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Representing Geospatial
Information — Two Strategies

e Standard Strategy
— Only location nodes can have coordinate information

— Nodes that are connected to that location via a “node ->
location” link are said to be in that location

e Per Node Strategy
— Any node can have coordinate information or not
it is just another attribute of the node
— Links are just links. They don’t imply any special relationship
beyond what they're already meant to imply

e If your data lacks geospatial attributes, you can specially configure
your data to work with GIS. This is called “The Hard Way”
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Representing Geospatial
Informati% Standard

¢ Nodes of type “Location” are checked for attributes
— “latitude” and “longitude”
— “mgrs” — Military Grid Reference System
“utm” — Universal Transverse Mercator coordinates
— This are all systems for identifying a specific spot on the Earth

¢ All networks to/from a node of type “Location” are
“is-located-at” networks

e This method is handy when you're working with more general
locations that multiple entities can inhabit. It allows for a type of
aggregation before the map is even opened; e.q., if your locations
are cities there can be many people in a city at once.
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Representing Geospatial
Information: Per I Node Approach

e Multiple nodesets are checked for attributes
- “mgrs”
— “latitude” and “longitude”
— “utm

14

e If only “Location” nodes are found, it defaults to the “old” default. If
multiple nodesets are found, it uses the “new"” default.

e This method tends to be preferred when you want each entity to
have its own location. Data acquired directly from a GPS, for
example.
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Meta-Network Manager # -
e Remember — over-time meta network » %~ Roger Federer 2010
— A group of meta networks v Joi- D]
L £2% 20080901
— One for each point in time ooo EAGENT : size 87
. ooo EMAIL : si 142
— Alarm clock symbol for over time data 3% eAgent2engent
o For Location + Time just use both 37 AGENTZEMAL
*3* email2agent
— Keep group of meta networks v 2% 20080902
. . ooo EAGENT : size 104
with time stamps con EMALL : size 367
— Add Locations to each meta network *T° eAgent2eAgent
*$° AGENT2EMAIL
*3° email2agent
v 232 20080903
Click <+> on tree widget to show coo EAGENT : size 64
- q _ ooo EMAIL : size 209
Keyframes in dynamic meta-network *2* cAgent2eAgent
- ; °$® AGENT2EMAI
Each keyframe represents interactions °$° email2agent
uS“ that occurred at some point in time » 232 20080904
» 232 20080905
ne opvright © Kathlee arle A < itute
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Geo-Temporal Network
Visualization
BN

e Reminder — Representing time and location in ORA
— Location via <lat,lon> or relational locations
— Time via timestamp on meta network for each time period
e Example: Indianna Jones — “Raiders of the Lost Ark”
— Hands on walk through of Spatio-Temporal Visualization
— Demonstrate putting vectors on a map strategy
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Start with an Example

18- Dynamic-Meta-Network: Rai

e This dataset is a mapping of the = o ~B
1981 movie “Raiders of the Lost i
Ark” BCRyer

« Itis a dynamic meta-network BT
containing 27 different time
periods

-232 Raiders, part 06-nepal-raven _saloon-3
£33 Raiders, part 07-cairo-sallahs_house
e Each time period contains the
same 19 locations and 9

I

235 Raiders, part 13-tanis-marions_tent
232 Raiders, part 14-tanis-indys_dig

Name  |Raiders of the Lost Ark.

Filename. E:\summer Institute 2015102

L) Generate Reparts...

