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FMV TRAINING EXERCISES

Overview

The main goal of these training exercises is to familiarize users with the Full Motion Video Add-In 1.3.1,
which is supported in Desktop 10.3.x and 10.4.x. This will be accomplished with descriptions of important
FMV capabilities followed by exercises to cement the concepts and standard workflows. “Important
concepts” are those identified by our users who use FMV in their day-to-day operations.

A secondary goal is not to overwhelm you with all the capabilities of FMV, which are considerable. We
have in-house experts, customer service and other resources to handle questions regarding the many
user cases and robust capabilities of FMV that you can refer to. We will focus on the capabilities that
excite our customers and are deemed important by users. These exercises will help you to be familiar
with, conversant about, FMV.

DESCRIPTION OF THE EXERCISES

The theme of these exercises is guided by the tools and capabilities needed to support an important
operational scenario use case - Situation Awareness. The workflow is essentially:

e Find existing data and information

o You need to locate all the videos that cover a specific geography for a specific time period
e Analyze

o Incorporate existing GIS data

o Update the GIS data
e Disseminate

o Save a snapshot and a video clip

o Generate a report

There are 3 exercises which address the three main components of the FMV 1.3.1 Add-In, The Video
Player, The Video Manager and the GP Tools. Exercise 1 will familiarize you with the Video Player,
Exercise 2 addresses analysis, GIS update and video search, and Exercise 3 covers how to multiplex
asynchronous video and metadata into a MISB-compliant video.

Download the data and support material for the exercises at http://esriurl.com/FMVexercises

Videos, data and documentation for this exercise are organized into 4 directories. Please create a root
directory such as C:\Temp and copy this top directory \FMV_Exercises there. The four subdirectories
include:

...\Documentation which includes the FMV 1.3 Add-In User's Manual, exercises and other support
material

...\Videos which contains the video files
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FMV TRAINING EXERCISES

...\Data which includes .MXD’s, shapefiles, and File Geodatabases,(FGDB)and other ancillary data to
support the exercises

...\Multiplexer which includes all the video, csv and documentation files pertaining to the Video Multiplexer
GP tool.

It is assumed that you have downloaded the FMV 1.3.1 Add-In from My Esri at my.esri.com

Have Fun!

Page 2



FMV TRAINING EXERCISES

Overview of the Video Player: Exercise 1

The purpose of this exercise to familiarize you with the basic functionality of the video player. Not all of
the available functionality is addressed in this exercise, and you are encouraged to explore the video
player more thoroughly.

As noted in the previous page, all the data and support material are located in

http://esriurl.com/FMVexercises

The video data used in this exercise is MISB-compliant which enables the video frame footprints to be
displayed on a map in ArcMap. The position and ground track of the sensor platform and look direction
of the sensor is also displayed as the video plays.

OPEN ARCMAP AND THE FMV ADD-IN
1. Open ArcMap 10.x which includes the FMV 1.3.1 Add-In and GP tools
2. Load an image basemap into ArcMap

Q B Add Basemap | x |

File Edit View Bookmarks Insert Selection Geoprocessing Customize W

Da@s % o o || [18489 v EEE 8] o Py
DT + Add Data.. Dra B v

., i sas - o K

T [ L P— : sy &

Choose 3 basemap from ArcGIS Imagery Imagery with Labels Streets Topographic
Online. These basemaps are map
services that require an Internet
cannection for them to draw in

3. Make sure the FMV Toolbar is -

d |Sp|ayed and dOCked Dark Gray Canvas Light Gray Canvas National Geographic Oceans
. —
aREo | H
S

4. Open the Video manager and dock it | ([Caga_] [ ceoncer |
at the bottom of the display

)“l

Terrain with Labels OpenStreetMap USA Topo Maps USGS National Map

PLAY AN ARCHIVED VIDEO
1. Load Cheyenne.ts video by dragging it from the Catalog window into the video manager docked
at the bottom of the ArcMap display window.
a. The video player will open
b. Select a notable reference color for the video display (e.g., yellow or red).
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Catalog

