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Design Team

Rohan Patel
- Finishing undergrad at CPP (Dec. ‘20)
- Interested in interplanetary trajectory and 

maneuver design
- Enjoys aviation, photography, and travel

Jimmy Moore
- A.B.D. Computer Science PhD at U. Utah
- Studying Data Visualization & 

Human-Centered Design
- <3 synthesizers, music, and baking



How can we support maneuver designers to more 
conveniently and effectively work with MONTE 

LAMBIC output data?
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Current LAMBIC Data Processing
● Simulation statistics are exported 

to large text files.

● There are summary and detailed 
text files ordered by result type.

● Data is sectioned by variable 
making analysis of multiple 
variables for a single maneuver 
less convenient. 
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Proposed Maneuver Analysis Solution

Create an intuitive way to 
access: 

● Summary Statistics 

● Detailed Result Blocks 
and M.C. Samples

● Maneuver Design 
CAPEL Plots
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1. Process LAMBIC outputs and supplemental BOA files for the front end 

2. API call to load and host data

3. Launch frontend for analysis tasks 

How it works



● Most Stats. Blocks have functions to 
extract data

● Designed to be used with multiple 
flight projects and simulations.

● Designed to handle different native 
data types and result sets 
automatically.

1. Process LAMBIC Outputs



2. Porter Server API



Analysis is conducted from a high level overview to a low level detailed approach (currently sorted by maneuver).

Overarching Design Idea
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Initial Response



Validation

Five hour-long observational studies. Unanimously positive feedback.

P1: Good to see the DV Distributions and overview tables, previously this was much more difficult

P2: I really like information being in on place so I don't have to keep hopping back and forth 
between different documents

P3: This is much easier than scanning through a text file.

P4: I usually import data into excel to sort and generate plots, this does it automatically

P5: Making tables is usually where I spend most of my time in the post-processing part.  Afterwards, 
you have to show them to other people. Just this on its own is already an improvement.  And the 
same for the delivery plots.  It’s very easy to share

Useful for Review, spot-checking, sharing, and presenting



User feedback is coded and available in Airtable

- Feature requests, modifications, etc.

Integrate with MDNAV and Flight-Ops

Grow capability over time

Clear Paths Forward



Future Development Goals

● Incorporate additional maneuver data products (Capel, Flybys, etc.) 

● Perform component-specific user studies as views mature

● Transition to a server-side application

● Extend functionality to other missions, simulation environments.

● Tackle user requests (bulk data export, compare simulations, etc.)
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Supplemental Slides



what im thinking is like:
 intro to who we are (I want this so these people know who i am)
 what our goal is
 how data is processed
 how the UI looks right now
 interviews and feedback collection
 what we hope to see this tool become and how current engineers really like it



Understanding the Data

● Full JSON conversion for LAMBIC simulation 
output

● ∆V and delivery data for simplified review

● Monte Carlo distributions for all maneuver 
variables available

● External data sources to supplement LAMBIC 
information (Capel, flyby specifics, etc.)
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Porter Organization: Overview Mode Example



*CLICK*
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Porter Organization: Detailed Mode Example



Internship #1 ::  Sept - Dec 2019

Figuring it all out

Accessing and formatting data

Learning what people do & need. 

Interviews, workshop, prototype



Workshop Goals
Identify use cases and pain points in maneuver design.

Brainstorm interactive analysis tools to improve workflows. 

How do you approach the problem at the moment? 

Identify current inefficiencies and challenges

How else can this analysis be performed? 

In 2 Hours 



Three use cases

1. Interactively explore high-level summary statistics 

2. Drill down to visualize Monte Carlo simulation data

3. Compare different simulation outputs between conditions



Characterizing Exploration Tasks
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Workshop
… Learning … 

Data access

September October November December

Prototype



Internship #2 :: Jun 2020 - Nov. 2020

Finished accessing & formatting data

Understanding what data is available & important (most of the time)

Design interface prototype

Attempts to get feedback on prototype design

Building our technology probe anyway



Current Project Focus
Create an intuitive and all-inclusive way to access: 

LAMBIC Summary Statistics Data

Detailed Result Blocks and M.C. Sample Data from LAMBIC

Capel Plots

29



Initial Prototype Design



Initial Prototype