Keyframes and deltas time s

Statistics:

Keyframe count: 27
Deltacount: 0

222 Raiders, part 15-tanis-marions_tent.
233 Raiders, part 16-tanis-indys_dig
232 Raiders, part 17-tanis-airstrip-1
£32 raiders, part 18-tanis-airstrip-2
233 Raiders, part 19-desert_road

832 Raiders, part 20-cairo-omars_square

832 Raiders, part 08-cairo-streets
-$32 Raiders, part 03-cairo-bar
832 Raiders, part 10-caro-streets
832 Raiders, part 11-cairo-sallahs_house
232 Raiders, part 12-tanis-nazi_dig
characters
e Each differs from another in two
ways
— The links present/not present
— The timestamp
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Click |> on tree widget to show
Keyframes in dynamic meta-network

em Help
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File Edit Preferences Datw)ﬂge{em
R (38[33) =

RNk

ie

Manager #

v Yk~ Raiders of the Lost Ark
v 33 Raiders, part 01-Peru
a0s characters : size 9
aos Location : size 19

he ol characters x Location

Each keyframe represents interactions
that occurred in a time period

[Paf -7 Networkc caracters x Locaton + [ =

Bs  Display Options
And Show matches

~
<

v 232 Raiders, part 02-new_england

mon characters : size 9 IR peru new_en... san_fra... nepal-r...

see Location : size 19 indiana... 1 0 0 o

*$*® characters x Location marion._... 0 0 0 0
v %23 Raiders, part 03-san_francisco

ooo characters : size 9 sallah 0 0 0 0

oos Location : size 19 ]

*$* characters x Location Keyframe dates range from 0
» £33 Raiders, part 04-nepal-raven_saNg
» £33 Raiders, part 05-nepal-raven_salod 5/ 1/1936 - 6/11/1936 o
» 232 Raiders, part 06-nepal-raven_saloor o o o 0
» 332 Raiders, part 07-cairo-sallahs_house eyepalc... 0 0 0 0
» £33 Raiders, part 08-cairo-streets e 0 o 0 o

» £33 Raiders, part 09-cairo-bar

» £33 Raiders, part 10-cairo-streets

» 232 Raiders, part 11-cairo-sallahs_house
» £33 Raiders, part 12-tanis-nazi_dig

» Y3 Raiders, part 13-tanis-marions_tent
» 233 Raiders, part 14-tanis-indys_dig

» 232 Raiders, part 15-tanis-marions_tent
» £33 Raiders, part 16-tanis-indys_dig

» 222 Raiders, part 17-tanis-airstrip-1

» 23T Raiders, part 18-tanis-airstrip-2

» £33 Raiders, part 19-desert_road

» 232 Raiders, part 20-cairo-omars_square

Network by right clicking in the

Network is selected.

Find: ele Rows: 0 / 9 Selected, 9 / 9 Visible

cairo-s... cairo-st...
] o
(] o
0 [}
0 o
0 [}
0 0
] o
0 0
0 [1]

N NOTE — you can create Keyframes in a Meta-

white space in this panel while the desired Meta-

Columns: 0 / 19 Selected, 19 / 19 Visible
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Launching Over Time Viewer

L] [ ] ORA 3.0.9.9.107
File Edit Preferences Data Management Generate Networks Analysis Simulations System Help
Z‘K W gis AA 88 = X Measure Charts...

| # 0 || }i- Dynamic-Meta-Network: Raiders of the £ View Measures Over Jime
. View Networks Over Time...

gﬁ\liew Netwarks Over Time in 3D
et

Meta-Network Manager #

% Sl Raiders of the Lost Ark

Name Raiders of the Lost Ark

Keyframes and deltas time stamped by  Network Block

® GeoSpatial Networks...

Nodeset  characters & nodes dj 5 G
Region Viewer...

Statistics: | 7 View Trails...
Keyframe count: 27 V!ew Trails in GIS...
View Networks »
Delta count: 0
Earliact Aara: 1026-11_01 12:00:00

Select <View Networks Over Time...>
on <Visualizations> menu to get a
feel for flow and complexity over time

View N period by period.
Filename ... 2019 Reminga - Data and Slides/[  Vector Maps Feml
& Network Drill Down...
| Generate Reports... | “d, Visualize 1= Node Cloud...
Color Grid..

ie Mellon
IS Fatica

Over Time Viewer

Click <Show Arrows> icon T o
to see directionality of [ L R |
interactions cairo-bar

cairo-docks
eyepatch_man . desert_road

cario-omars_square
major_toht . cairo-streets

cairo-sallahs_house

Timeslices  Clustering

/ Phase Duration
Display Phase duration: 1.5 sec
/ Node Positioni...

