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Project Goals

Web App of Mars

* Uses Mars Rover (Perseverance) Location and
Imagery Data

» Utilizing a Web App API

* Supporting Multiple Basemaps

* Accessible and Clear for Multiple Audiences

* Focusing on Scientists, Mars Enthusiasts,
and Students

* Adds additional functionality beyond what is

currently found in Mars maps



Home Rockets Designs

‘Web Map designed as a part of the Penn State Graduate Program GEOG 863 Final Project.

v
Starship

Launches from Orbital Launch Mount A located at SpaceX Space
Launch Facility, TX, USA

Mission is known as Orbital Flight Test which is Maiden flight of
the two-stage Starship launch vehicle. The booster will separate 170
seconds into flight and return to land approximately 32 km off the
shore in the Gulf of Mexico. The second stage will achieve orbit until
performing a powered, targeted splashdown approximately 100 km
off the northwest coast of Kauai (Hawaii).

Please see SpaceX for more information.

Countdown to Launch
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What are Rovers
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What are Coordi

Geographic Coordinate S stems =" Projected Coordinate Systems



Select the

Current XY

XY Coordinate Systems Available : L

Pluto

rrapping around the date line




What are Mars*

dinate Systems!
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Coordinate System Details Coordinate System Details

Coordinate System Details
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plains @9 Link this view % ' About

Search results for plains

nd 177 matches
t Its to current region
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Aeolis

Named for: Floating island where
winds were kept in a cave.
Aeria

Named for: Greek name for Egypt;
"far land of mist".
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Named for: Upper world; land of
living.
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Images 0

Primary click to rotate d‘? Secondary click to pan .t
Right click and drag to + CLOSE

Click and drag in the

scene to rotate pan around

\4/\@ Zoom @ (— Rotate % G‘ Tilt

9 ¥

Van Zyl Overlook

Points of interest

e Mars Helicopter Deployment
Site

About

Perseverance parked at this
location during the Mars
Helicopter'’s initial campaign
of test flights. From here, the
rover trained its cameras and
microphones on Ingenuity,
documenting the sights and
sounds of the rotorcraft's
historic first flights on Mars.

The site was informally named
after Jakob van Zyl, the
helicopter team's longtime
colleague, mentor, and leader
at NASA's Jet Propulsion
Laboratory in Southern
California. He passed away
unexpectedly in August 2020,
about a month after the launch
of Perseverance.




NASA vs. Goog
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» Shows all Perseverance Loe

« Limited Basemap Functionali

* Features Surface 3-D Masa <.
locations). Y

* Photos are only

* Reference layer 2

ultiple functional basemaps

| is lacking in accessibility and is dated
Popups are disorganized

* No reference layer with labels






Data

Datasets Utilized

* Point data for Perseverance day to day
* Line Data for Rover Path (?)
* Rover Imagery tied to popups from point data

* Possible additional data affixed to
Perseverance's location

* Basemaps (Satellite, Infrared, DEM)
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"FeatureCollection",

M20_waypoints",
"features": [
{ "type": "Feature", "properties": { "RMC": "3_0", "site": 3, "drive": 0, "sol": 13,
"SCLK_START": 0, "SCLK_END": 0, "easting": 4354494.086, "northing": 1093299.695,

-2569.91, "elev_radii": -4253.47, "radius": 3391936.53, "lon": 77.45088572,
18.44462715, "roll": 1817, "pitch": -0.0251, "yaw": 130.8816, "yaw_rad":
2.2843, "tilt": 1.18, "dist_m 0.0, "dist_total 0.0, "dist_km 0.0, "dist_mi
i "Site increment, no motion.", "ORIG_FID": 6 }, "geometry"

Point", "coordinates": [ 77.45088572, 18.44462715, -2569.91 ] } },

"Feature", "properties": { "RMC" "3_110", "site": 3, "drive": 110, "sol": 14,
"SCLK_START": 668200159, "SCLK_END": 6682 81, "easting": 4354497.517, "northing":
1093294.73, "elev_geoid": -2569.86, "elev_radii": -4253.42, "radius 3391936.58, "lon":