Avadable Colors
: ) I
v @3 | EECEEEEE B
y ' EEEIETEEN
Location: | & Cheyenne.ts EE O EEEEEN
T— s HEE EN m
= E7 Videos Z mm )] |
5 Cheyennets g
% Cheyenne_Handoff.h264 BEN RELE
= : H EipEm =
% CheyenneC.mpeg2 =} H mEN
.| CheyenneVAhospital. mpegd ' an . =
_ [ ) Chey s i EmEE ®
m HEE am
‘,og " < jeion < B EEn O
Video|Manager Video Manager | sEEEE ®
File it View Bookmarks Search Customize e ER View Scolmuis Semch O = N
™ Name Type  Color Metadata M s © fhane Type e
0 Outd -VIC_140826Z 004 Aschive j LS | E\N\\}
2. Click the play button on the video player. The video will begin to play in the video player
3. Right click on the video in the video player which displays a pick list of options. Select Zoom
which displays the ground track of the collection platform, heading and the video frame on the
map.
Q Untitled - ArcMap
File Edit View Bookmarks Insett Selection Geoprocessing Customize Windows Help
DagEas B x “ | & - |[1:30.000 v BEE @D Fe g Cassfication- [ <]
CYCYR[ I ER-HR L LM R TIEG Edtore| » M| Gl : 2]
Table Of Contents 2 x 3 N y )
Eloos @ . [+
: = Basemap : =
3] World Imagery
] 4 Zoom Ctri+Z
& Zoom To Frame Ctrl+ShiftsZ
©  Follow
»* H Key Frames Only
Rs  Remove Marks Ctr+R
i &, Save Marks...
- & Show Graphics
@ Hide Graphics
«  Refresh Graphics CtrlsG
@ ch ! O3 Initial Player Size
00:00:0%:30 / 00:00:01:25 Playback Rate: - B3 Fit Player To Video
C | @ Manage Bookmarks..
[« @ > J[E Meadsa
Sep. 19, 2012, 20:41:34 { [E  Properties... =
S : - >4
jgeien < >

Video Manager
File Edit View Bookmarks Search Customize
D Name Type Color Capture Metadata Source

0 Cheyenne Archive { :[ ﬁ h D:\D: VIFMV1.3. MV_ i heyenne.ts
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4. Select Follow so that the map pans to keep the sensor and video frame footprint visible in the
display

Resize the video player. Pan and zoom in the video player window using your mouse and finger

wheel. The position and relative size of the zoomed view within the video frame is displayed in
the upper left corner of the overview window in the video player.

[ N\ Outd - VIC 140826004 - olEl

® (N8 - R WM RECNE AR 7
00000042 / 00001000 Playback Rate: - Recording Status:
4 <« a | b » » b

Sep. 19, 2012. 20:39:08 ~104.785364, 41,138298

6. Fastforward using the buttons and speed slider, click the play button to go back to 1X speed. Try
rewind, pause and step.

‘d‘ Lt “ ][;7sswsl flgg‘
[_:_, RS

Name:  Outd - VIC 140826Z 004.ts
Type  MPEG-2 Transport Stream

>

Outd - VIC_140826Z_004.1s|
Video Manager s
File Edit View Bookmarks Search Customize
=] Name Type  Color Metadats Mosaic Souros

0 Oud-vic 1408262 004 Achve | |v| [ | [ EWonFMVIDstsISE_Compliant VideosiOutd - VIC_1408262_004 ts G Catalog g seirch
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DISPLAY A VIDEO FRAME IN THE MAP

Click Save the video frame as an image on the video player to display the video imagery data
] E on the map. The layer will be listed in the Table of Contents. You may want to swipe this video
frame layer over the basemap. Do this by going to the main tool bar Customize => Toolbars
=> Effects and dock the tool bar. Make sure the video frame layer is selected in the Effects Layer
dropdown, then grab an edge of the layer with a left mouse click and swipe it over the basemap.

DISPLAY METADATA

While the video is playing, right click on the video in the video player and select Metadata in the dropdown
options. This displays the metadata table which is continuously updated as the video plays.

Q Untitled - ArcMap
File Edit View Bookmars Insert Selection Geoprocessing Customize Windows Help
IB8a o & VR EEESD =y ki - I 3 —
~ BT WA bR o0 EER
P

RRNQUL - L LRSS &) 4 Orawings & ) 4
Jin AF it » v
Outd - VIC 1408267 004 = 5

CSV Recording Stus: ] 1}
CSV Fe:
CAUsers\eTETT N\ Documents\ArCGISOUMVIC_1400267 004csv | o |

| Chechsum 32432

Classifying Courary /ICA

Releasing Instiuctions 1S0-2166 Two Letter

Event Start Time - UTC 111970 120000 AM

| Frame Center Blevation 1855.36120605469

| Frame Center Latitude 41.1383329244043

Frame Center Longitude -104785407932841

Generic Flag Dats 9

Item Designator 1D 00000C0000000000

| Mssion 1D ESRIMatadata_Cotoct

Offset Cormer Lattude Point 1 | 41.132143348459 T ismised

) 3
| Offset Comer Latitude Poirs 2 41.1369504359251 ™ r
N« “ > > [w ]

W Sep 19 2012 203944 ( 104785408, 41.133323 N8 !