> = Constant

Auto-Layout

bellog
tanis-marions_tent
indiana_jones

- tanis-indys_dig

tanis-nazi_dig
tanis-airstrip
greek_isle-tabernacle
greek_isle-road

. nepal-raven_saloon

marion_ravenwood .

siman_katanga (@)

sallah .
:olongl_dam:h.
monkey . . washington_dc

san_francisco

@ rev-erotand Set parameters of
@b <Network Over Time>

dialogue, then click
Interactions in Time Period 1 <Play> to “watch”.

Autozoom

Play Stop
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. bantu_wind

cairo-bar

cairo-dacks
eyepatch_man desert_road

cario-omars_square
major_toht cairo-streets

cairo-sallahs_house
bellog

tanis-marions_tent
indiana_jones

marion_ravenwood .
simon_katanga .

sallah

tanis-indys_dig

tanis-nazi_dig

tanis-airstrip
greek_isle-tabernacle
greek_isle-road

. nepal-raven_saloon

colonel_dietrich
peru

. washington_dc

san_francisco

) rev-england

berlin

monkey

Over Time Viewer

v

Location ®
v ‘ 25 Load...
v characters x Location

e @ Networks Over Time

Timeslices  Clustering

Phase Duration

Display Phase duration: 1.5 sec
/ Node Positioni...
X © Constant

Auto-Layout

Autozoom

I

Play Stop

<Network Over Time>
dialogue, then click
<Play> to “watch”.

Carnegie Mellon
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Over Time Viewqr

. bantu_wind

cairo-bar
cairo-docks
. eyepatch_man desert_road
cario-omars_square
.majar,wh( cairo-streets

cairo-sallahs_house

bellog
tani:

marions_tent
indiana_jones o )
tanis-indys_dig
marion_ravenwood tanis-nazi_dig

tanis-airstrip

greek_isle-tabernacle
greek_isle-road

.nepal— raven_saloon

.5|mon_kalan

sallah
colonel_dietrich
peru

.monkey was hington_dc

san_francisco

.new_ england

berlin

Interactions in Time Period 11

(23 Load...

v characters x Location

e e Networks Over Time

Timeslices  Clustering
Phase Duration
Display Phase duration: 0.5 sec

Node Positioni...
© Constant
Auto-Layout

Autozoom

Play Stop

Sped up Animatio
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Over Time GIS Viewer
vow ———

File Edit Preferences Data Management Generate Networks Analysis SimulationsSystem Help

RHABIE AR RS =

.E Measure Charts.

Meta-Network Manager #

B.5 SR aiders of the Lost Ark

23 View Networks Over Time...

83 View Networks Over Time in 3D...

View Network Distance over Time...

Filename ... 2019 Reminga - Data and Slides/[  vector Maps xml
& Network Drill Down...

. Visualize f= Node Cloud
Color Grid..

Keyframes and deltas time stamped by ~ Network Block..

® GeoSpatial Networks...

Region Viewer...

Statistics: -7 View Trail

View Trails in GIS...

View Networks >

Name Raiders of the Lost Ark

L& Generate Reports...