N 77.45094676, "lat": 18.44454339, "roll": 0.9706, "pitch": -0.2672, "yaw": -15.1121,
| "yaw_rad": -0.2638, "tilt": 1.01, "dist_ 1 6.25, "dist_total": 6.25, "dist_km": 0.01,
0.0, "final": , "Note": "First localization!", "ORIG_FID": 7 }, "geometry":
'"Point", "coordinates": [ 77.45094676, 18.44454339, -2569.86 ] } },
{ "type": "Feature", "properties": { "RMC": "3_386", "site": 3, "drive": 386, "sol": 15,
"SCLK_START": 668283523, "SCLK_END": 668366587, "easting": 4354502.424, "northing":
1093329.801, "elev_geoid": -2569.94, "elev_radii -4253.58, "radius": 3391936.42, "lon":
77.45103403, "lat 18.44513505, "roll": 1.6825, "pitch": -1.7002, "yaw": 88.565,
"yaw_rad": 1.5458, "tilt 2.39, "dist_m": 36.39, "dist_total": 42.65, "dist_km": 0.04,
"dist mi": 0.03, "final": "y", "Note": "Used Mobility Report WID: 40151", "ORIG_FID": 8
"geometry": { "type": "Point", "coordinates": [ 77.45103403, 18.44513505, -2569.94 ] }

{ "type": "Feature", "properties": "RMC": "3_578", "site": 3, "drive": 578, "sol": 16,
"SCLK_START": 668371523, "SCLK_EN 668725022, "easting 4354528.468, "northing":
1093338.387, "elev_geoid": -2569.29, "elev_radii -4252.97, "radius": 3391937.03, "lon":
77.45149727, "lat 18.4452799, "roll -0.2987, "pitch": 1.9503, "yaw 71.2109,
"yaw_rad": 1.2429, "tilt": 1.97, "dist m": 27.43, "dist_total": 70.08, st_km": 0.07,
"dist mi": 0.04, "final": "y", "Note": "Used Mobility Report WID: 40161", "ORIG_FID": 9
"geometry": { "type": "Point", "coordinates": [ 77.45149727, 18.4452799, -2569.29 ] }

"Feature", "properties": { "RMC": "3_770", "site": 3, "drive": 770, "sol": 20,
"SCLK_START": 668730796, "SCLK_END": 668986845, "easting": 4354548.64, "northing":
1093330.59, "elev_geoid": -2568.93, "elev_radii": -4252.6, "radius": 3391937.4, "
77.45185605, "lat": 18.44514836, "roll": 0.9665, "pitch": 0.6505, "yaw": 127.8375
"yaw_rad": 2.2312, "tilt": 1.16, "dist m": 23.42, "dist_total": 93.51, "dist_km
"dist mi": 0.06, "final": "y", "Note": "Used Mobility Report WID: 40201", "ORIG_FID": 10

"geometry": { "type": "Point", "coordinates": [ 77.45185605, 18.44514836, -2568.93 ] }

{ "type": "Feature", "properties": { "RMC": "3_792", "site": 3, "drive": 792, "sol": 23,
"SCLK_STAR 668992521, "SCLK_EN 669525407, "easting": 4354544.202, "northing":
1093333.786, "elev_geoid": -2568.97, "elev_radii -4252.63, " i 3391937.37, "lon":
77.45177711, "lat 18.44520229, "roll": 0.6855, "pitch": -1.2905, -51.9196,
"yaw_rad": -0.9062, "tilt": 1.46, "dist m": 5.47, "dist_total": 98.98, st_km": 0.1,
"dist_mi": 0.06, "final": "y", "Note": "Used Mobility Report WID: 40231", "ORIG_FID": 1l
"geometry": { "type": "Point", "coordinates": [ 77.45177711, 18.44520229, -2568.97 ] }