Offset Comer Latitude Point 3 41.1427607897567

Offset Comer Latitude Point 4 41.1392240129996

| Offset Comer Longitude Point 1 10478464115529

Offset Comer Longimade Point 2 | -104793419041578

| Offsat Comer Longituce Point 3 | -104785554977123

1 Customize

v
Offsac Comer Longude Point4 | -104779662023432 bo.. - Colox
Plartorm Call Sign ficebirg we R

| Plattorm Designation C20e8

Metadsta Mossic Source
[ 2

)_Compliont ) “VIC_1408267_004 18

MARKING THE VIDEO AND MAP

. Select Mark map and video from the FMV Toolbar in the video player, then digitize points along
i I@_‘y aroad in the video player. These marks will also be displayed on the Map. Mark other features

“ on the video to see the corresponding marks on the map, and vice versa (i.e., mark the map to
see marks in the video). Right click in the video player and select Remove Marks; conversely, select Save
Marks to save the marks as a point featureclass in a geodatabase.

MEASURE

- Click the Measure tool on the video player to make linear measurements on the video.
=] Measurement will be cumulative line segments in meters. Choose metric or imperial

measurement units by clicking the “Customize” tab on the main menu in the Video Manager.
Area and elevation measurements are not supported at this time.
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BOOKMARKS

1. As you play the video, create bookmarks by clicking on the bookmark icon on the video player.
Bookmarks are indicated by tick marks on the time slider of the video player.

Q Out4 - VIC_140826Z_004 - oEl

Zoom Ctrl+Z
Zoom To Frame Ctrl+Shift+Z
Follow

Key Frames Only

Remove Marks Ctrl+R

Save Marks...

& Show Graphics

&  Hide Graphics

Refresh Graphics Ctrl+G

[« <0,

Sep. 19, 2012. 20:43:35 Initial Player Size

&

-

==

2] Fit Player To Video
E] Manage Bookmarks...
] Metadata...

=

Properties...

PROPERTIES

Display the Properties of a video be either right
clicking in the video player, or by selecting and
right clicking on the video file in the video
manager. The Properties dialog opens for the
video selected. You will see a series of tabs for
the topics; these are mostly self-explanatory. The
detailed descriptions of the tabs is addressed in
the FMV Add-In User’s Manual.

SUMMARY OF EXERCISE 1

2. Bookmarks are managed on the Bookmark tab
on the video Properties dialog. Add a description for
your bookmarks. You may also manage bookmarks by
right click in the video player and select “Manage
Bookmarks” which opens the Bookmarks tab in the
properties dialog.

Q Out4 - VIC 1408267 004 -0

Accuracy | Bookmarks | General | Imagery | Metadata | Symbology | Time
Elapsezj Time UNIX Time SEamp Name : Description
00:00:00:43.60 Sep. 19, 2012. 20:39:09.866 FC Downtown Fort Collins
00:00:02:47.96 Sep. 19, 2012. 20:41:13.951 Hospital VA Hospital, Fort Collins
00:00:03:46.50 Sep. 19, 2012. 20:42:12.754 Hospital, IR Start of IR imaging (Hospital)
00:00:04:31.51 Sep. 19, 2012. 20:42:57.723 Hospital IR, end End of IR imaging (Hospital)
00:00:05:05.73 Sep. 19, 2012. 20:43:31.929 Hospital, new  Hospital, New wing

>

gﬂﬂg % @ AND O OR M'lj

[] Display description in the bookmarks menu

Q Out4 - VIC_1408267_004 - o

Accuracy | Bookmarks | General | Imagery | Metadata | Symbology | Time

Video Accuracy
These values are used to increase positional accuracy for this video.

) Do not apply an elevation correction
(@] Apply a constant elevation value (meters): 0

(@) Apply elevation values from the map’s Table Of Contents (DEM or DTED):

In Exercise 1 we reviewed various functionality and tools to operate the Video Player. The Video Manager
was also introduced. You are encouraged to explore the functionality of both the video player and
manager. Please refer to the FMV 1.3.1 Add-In User’'s Manual for more details.
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Video Search and Analysis: Exercise 2

This exercise reviews two powerful and useful capabilities inherent in the FMV Add-In, conducting a video
search based on geolocation and a feature in a feature class shapefile, and updating the feature layer.