Nodeset  characters B nodes di

Keyframe count: 27

Delta count: 0

Earliest date: 1936-11-01 12:00:00
Latestidate TN 93651250412/00:00

uppose you actually wanted to see the characters on a Map?

| # 0 || 18- Dynamic-Meta-Network: Raiders of the L £ view Measures Over Time... !
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Trail Displayed on GIS Viewer

Jride links with value: | Less Than 0.00 ¢
ora-Gis a0 +0
| File Layers Options
) Dynamic Network Layer
|
¥ Location
A + Windiana_jones
¥ ¥ Pocamn, v Mmarion_ravenwood
Ll o || v msaan
woi ! v Wsimon_katanga
o 7 Mbellog
0
Unit gk Ly v Mmajor_toht
“Kingdom. o Ly
N ™) ot h
- (ofpekiod_tofl (31 T}) berlin; G Lavers
e ipi 7 -
D 3 Kasancran B
Franc G 3 ? ) wl
; i o, 5
10 HRE N
Al \\
e 120000 ST 1936; R sning by g P 1
2 () majoe tokit Wed pow 25 20:00:00 E3T 19 tpht Wed Now 25 lmmm[sql
G sl
i ) sipfbn katanga on Noy 23 2 $00X0 BRT-1936: slinon_katanga Tue Nav 24 1
J "l Peboms ) agAL
= L D
ol o e e
|| hC Move Dowr
f1c o ¥4 India ._
K depibics - % ’
J Cermcans 0 } 5
} cnaa . %
=X = i AT e Bk

Hint: Thicken Lines, Add Arrow Heads, show Labels
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Indy’s Trail
7o ~‘=.|

| File Layers Options

Dynamic Network Layer

v Location

+ Mindiana_jones
Bmarion_ravenwood
msallah
Wsimon_katanga
Wbellog
mmajor_toht

GIS Layers

A

4 @ indiana jones Sat umnummnsngw iAo nennte

L mumniJoms Sat ~ammmv”‘- (L) was hin ‘@-ﬂ,ﬂjmu TR e bernade Iﬂd{:kjg:‘.
b ok e e
| : e e Wkt 151GV

on Nov 23230000 EST 1
o EST 1936 indiana_jon|

©DpunSirssihiiy conirbuiun:

St T o 5

Use GIS Layer Manager to turn off all but Indy and Location
Now we see just his trail around the world
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Indy in the Middle East

ra-GIS #
- T \
Roma Maxeponuja
{ o p 3
. 4 Samsun . %
Napoli 5 . n Tstanbul 8 Trabiori :...,u.m.....
f Beaaalovikr) & 5 - -Azarbaycan s
s Bursa s . “Gplitut \ £
~ . Ankara Erzirum %
Balikesir " % v X
=L Tiirkiye i 1
. tzpnir . ; Vay .
[ ABfva Aydin Konya s D\yarbaklf ! ST -
. R %
N Mugla fasralya X $1m\un‘a _ 74 L
ST et N .
2 3 Citn (i) indiana_jones (3); (L) greek_isle- uuema(l,:’greemsle road; | =FM T Sail
{ s C T
e § 535555 w
Kibei v ; < 3
5 ) Lisa ,), =
- Sk 4 slailays:
() indiana_jones Tue Nov zu&og_g;zsrlgss indiana_jones Mqn, ch zx,\ 0 EST 1936; (L) bantu_wi
o
) sl o
i = Sl ok
@) Tocation (4 I} Slzal

%}ndlanaJanes. 7. %
indiana_jones Mon Nov 23 10:00:00 EST 1936; ‘(L) desert_road;” 95/ o
mani;pnv.sLﬁ,\. ue_l.o:anon @y v
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Wh is Mari
ere is Marion?
Ora-GIS # e
\Roma Makepouiaja S L bugemsaenn 1 \
. e i
Shaipiriay s . L
“Napoli N ° / istanbul SAMSIR L Trabori Cunuuinait
P! y ©eooahovikn < (8 gou
) Bursa . 9 Gol oy
¥ . Ankara Erzirum Y02
Balikesir WM o g
EMAGSa. Tirkiye 1
e Izgnir . A . Gy S
| ABiva Aydin Konya % Diyarbakir 0 S
{ 4 5 ity SN &
a p VN T 7 =3
+ - i) indi Mug‘;,s) ‘An]:a\yar w’\’ms‘m)‘;:'l. 7?"“ ‘.'i o s
indiana_jones 3); (m) marion.s d 497 reek_ ] greei sl rond; Suit
Komeoss [ Sasi S
Kibei .
. ) § - o g
iy Sl & slaslas
v (@) indiana_jones Tue Nov 24120990, ESF-1536; indiana_jones M fov 2323:00:00 EST 1936; (m) marion.
! 1 A ) a - . 5
ph. a3 e ) o b - i olet
c ; o . M
( ¢ . 2xv) s N { -
\ ) ) 2% (%.lnaianuapes,(?): ffif marion_ravenwood (B); (L) Location (4); lsal
\ / ¢ ”t;( indiana_jopes Mon Nov 23 10:00:00 EST 1936; (L) desert_road; 3.
\ \ < 0:00 EST 1936 lafion ravenwood Fri Nov 20 |
\ \ - 7 St N
| 3
(
) -
{ »oa )
e e
R . ° N Shen 9y
~\ ol o - |
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Zoom in on Egypt