"Feature", "properties": { "RMC": "3_828", "site": 3, "drive": 828, "sol": 29,
"SCLK_START": 669570142, "SCLK_END": 669694260, "easting": 4354546.709, "northing":
1093331.539, "elev_geoid": -2568.93, "elev_radii": -4252.59, "radius": 3391937.41, "lon":
77.4518217, "lat": 18.44516437, "roll": 1.2743, "pitch": -0.2248, "yaw": 116.8387,
"yaw_rad": 2.0392, "tilt": 1.29, "dist_m": 3.94, ist_total": 102.92, ist_km": 0.1,
"dist mi": 0.06, "final": "y", "Note": "Used Mobility Report WID: 50291", "ORIG_FID": 12
}+ "geometry": { "type": "Point", "coordinates": [ 77.4518217, 18.44516437, -2568.93 ] }

"Feature", "properties": { "RMC": "3 1044", "site": 3, "drive": 1044, "sol":

Point data for
Perseverance day to
day



"FeatureCollection",

"M20_waypoints",
"features": [
{ "type": "Feature", "properties": { "RMC": "3_0", "site": 3, "drive": 0, "sol": 13,
"SCLK_START": 0, "SCLK_END": 0, "easting": 4354494.086, "northing": 1093299.695,
"elev_geoid": -2569.91, "elev_radii": -4253.47, "radius": 3391936.53, "lon": 77.45088572,
"lat": 18.44462715, "roll": -1.1817, "pitch": -0.0251, "yaw": 130.8816, "yaw_rad":
2.2843, "tilt": 1.18, "dist_: 0.0, "dist_total "dist_km": 0.0, "dist_mi 0.0,
"final y", "Note": "Site increment, no motion.", ] : 6 }, "geometry": {
"type "Point", "coordinates": [ 77.45088572, 18.44462715, -2569.91 ] } },
{ "type": "Feature", "properties": { "RMC" 3_110", "site": 3, "drive": 110, "sol": 14,
"SCLK_START": 668200159, "SCLK_END": 6682 8 "easting": 4354497.517, "northing":
1093294.73, "elev_geoid": -2569.86, "elev_radii": -4253.42, "radiu 3391936.58, "lon":

1 77.45094676, "lat": 18.44454339, "roll": 0.9706, "pitch": -0.2672, "yaw": -15.1121,

"yaw_rad": -0.2638, "tilt": "dist s "dist_total": 6.25, "dist_km":

{ "type": "Feature", "properties": { "RMC": "3 578", "site": 3, "drive": 578, "sol": 16,
"SCLK START": 668371523, "SCLK END": 668725022, "easting": 4354528.468, "northing":
1093338.387, "elev _geoid": -2569.29, "elev radii": -4252.97, "radius": 3391937.03, "lon":
77.45149727, "lat": 18.4452799, "roll": -0.2987, "pitch": 1.9503, "yaw": 71.2109,

"yvaw rad": 1.2429, "tilt": 1.97, "dist m": 27.43, "dist total": 70.08, "dist km": 0.07,

"dist mi": 0.04, "final": "y", "Note": "Used Mobility Report WID: 40161", "ORIG FID": 9
}, "geometry": { "type": "Point", "coordinates": [ 77.45149727, 18.4452799, -2569.29 ] }
Yo

I
{ "type": "Feature", "properties": { "RMC": "3_770", "site": 3, "drive": 770, "sol": 20,
"SCLK_START": 668730796, "SCLK_END": 668986845, "easting": 4354548.64, "northing":
1093330.59, "elev_geoid": -2568.93, "elev_radii": -4252.6, "radius": 3391937.4, "lon":
77.45185605, "lat": 18.44514836, "roll": 0.9665, "pitch": 0.6505, "yaw": 127.8375,
"yaw_rad": 2.2312, "tilt 1.16, "dist m": 23.42, "dist_total": 93.51, "dist_km": 0.09,
"dist mi": 0.06, "final": "y", "Note": "Used Mobility Report WID: 40201", "ORIG_FID": 10
"geometry": { "type": "Point", "coordinates": [ 77.45185605, 18.44514836, -2568.93 ] }