MAP UPDATE

A very important capability of the FMV Add-In is the ability to seamlessly map features in either video
image space or map projection space. This enables users to draw and compile feature data right on the
video in the video player and have the features mapped and displayed in real time on the map in the
ArcMap display. Conversely, feature class data can be created or edited in the ArcMap display and be
displayed in real time on the video in the video player.

VIDEO SEARCH

A great and extremely useful capability in the FMV Add-In is to search archived videos for a geography
and feature of interest. You can imagine the daunting task of finding a particular area of interest in an
archive of video files containing many hours of video data and potentially tens, hundreds or even
thousands of videos. The video search capability makes this an easy task and enables the utility of
archived video information to address operation scenarios.

These instructions for Exercise 2 and the FMV 1.3.1 Add-In User's Manual are in the
C:\Temp\FMV__Exercises\Documentation directory, the video data is in

C:\Temp\FMV_Exercises\Videos and other required data is in the
C:\Temp\FMV_Exercises\Data directory.

The video data used in this exercise is MISB-compliant which enables the video frame footprints to be
displayed on a map in ArcMap. The position and look direction and ground track of the sensor is also
displayed as the video plays

OPEN ARCMAP AND THE FMV ADD-IN

1. Open ArcMap 10.3.x or 10.4.x which includes the FMV 1.3.1 Add-In and GP tools

2. Load CheyenneVAhospital. mpeg4 video by dragging it from the Catalog window into the video
manager docked at the bottom of the ArcMap display window.

3. Make sure the FMV Toolbar is displayed and docked

_éaﬁz%ﬂr
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8.

Open the Video manager and dock it at the bottom of the display
Load CheyenneVAhospital. mpeg4 video by dragging it from the Catalog window into the video
manager docked at the bottom of the ArcMap display window.

e The video player will open

e Select a color for the video display information
Load VA Hospital Vic004 WGS84.shp shapefile (C:\Temp\FMV_Exercises\Data). Give each
layer a distinctive color such as yellow and red, and assign a transparency of about 20%
Right click on the video in the video player and choose “Manage Bookmarks”. This opens the
Properties  dialog. Load the CheyenneVAhospital_Bookmark.csv ~ bookmark
(C:\Temp\FMV_Exercises\Data). Note the descriptions and the function buttons. Close the
dialog.
Accuracy | Bookmarks |General [Imagery| Metadata ‘ Symbology | Time|

Elapsea Time ' UNIX Time Sfamp Name Description

| x| @(@)= @ aND O OR ®D

[ Display description in the bookmarks menu

Click the play button on the video player. The video will begin to play in the video player. Fast
forward, step backwards, resize the player.

UPDATE FEATURE DATA ON THE VIDEO AND MAP

1.

Make sure the layer VA Hospital Vic004 WGS84.shp is turned on and selected in the ToC. In
the video player, select the icon, “Start displaying features from the map on the video”

b || G ©) & || ca || & || W || BT
—
The building features in the map will be displayed in the video player.

Note: Sometimes the features class layer in the video player appears to be offset from the
corresponding feature on the map display. This is expected behavior and is due to the high
oblique angle and long distance from the sensor and the ground location. At certain times the
GIS layer features will be well-registered to the ground feature, other times not so well.

Pause the video in the player. Right click on the video in the video manager and choose Manage
Bookmarks. Two bookmarks are displayed.

Double click on the bookmark named Digitize which will jump you to the bookmark location in the
video. Exit the properties dialog.

Go the Editor toolbar and open an editing session by choosing “Start Editing”. In the Create
features pane, select the Building layer, then select “Polygon” as a feature to edit.
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5. Digitize the building visible in the Video Player (and missing from the feature class layer and in
the ArcMap display), then click the play button on the video which will then display the digitized
building in the map.

6. Conversely, digitize a feature in the ArcMap display which will be displayed in the video player
when you play the video

7. Stop Editing in the Editor without saving changes

Table Of Contents 7 x o \ y ~ [Create Features =@
L -\ 1 ) g & %~ B <Search Y
=] Lovers| ’ ; Z = . VA_Hospital Vic004 WGS84 s
= B VA_Hospital_Vic004_WGS84 ) o - Lot X BN [[1VA Hosptal_Vicoos_wessd s
=] - ——y R 5
5 ©@ Basemap s,
% @ World Imagery h 3
Q CheyenneVAhospital =
®
3
3
3
3
-
Gl
o
-3
)
3
g
00:00:00:36 / 00:00:01:05 Playback Rate: - Recording Status:
z ) =~
M [ « a [ T T » T » |
Sep. 19, 2012. 20:43:34 } -104.785797, 41.148220 Rx [ciu]
file Edit View Bookmarks Search Customize 7 Construction Tools
D Name Type  Color Capture Metadata Source @ Polygon
i | i ~ | [ Rectangle
1 CheyenneVAhospital Archive > 1] Ci\temp\FMV._Exercises\Videos\CheyenneVAhospital mpeg4 -
= : Circle
O Ellipse
FIpython| T Video Manager % Freehand !

