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Introduction Preliminary Results Future Work

CI, HTA, TTA, Task Decomposition, and SHERPA Results: .

* The field of astrodynamics currently relies on highly specialized . . . . . .
* FEight main steps identified, with three to five sub-steps in range

As the prototype evolves, heuristic evaluations will be
tools for spacecraft trajectory design, resulting in intricate

trajectories sometimes difficult to visualize on 2D screens

conducted on the different body problem scenarios using a

* Revealed system requirements, with tools and gestures needed for each step; tutorials and examples are needed for novice users heuristic checklist designed specifically for AR applications

+  Augmented Reality (AR) allows users to visualize real-time * FErrors primarily related to users entering parameters incorrectly and devices (Derby, 2023)
space travel in 3D and collaborate using devices such as the Keystroke Level Model Results: * Prototypes will continue to be refined and tested with users
HoloLens 2 * Task performance with AR prototype was predicted to be faster than STK. Most of the trajectory calculations required in STK with varying knowledge of astrodynamics
were automated in the AR application , ensuring more efficiency, less errors and higher inclusivity for non-expert users * The research results hope to inform the design of similar

This study reports on an academic collaboration between
the Human Factors (HF) Research in User eXperience Lab

applications and to guide future research on usability and
etficiency in space mission planning tools

Custom Models Pre-Existing Models

- Create Custom Mission Hohmann Transfer

(RUX) and Space Trajectories and Applications Research = o G g e * More mission scenarios will be modeled, and ultimately, the
(STAR) Lab to develop an easy-to-use AR system for space L - P user will be able to create their own mission, using Al to aid
mission planning e [EES - arih | wrs_ supiter Unspecited other mode in the design process

Unspecified other model

Takeaways

Methodology

Figure 2. AR Prototype Interface

* A comprehensive foundation for the development

* Incorporating a user-centered approach to develop the i " .. W st el e of an AR application prototype for space mission
. mission mission model roblem bod . .
AR prototype enhances collaboration, ease-of-use, S s g A g planning was developed through collaboration of
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completed in STK (see figure 1) and in the deve oP ed | ® B o—> () + Oparatin @ o y Operton # with the virtual model are predicted to improve with
prototype (see figure 2) to compare and test efficiency, time . L ey oy B Doloy B the implemented AR prototyp
c _ i e Decision Decision e e e e Ooto e
. *1: objects TNSSION Start/ End mm o Start/Endmm - y
execution, and usability for the purposes of - | :
trajectory design Figure 3. Process Chart for STK Tnterface Figure 4. Process Chart for AR Prototype The prototype has been tested for accuracy and
* The following methods were used to create a suitable Selct ST Promam Spacs T T R zt‘ips _ g}ll’e"r‘"s ?’(‘)‘;C“ﬁ"“ Time [s] reliability; further testing will be performed with
. Select Create Scenario M +P + 2B 2.65 elect new mission + At . . . .
prototype for the AR Trajectory App: S NP o T ——— YooY T users to understand its use for higher fidelity
o Contextual Inquiry: Data collection method that Create tart and stop times M 165+ 57 AL Select 2 body problem M+ At L.77 astrodynamics problems
. : . . : ' Click primary body M + At 1.77
Insert STK objects loads 14 14
requires interviews and observations to understand how Seloct sateli YRy eT 265 Select primary body Php + M + At 2.19
tasks are completed TN PrmiR |3 5 Click secondary body Php + At 0.846
. . . Change/ validare orbital 1ype, Inclination. | gy 8.1 Select secondary body Php + M + At 2.19 R f
o Hierarchical (HTA) .& Tabular Tz.lsk Analysis (TTA) litude, RAAN,colos SDmodel | M 1 - — N Y e ere I ) Ce S
& Task Decomposition (I'D): Major tasks are Close STK objecs P28 L3 12.046
identified and broken down into steps/ Sub_StepS for Figure 5. KLM Chart for STK Interface Figure 6. KLM Chart for AR Prototype Anderson, J.*; Materne, L.; Cooks, K.; Aros, M.; Huggins, J.; Geliga-Torres, J.;
easier proces sing Kuykendall, K.*; Canales, D.; Chaparro, B.; "Immersive Framework for Designing
o SHERPA: Method used to predict and reduce human Prototype Results: gi]ecg(m;sl U,ng Augmented Reality.” 2024 SciTech Conference, January 2024,
C . i . i ] , , , , rlando, Florida.
error within operations * A database has been created with accurate data for all celestial objects in our Solar System and a database with live two-line element
o Wireframing: Form of prototyping used to help satellite data, which will be used for surveillance purposes and to ensure collision avoidance when completing the trajectory design Cabric, F, Dubois, E., and Serrano, M., “A Predictive Performance Model for
visualize interface structure and functionality process }\?m;rsn;ejntemi“;? 1;@%?;‘2;11%]3; 022 7O£?EE Igé e; ”;”{ Z(o)”d/ ymposiiim on
. . . . . . . . . . . wxea an ugrzente earl 5 5 > PP- - .
o Process Charting: Charting method that shows linear * Several models have been created for modeling orbits in the cislunar region by leveraging the circular-restricted three-
sequential flow ot activities within a process (see tigures body problem, visualizing orbital parameter changes, and using a Lambert solver for two-body problem trajectories Card, S. K., Moran, T. P, & Newell, A. (1987). The Keystroke-Level Model for User
3 & 4) Performance Time with Interactive Systems. In Human-Computer Interaction: a

Multidisciplinary Approach (pp. 192-200).

o Keystroke Level Model (KLM): HF performance

analysis method that focuses on time execution when
completing a task (see figures 5 & 0)
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