{ "type": "Feature", "properties": { "RMC": "3_792", "site": 3, "drive": 792, "sol": 23,
"SCLK_START": 668992521, "SCLK_END": 669525407, "easting": 4354544.202, "northing":
1093333.786, "elev_geoid": -2568.97, "elev_radii": -4252.63, "radius": 3391937.37, "lon":
77.45177711, "lat": 18.44520229, "roll": 0.6855, "pitch": -1.2905, " : -51.9196,
"yaw_rad": -0.9062, "tilt": 1.46, "dist m": 5.47, "dist_total": 98.98, "dist km": 0.1,
"dist_m 0.06, "final y", "Note": "Used Mobility Report WID: 40231", "ORIG_FID": 11
"geometry": { "type": "Point", "coordinates": [ 77.45177711, 18.44520229, -2568.97 ] }

{ "type": "Feature", "properties": { "RMC": "3_828", "site": 3, "drive": 828, "sol": 29,
"SCLK_START": 669570142, "SCLK_END": 669694260, "easting": 4354546.709, "northing":
1093331.539, "elev_geoid": -2568.93, "elev_radii": -4252.59, "radius": 3391937.41, "lon":
77.4518217, "lat": 18.44516437, "roll": 1.2743, "pitch": -0.2248, "yaw": 116.8387,
"yaw_rad": 2.0392, "tilt 1.29, "dist_m": 3.94, ist_total": 102.92, "dist_km": 0.1,
"dist mi": 0.06, "final": "y", "Note": "Used Mobility Report WID: 50291", "ORIG_FID": 12
}+ "geometry": { "type": "Point", "coordinates": [ 77.4518217, 18.44516437, -2568.93 ] }

"Feature", "properties": { "RMC": "3_1044", "site": 3, "drive": 1044, "sol":
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What are Web-A

ArcGIS API for JavaScript / Sample Code v

+ khtml>

/>

* Web App Appllcatlon Programming Inte: e o
Web APP APIS are ComPIeX CGC '. : 7 J el ‘- ) .:ifh;:zg;l-scaleﬂ,ma>::imum
allowing for creation of web ' o '

-scale=1,user-scalable=no"

« Split between Open Source and Proprieta " Custon ElevationLayer -
S o 3 L Exaggerating elevation | Sample |
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SceneView,
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Basemap,

TileLayer
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Common Web-APprARls

» .'«,

Omdpbox | Docs Maps Navigation Search Vision Data Help V::VSignin
Mapbox GLJS All docs > Mapbox GLJS > Guides

Mapbox GL JS

Current version: v2.8.2 Vie

+ Costorm map stes an open-source JavaScript library

v Fastvector maps

Q, search

GUIDES

for mobile-friendly interactive maps

+ Compatible with other Mapbox tools

m @ Contribute on GitHub

PLUGINS AND On this page
FRAMEWORKS U

STYLE SPECIFICATION \cepts . OpenLayers

APl REFERENCE

Tutorials Docs Download Plugins Blog
EXAMPLES

Docs ¥ Examples & APl Code
TUTORIALS th
TROUBLESHOOTING th

= {/> ArcGIS Developer

AN .S )
A high-performance, feature-packed library for
ArcGIS API for JavaScript Gy / = , VI
all your mapping needs.



ESRI' S vs. Leafle®

= (/> ArcGIS Developer

| an of ource ript library
ArcGIS API for JavaScript j for mobile-friendly interactive maps

en Source
bandable Functionality
mited Documentation (Rely on other users)

* Proprietary oy
 Limited functionality == *C
* Extensive Documentatiol :
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DEVELOPMENT

PROCESS

Finalizing Proposal
Feedback and Data Bug Fixing and
Extraction Custom Popups Finalizing

July August September  October

Data Processing and Web Design
Prepare a Working Web

Map



A Web Page
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