VIDEO SEARCH

As mentioned in the Introduction to Exercise 2, Video Search is a very important capability of the FMV
Add-In which enables videos to be searched according to geographic location, a particular location and/or
time.

A prerequisite for searching video is that the metadata containing the relevant information for each video
file, and portion of a video stream, be extracted from the MISB-compliant video stream. Often this is done
ahead of time using the Extract Metadata GP tool which creates feature class layers containing video
frame centers, outline and the sensor platform. The search tool combs through this data to extract the
portion of each video file that meets the criteria. Extracting the metadata can also be performed right from
the video search tool which creates a GP model to extract the metadata from one or more video files.
This latter workflow is not addressed in this exercise. Instead, the metadata was already extracted via
the Extract Metadata GP tool and stored in an index which will be used in this exercise.

1. Make sure the layer Make sure the layer VA Hospital Vic004 WGS84.shp is turned on and
selected in the ToC.
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2. Click on the Select Features icon 5 - in the main menu and select a building.

3. Click on the Video Searchicon | (@ | on the FMV toolbar Which opens the Video Search
dialog

The Video Search dialog is comprised of two sections, the search criteria and the files to be searched.

Searches can be by

Search For Videos

1. Use one or more of the following filters to refine the search.

a) Spatial Extent, delimitated by the current map extent or
[ search by spatial extent ) i
o Limitthe search 1o the current map exent by drawing a bounding box on the map
Limit the search by drawing a bounding box on the map
W Upper Left: Upper Right: Q

* LowerLeft

Video Search
Search For Videos
Lower Right:

1. Use one or more of the following filters to refine the search.
Search by selected features

Search by spatial extent

1§ | Number of currently selected features: 1

& Limit the search to the current map extent
[] Search by time range

Start Date: []] Time: 11:3257 H-
End Date: [ | Time: 113257 ~|

Limit the search by drawing 3 bounding box on the map

2. Create and add indexes to find resulting video segments. b) and/or sea rCh by a Sel eCted featu re
(%) Use these tools to create new indexes:
Name ° Type - Path Q v‘*o &arch
Search For Videos
1. Use one or more of the following filters to refine the search.
[ ] Search by spatial extent
Search Results
& Limit the search t0 the current map extent
Limit the search by drawing 3 bounding box on the map
C) and/or tlme range R_] Upper Left Upper Right
Q Video Search - cER Lower Left Lower Right
Search For Videos
1. Use one or more of the following fillers to refine the search. /| Search by selected features
[ Search by spatial extent
® Limit the search to the eurrent map extent = .
Limit the sesrch by drawing & bounding bor on the map ‘0—5 Number of currently selected features: 1
B Upper Left: Upper Right:
“ Lower Left Lawer Right
[] Search by selected features
Iiﬁ Number of currently selected features: 1
[ Search by time range
Start Date Time: 13:5626
End Date: Time: 13:5626
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In this exercise we will search a number of video files determined by a selected feature.

Note that the metadata has been previously extracted by running the Extract Metadata GP tool and saved
to a GDB associated with each video.

4.

In Catalog, expand FMV_TrainingExercises.gdb to see 2 feature datasets: FMV_metadata and
FMV_VideoSearch_Index. Drag FMV_metadata into the display to see the type of metadata
extracted from all the video in the Video directory. It is comprised of all the video footprints and
center of each video frame, as well as the sensor ground track in all the videos in the directory.
This data is what is used in the video search.

Search For Videos
1. Use one or more of the following filters to refine the search.
[ Search by spatial extent
@ Limit the search to the current map extent
Limit the search by drawing a bounding box on the map
F Upper Left: Upper Right:
4 Lower Lete Lower Right:
[V] Search by selected features
[W‘ Number of currently selected features: 1

[] Search by time range
Start Date: [15] Time: 11:32:57
End Date: |- ()] time: 113257 =]~
2. Create and add indexes to find resulting video segments.

@ Use these tools to create new indexes:

Name : Type : Path

BoC

[ Search -‘ Results ustomize
Color  Capture Metadata Source

1 CheyenneVAhospital Archive o [0 [] coemprmy_Exer jtal mpeg4

Note that a building feature is highlighted in the map and the Search by selected feature option is checked.

