopes to expand on that and find the most suitable candidates all around.

Future team member interest. The next point of interest in the proposed method is to determine
whether a potential candidate is interested in the job. There could be some caveats here, but since the
application does not use human resources to conduct this process, it can be run in the background without
requiring any attention from the current company stuff. Thus, if after searching the Internet, the application
finds a number of candidates, for instance one hundred people, who the application believes can be a good
fit for the job indicated, the application will then attempt to predict if the candidate would be interested
in applying for and acquiring the said job. If the application determines that yes, the candidate would be
interested, the application will then reach out to the candidate with the job details and ask the candidate to
complete a fifteen-to-thirty-minute test which can be completed remotely.

Step 2: Automated test. The proposed test may be developed by both artificial intelligence and humans,
albeit it is recommended that the test be monitored in the first few rounds of testing the application for
a specific company. The test would be given to all potential candidates via the application and, after the
applicants answer the test’s questions, the application would then review the tests in order to determine
which candidates passed the test and which did not. The passing of the test would be determined on a
percentage scale as further discussed in Fig. 2. The first priority would be given to candidates who scored in
the top 10" percentile; for those candidates who scored in the 85-90" percentile, a shorter second test would
be given. Those who score in the top 5" percentile on the second test would be given the second priority level
and will also move up to the next team building round.

An example of automated testing was applied in high school students where after a series of tests, the
application system recommended which high school students should be accepted to which university [6].
This example shows a hybrid neural network and decision tree classifier model that acts as the foundation
for a university entrance recommender system. In addition to the high forecast accuracy rate, the system's
flexibility allows it to anticipate potential universities that match the students' profiles as well as relevant
techniques via which the students should enter. Based on the students' histories, the recommender may be
extended to make other types of predictions.

Based on the instance above, automated testing with artificial intelligence analysis can be applied while
searching for the best candidates in the aerospace communications industry. As seen in Fig. 2, the testing
process can be fully automated with the help of the application proposed in this paper. From a pool of
potential candidate, the application would estimate what score would each candidate get on this future test
based on each candidate’s history. Such history can include but is not limited to: education, work experience,
volunteer experience, previous employers reviews, indicated candidate’s interests. This extra step is needed
so that the application could, in the future, conduct a more optimal search in the first step of this proposed
method [8].
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Give a short
additional test.

Remove from the
candidates list.

Fig. 2. The passing of the automated test algorithm

Test grading. The newly proposed method would create a ranking list that would rank all candidates right
away, even before giving out the test. Short after that, however, the test is given out to candidates; this process
is fully automated with humans only monitoring the process in the early versions of the application. Depending
on the individuals scores, they can either move up in the team formation process, be disqualified from the
process, or get a second chance on another, shorter, test. The percentages of correct answers are what gives the
people their scores. The second chance test is given out as another opportunity to make sure every candidate
is being vetted thoroughly and no excellent candidates are missed by the application. It is worth noting that
because of the automatic nature of this test, there would be no discrimination and no human factors, as there
are no humans involved in the test except for the actual candidates attempting to pass the test.

Step 3. Voice recognition interview. This method proposes using artificial intelligence to collect data and
analyze it in order to increase the speed of the team building process, decrease the use of human and financial
resources, and to avoid discrimination. However, question answering (QA) is perhaps one of the most difficult
jobs in natural language processing. It necessitates search engines capable of retrieving succinct, precise text
fragments containing an answer to a question provided by the user. The addition of voice interfaces to QA
systems gives these systems a more natural and engaging perspective [9].

Automatic Automatic

Speech Speech

Recognition Generation
Filtering Calculating an
the: r:> appropriate
answer response

Fig. 3. Process of the proposed question-answer system

As described in Fig. 3, the proposed question-answer system would have 4 main steps. The first step would be
the speech recognition. The application would determine if the candidate actually answered the given question. In
the second step, the application will research options on what to say next [10]. Thus, it will compare the answer
given by a candidate with a few most suitable options of what to say back. In the third step, the application would
calculate an appropriate response by deciding which answer option is most appropriate to say. In the fourth and
final step, the application will produce the response out loud, thus concluding the cycle of generating a reply. In
Fig. 3, the system tries to answer a spoken question correctly by first filtering out the many possible ill-formed
questions from the word lattice, and if that fails, it performs lexical and semantic alternations on the remaining
questions in the reduced word lattice. If the solution cannot be identified by employing keyword variations, the
questions will be answered using an interactive Questions & Answer approach [9].

Step 4. Live conversation. In-person or online in real time final interview. In the final fourth step of the
method called a live conversation, the candidates would be interviews by humans with the assistance of the
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application. Even though this interview is conducted by a real person, its audio and video are recorded by the
application and analyzed at a later time so that the application can learn how to conduct the interviews and,
in the future, even the fourth step can be conducted by the application. The fact that step 4 is the only step in
this application life cycle requiring human intervention significantly saves human time and resources. With the
hope of automating even the fourth step in the future as more versions of the proposed application come out,
humans in the team building aerospace communications company will only need to supervise the process.

Conclusions. Discussion. The novel method proposed in this paper analyzed that the current methods used
in team formation can be greatly improved and proposed a new method using artificial intelligence and machine
learning. The results confirm that the method proposed in this article will not only determine the most qualified
candidates to join such a team but also evaluate how well the candidates are expected to perform in a particular team
based on the named team’s dynamic. The method's initial stage involves searching several social media networks for
the most qualified persons online. The second phase is administering an automated test to all potential candidates via
the application, and after the applicants answer the test's questions, the application examines the tests to determine
who passed and who did not. Candidates would go through an artificial intelligence question-answer discussion in
the third phase of a voice recognition interview, which would be totally automated by the application presented in
this research. The applicants would be interviewed by humans with the aid of the application in the last part of the
procedure, known as a live conversation. The conclusions about the usability and benefits of this method have been
made, based on saving human and financial resources. The hope is that in the future versions of the application, all
steps will be done with artificial intelligence with minimum human intervention.
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