N

190y

? (;lg;:sj‘lia".‘m"'?n“ {7); (m) marion_ravenwood (8); (L) Le
s S
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Displaying Trails on 3D Globe

® L] Trails - Ora-GIS Visualizer
File Modify Network Analyze Network Tools Map Options  Shapefiles m Help
S o , - v & Show Links - .
| X L Font Size 10 % Minimum ¢Width 2 2 =
= don Q. SRR \) v % Show Labels

e 3 . ~ v & Show Arrows
Hide links with value:  Less Than K o000 Toggle Map Grid

Change Background Color -
*#0

Cluster by Attribute
Cluster by Area of Influence
Toggle Cluster Appearance
+ Use 2D Visualization (JMap)
Use 2D Visualization (Openmap)

333
\ (i) indiana_jones Tue Nov 24 12:00:00 EST 1936; indiana_jones Mon Nov 23 [V R e N L N e LT DO 00 £5T 1936: marion_ravenweod TugNo

RV TR

vl
7o

NASA Whirlwind — used for 3D drawing (CAUTION —
requires high bandwidth to work correctly)
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8 Ora-GIS Visualizer

File Modify Network Analyze Network Tools 3D Options Options  Help

\“_‘) FontSize 10|%| NedeSize| 12 LinkWidth

(L) Istand Sub Base:
Tabemasle:

EUROPE

North Atiantis

South Pacific Ocean (L) Eyebrow of the Jungle:

Movie starts in
Eyebrow of the Jungle... £ il s

South Atlantic Ocean

Altitude 19,070 km Lat 42.7127% Lon -128, 1662° Elev -3,122 meters
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3 Ora-GIS Visualizer

File Modify Network Analyze Network Teols 3D Options Options Help

| L & < @ FontSze| 10/% NodeSize| 11+ Lrkwidth 3/%[|«

(L) Eyebrow of the Jungle:

SOUTH AMERICA

Altitude 8,867 km Lat 15,2333° Lon -70,9075° Eley 4,247 meters

“arnegie Mellon
( oie Mell

3 Ora-GIS Visualizer

File Modify Network Analyze Network Tools 3D Options Options Help

L & < O FontSize | 10|% NodeSize| 1| Link Width -

(L) Shanghai

(LyRaven Saloan;
EUROPE
North Atiantic Ocean ¢ (U lsland Sub Base:
Tabermasle

Raven Saloon & Well of
Souls are in this part of
the world.

Alitude 19,697 km Lat -55.3684° Elev 5,414 meters
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Conclusions

e ORA
— Understands Geo-Temporal Network Data in the form
of sets of Meta Networks in the Form of Key Frames

— ORA can carry out analysis taking into account both
temporal data and location data

¢ Visualization of Geo-Temporal Data is quite difficult
— Animated vectors connecting nodes to locations over time
— Animated vectors drawn on a map
¢ Labels show node name and timeline of events
— Loom plot
e Shows time as vertical axis but locations are categorical columns
HS“ e For more Loom, see talk on Friday
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