5.

At the bottom of the dialog is an Add Data icon. This opens a file browser. Browse to
C:\Temp\FMV_Exercises\Data, and choose the FMV _TrainingExercises.gdb and select
FMV_VideoSearchindex layer. This loaded into the video search dialog

Click the Search button. The tool then quickly searches all the FrameOutline layers to identify
which video files contain the location of the selected feature, and its position in the video file. This
shapefile can also be loaded into ArcMap to display all the video frames on the map.

When the search is completed the video search results are presented in a table. The search
results table list three videos containing the feature location, and the segments of each video that
contains the feature. This can be sorted by the length of the video containing the feature location
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Videos Video Search Results

CheyenneC.mpeg? . -

Cheyenne.ts UNIX Time Stamp Segment Length Name
CheyenneVAhospital. mpeg4 Sep. 19, 2012.20:41:09.989  0.00:00:43.114  Cheyenne.ts

Sep. 19, 2012, 20:43:31.729  0.00:00:24.367  CheyenneVAhospital.mpeg4
Sep. 19, 2012. 20:42:58.123  0.00:00:12.597  CheyenneVAhospital.mpeg4

Sep. 19, 2012. 20:29:39.093  0.00:00:05.218  CheyenneC.mpeg2

< >

Total number of segments: 4 E EE @ E‘

[] Display features from the map on the video

8. Double click on the video containing the longest segment. This opens the video player and takes
you to the proper position in the video containing the segment with the feature of interest. Click
Play on the video player and the segment starts to play.

9. Any of the video segments can be exported as a new video clip by clicking on the “Export the
selected segment as a new video clip” icon. =

EXTRA CREDIT

The video search exercise above assumes that the metadata from a series of video has already been
extracted using the Extract Metadata GP tool. If this has not been done you can easily extract metadata

using the Video Search dialog. Q Video Search = o/E3
Search For Videos
1. Inthe 2nd pal"t Of the Video Search d|a|og “2. 1. Use one or more of the following filters to refine the search.
Create and add indexes to find resulting L] Search by spatial extent
video segments” expand the arrow titled o e dony

. Limit the h by drawi bounding bo: the
Use these tools to create new indexes. et 4 i

2. Click on the Save a toolbox icon
and geoprocessing model to L
index multiple videos icon and
save it to the c:\temp\data directory

3. Refresh the c:\temp\data directory

Upper Left: Upper Right:

Lower Left: Lower Right:

[V Search by selectad features

m Number of currently selected features: 1

[ Search by time range

. ) ; . Start Date: | 12| | Time: 14:56: 2 e
4. Right click on the ..\Data directory in G ol J
Catalog, select New and create a File SdOwe [12] Tme: 145919 =1
Geodatabase. Give It a name SUCh as 2. Create and add indexes to find resulting video segments.
VideoMetadata gd b @ Use these tools to create new indexes:
5. In Catalog expand the tOOlbOX you Created ‘j.:t Save a toolbox and geoprocessing model to index multiple videos
. ”
to display the GP Model Extract Metadata Open 2 geoprooesing toofo kidexa sgle video
from Multiple Videos model. Right click and (3] Open sn existing geoprocesing model toindex videos
sgledct Edit. The model opens in another e Type = 2
window
[+ )= 8]
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See the Extract Metadata from Multiple Videos model below. Please don’t be intimidated by this model;
it is simple to set up and use in 2 easy steps!!! See steps below.

Model Edit  Inset View Windows Help

BS @R x oS EENIIEO kI P

Output Feature Classes

Video Search Index {frame outlines)

Output workspace: File Geodatabase or ArcSDE

Directory containing video files (.mpg. is, etc...)
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1. In Catalog, click on the Video directory and drag/drop it into the Location of Videos parameter in

the model. The appropriate model parameters are activated and colored.

Model [de et View Windows Help

8 1 BBX 2~ S UBUNAD NS VP

Catalog 8 x
oo @ Eele lE
Location: (] Data v
= & temp ~
2 3 FMV_Exercises
= 3 Data

@ L3 FMV_TrainingExercises.gdb
& @ FMV_Geoprecessing Models.tbx
}' Extract Metadata from Multiple Videos
‘\ Extract Metadata from Video
| 1] Bookmarks_demo.csv
E] CheyenneVAhospital Bookmark.csv
5 demo.mpegd
(8D vA_Hospital_Vic004_WGS84.shp
® £ Documentation
® [ Multiplexer
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2. Next, in Catalog, click on the file Geodatabase you created and drag/drop it into the Output
Workspace parameter in the model. The appropriate model parameters are activated and colored

