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Background

» Tropospheric winds are important in
the design and day-of-launch
operations of space launch vehicles

« Calculate loads
» Develop trajectories

» Flight vehicle programs require a
vertically complete profile with
consistent effective vertical
resolution (EVR)

* Multiple measurement systems
exist at the Eastern Range (ER)

» High Resolution (HR) and Low
Resolution (LR) Balloons

« Boundary Layer (915-MHz) and
Tropospheric (48-MHz) Doppler
radar wind profilers

* However each source provides
different EVR, vertical coverage, ' o
and temporal coverage =

it =y 4

* In order to create a verticallty |

complete profile, aspects of each
system must be captured
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PRESTO Introduction

* MSFC Natural Environments Branch has developed the Profile Envision and
Splicing Tool (PRESTO) to produce vertically complete profiles from available
sources

* Designed with cost, safety, flexibility, and usability in mind
— PRESTO coded using Python 3

— Has few dependencies
*  Numpy — array handling
* Scipy — mathematical functions
* Matplotlib — data visualization
* Tkinter — create and execute the Graphical User Interface (GUI)

— Consists of two modules
* PRESTO.py — handles the GUI, arrangement of data, and visualization
* PRESTO_Qcsplice_functions.py — handles the splicing and filtering of the data
— PRESTO is operated through a GUI that allows the operator to select search dates and times,
change file directories, change the filtering wavelength, and select profiles to view or splice
— PRESTO contains fault tolerance/recovery processes

* Alerts for any non-fatal errors and returns to a safe state

* Protects against vulnerabilities such as incorrect date, time, and filter wavelength input, incorrect input files, etc.
and stops the process

* Contains realistic values check of input/output data
— Capable of incorporating new measurement systems
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PRESTO Design

PRESTO

Does 915
DRWHP Data Exist?

User selected Pass
data Tolerance Check?

Alert user of
Potentially
Invalid data

AutomaticQC
of 915 DRWP |—3| SaveQcC
data flags

PRESTO.py

Splice data  |€

U;:;:ﬂ:;l:ﬁd PRESTO_QCsplice_Functions.py

A 4

wavelength 2| wavelength
._' Use lowest Y
resolvable
wavelength Save data
* Overview of generating spliced profile with PRESTO
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Splicing & Filtering Procedures

* PRESTO can splice up to three profiles
* Profiles are fared using a Gaussian

weighting scheme if overlap exists ~ 01/15/2005 01:01 UTC KSC 50-MHz,

* If there is no overlap between profiles GM?rr 1 sang Lo and hshphhcsg??we profiies
being spliced, then the gap is - [ spiiced U N
interpolated using a linear interpolation 7 —— s u N
scheme T T S

* The spliced profile from measurement = & =Y /A(#‘
sources are then fared into a monthly 37 — <~ N
mean profile above the highest <, < ‘2._‘
measurement : (_\’_,_,,_,_E__

* Finally a low-pass, six-pole, forward- g ‘___...J' }
backward Butterworth filter is appliedto . . S " U S
the spliced profile T 7 widcomponentms)
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PRESTO Design

®C e PRESTO Inputs

Please enter starting and ending Year, Date, and Time

Data Directory Get Data Directory
Splice Directory Get Splice Directory
Deliverable Directory Get Deliverable Directory
GHRAM Directory Get GRAM Directory

Beginning Year e

Beginning Month --

Beginning Day --
Beginning Time (Zulu)
Ending Year e
Ending Month --
Ending Day --
Ending Time (Zulu)

Search Quit

« Example of the screen where the operator enters the desired date range,
initiates the search of the database, and loads the found files
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PRESTO Design

eoe PRESTO Main
All Profiles Found © Wind Speed (Total Magnitude) Profiles for Visualization Clear Loaded Profies Graph
in Date/Time Range and Splicing
Wind Direction §
LR_2016_174_1014 LR_2016_174_1014 Filter Wavelength (m)
LR 2016_175_1014 U Component LR_2016_182_1014 5000 60000 Wind Speed vs Height
LR 20161791014 ¥ Component PS_2016_174._1009 T T j ! " [— R 2016 174 1014
LR_2016_180_1014 PS_2016_174_1049 _ ps 2016 174 1009
LR_2016_181_1014 Temperature splice_20160822_case1 Splice — splice 20160822 casel
LR_2016_182_1014 Density MeanMonthlyGRAM2010_ ——MeanblonthiyGRAM2010 June
LR 2016183 1014 I\ Save Splice 50000 | ]
LR_2016_192 2314 Pressure
LR_2016_193_1014 Save Splice File Composition
LR_2016_194 1014 h Spliced Profiles
PS_2016_174_1004 ) RestzfPRESTO
PS_2016_174_1009 Load Profiles 40000 |

PS_2016_174_1014
PS_2016_174_1018

A . | b I PS_2016_174_1024 E
vallable A :iii  Variables Filter gm0
. PS_2016_174_1039 ]
P rofl | es .Ps_zme_m_ma I S I H
“roene  to plot plice

PS_2016_174_1059
PS_2016_174_1104 S
PS_2016_174_1108 a Ve
PS_2016_174_1114
PS_2016_174_1119 . 10000 |
PS_2016_174_1124 PrOfl Ies Com mands
PS_2016_175_1004

PS_2016_175_1008

PS_2016_175_1014 t

PS_2016_175_1019 O 0
PS_2016_175_1024

PS_2016_175_1028

e visualize 200+ GE

PS_2016_175_1044 .

PS_2016_175_1049 & S pl Ice LR/PS Splice
PS_2016_176_1054 Source 1: LR 2016-174 10:14z
PS_2016_175_1059 Source 2: PS 2016-174 10:09z

PS_2016_175. 1104 Filter Wavelength: 5000 meters

PS_2016_175_1109

PS_2016_175_1114

PS_2016_176_1119

PS_2016_175_1124 H . H
Visualization
PS_2016_179_1009

PS_2016_179_1014

PS_2016_179_1019

PS_2016_179_1024

PS_2016_179_1029

PS_2016_179_1034

PS_2016_179_1039

PS_2016_179_1044

PS_2016_179_1049

PS_2016_179_1084

* The main window where the splicing and filtering are performed.
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Summary

* Launch vehicle programs require vertically complete atmospheric
profiles

* Many systems at the ER to make the necessary measurements, but
all have different EVR, vertical coverage, and temporal coverage

* MSFC Natural Environments Branch developed a tool to create a
vertically complete profile from multiple inputs using Python
* Forward work

— Finish Formal Testing
* Acceptance Testing
* End-to-End Testing

— Formal Release
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Questions?
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