Mocel [ Inwerd Vies  Windows

™
@84 Bax - e mmnan ks v )

= Catalog 2 x

‘ -4l @ H-|a el
Locaton: ] Data v
= El temp -

= E3 FMV_Exercises
E E Data
) FMV_TrainingExercises.gdb
= @ FMV_Geoprecessing Models.tbx
/ 9 Extract Metadata from Multiple Videos

“, Extract Metadata from Video
| Bookmarks_demo.csv
| CheyenneVahospitsl_Bookmark.csv
B demo.mpegd
(B vA_Hospital_Vich04_WGSS4.shp
@ EJ Documentstion
® B Multiplexer
® £ Videos

Dhmcicry contsring vedeo lles | mpq. in. sic §
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3. Run the model by clicking the Run arrow on the top right of the menu bar of the model window.

Note: It can take some time to extract the metadata from multiple videos. For the purposes of this training
exercise it only takes about a minute. If you have many long videos you can speed up the extraction by:

4. Double click on the Video
Playback parameter. It opens
the dialog with the default value
of 20. Change this to 60 or 70
and click Apply. This will greatly
increase the extraction rate and
rip through videos much faster.

5. To use the extracted metadata
in your Video Search, click on
the “Add frame outline feature
classes and/or feature datasets”

and add the @ -

| search || Resuls |

“filename_FrameOutline”

feature classes to be searched.
The feature class files will be
added to the search index.

3 Extract Metadata from Multiple Videos o =

Model Edit Ieset View Windews Help

B8 3ABx 0~ HBHHEAN RS ¥ P

™,
- Video Playback Rate ,: F\

Video Search index (frame outlines)

Durectory contsining vides files (mpg. 1s. st )
P

Click on the Search button to search the archive and identify video segments meeting your search

criteria.

GENERATE A REPORT

A very useful tool is the automatic generation of a report containing information about the video frame

with ONE BUTTON CLICK!!

1. On the video player, pause the video and zoom into a portion of the video frame of interest. Click

the “Create a Powerpoint slide from the current video frame icon.
automatically open a Powerpoint application and populates it with relevant

This

2]

information about the video frame. See example below.

The powerpoint report contains 5 slides:

o Atitle slide
e The video frame

e The zoomed view of the video frame displayed in the video player
e The overview containing the video footprints from each of the 2 videos, along with the sensor

position
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5@ . FullMetionvideo.opt - PowerPoint
INSERT ~ DESKSN  TRANSITIONS ~ ANIMATIONS  SUDESHOW  REVIEW  VIEA'  ADC-INS

=] [Etayout - ; i s Directior -] Oa. y  shape ihrind
FiReset U L2 7 grupe outline - | &, Replace =
New BT U S ut A = Arrange Chich
¥ Format Painter  gjige - 5 Section - vert to Smarth ST gy - @ Shapebrtectst | 2 Select~
Cipboard 3 Slides Yot Parsgragh raing Editing

Vidaa Ssrch Ragon

= noEs BcoMMENTS 12

Additionally, the

Source: EAWork\FMV\Data\Videos_Level3\Videos_Level3\Out4 - VIC_140826Z_006.ts metadata

Elapsed Time: 00:00:06:47 / 00:00:10:00 ini
UNIX Time Stamp: Sep. 19, 2012, 21:05:13.247 pertaining to the

Mission ID: ESRI Metadata Collect video frame 1S
Security Classification: UNCLASSIFIED// i i

Classifying Country: //CA included in  the
Releasing Instructions: ISO-3166 Two Letter notes section.
Platform Designation: C2088

Platform Call Sign: Firebird

Platform: Longitude, Latitude: -105.02806, 40.65032
Military Grid Reference System (MGRS): 13TDE9762799941

Frame Center:
Longitude, Latitude: -105.02806, 40.65032
Military Grid Reference System (MGRS): 13TDE9762799941

Frame Corners:
Upper Left - Longitude, Latitude: -104.99018, 40.66042
Military Grid Reference System (MGRS): 13TEF0083001061

Upper Right - Longitude, Latitude: -104.98795, 40.65129
Military Grid Reference System (MGRS): 13TEF0101900048

Lower Right - Longitude, Latitude: -105.00081, 40.65072
Military Grid Reference System (MGRS): 13TDE9993199985

Lower Left - Longitude, Latitude: -105.00245, 40.65743
Military Grid Reference System (MGRS): 13TDF9979300729
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SUMMARY OF EXERCISE 2
Exercise 2 reviewed three great FMV capabilities; capturing information on either the video or map in a
seamless manner, video searching of an archive of videos based on a specific Feature, and automatically

generating a Powerpoint report of a specific video frame.
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Video Multiplexer GP Tool with Three Scenarios: Exercise 3

The FMV requires that videos be MISB-compliant. Sensor systems that produce MISB-compliant video
data are usually very sophisticated and expensive systems. Esri enables users using less expensive
commercial off-the-shelf consumer-oriented video capture systems to combine the video data file with the
metadata file to create a single MISB-compliant video using the Video Multiplexer GP tool.

DESCRIPTION OF THE VIDEO MULTIPLEXER GP TOOL

The Video Multiplexer GP Tool combines the video file with the metadata file as a CSV (Comma Separated
Value); this is often in an Excel spreadsheet. The parameters for the tool include:

% Input Video File

| =

% Input Metadata File

| =

% Output Video File

| | @ Input Video File — The video must be one of the
Metadata Field Mapping File (optional) Supported file typeS.

| |

Time Shift Observations Fie (optional) B Input Metadata File - This is a CSV file containing
| | @ metadata about video frames for individual times.

% Calculate Corner Coordinates

Output Video File - Must be specified with a file
_ _ suffix, which must match one of the supported file

Average elevation {optional) i i . i

[ | types. The new video file will be the same duration as

[ Calculate comer coordinates using sensor information (optional)

# Set Bit Rate the original video, but the size will likely be different
AT S depending on the bit rate settings (see below).
| Use input video bit rate v|

R — Metadata Field Mapping File (optional) - This is a
CSV (comma separated values) file containing 5

columns and 95 rows, based on a template file
included with the original software called

| oK | | Cancel | |Enuironments... | | Show Help == |

Video_Multiplexer_MISB_Field_Mapping_Template.csv.

Time Shift Observations File (Optional) — The time shift observation file is a CSV (comma separated
values) containing two columns, the 1st column is the place in the video to start the time shift and the 2
column is the amount of the time shift.

Note: Sometimes there is a mismatch between the timing of the video and the timing in the metadata.
This leads to an apparent time delay between when a ground feature is surrounded by the image footprint
and when that ground feature is visible in the video image. If this time shift is observable and consistent
the multiplexer can adjust the timing of the metadata to match the video. The time shift observations file
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is a CSV (comma separated values) file containing two columns (elapsed time and time shift) and one or
two data rows. A template file called Video Multiplexer Time_Shift Template.csv is included with
installation software.

Example 1: The video image seems to lag the FMV image footprint by 5 seconds. This can be noticed
near the beginning of the video and also near the end. The observation file would contain one line:

0:00, -5 The entire video is shifted 5 seconds.

Example 2: There is a 5 second lag at 0:18 into the video and a 9 second lag at 2:21 into the video. The
time observation file would contain two lines.

0:18, -5
2:21,-9
In this case the video is shifted differently at the beginning and end.

Calculate Corner Coordinates - Ideally your metadata contains the coordinates of the frame center and
frame corners. If not, these coordinates can be calculated and added to the metadata if certain other
metadata fields are present. If this option is selected you must also provide an average ground elevation
in the next parameter.

Average Elevation — the average ground elevation. This value can be determined by using the Esri
Terrain service from AucGIS Online.

Set Bit Rate - Bit rate is the number of bits that are conveyed or processed per unit of time. A video's
bitrate is related to its quality and file size. In general, a lower bitrate will result in a higher rate of
compression, require more time to multiplex, and output a smaller file with potentially lower quality. A
higher bitrate will typically result in less compression, less processing time, and bigger files with potentially
higher quality. When deciding whether to multiplex a video at a lower or higher bitrate, one may consider
whether they want to stream and share their videos (lower bit rate) or archive their videos at maximum
quality (higher bit rate).

There are four different ways to enter bitrate for multiplexing:

1. Custom bit rate - Manually input a bit rate value into the Use a custom bit rate field.

2. Use input video bit rate - Use the same bit rate as the Input Video File.

3. Use video dimensions - Use the Input Video File's height and width to estimate the new bit rate.
Values calcuated this way will tend towards lower bit rates relative to the original video. This
method may be more appropriate for streaming or sharing a video after multiplexing.

4. Low, medium, and high action level - These values help to automatically calculate an optimized
bit rate based on the Kush Gauge equation. The Kush Gauge equation can be helpful if you plan
to stream or share your video after multiplexing and you don't know your user's exact bandwidth.
Low, medium, and high action levels refer to how much things “move” within a video and help to
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calculate an optimized bit rate. For example, a video of a car race would have a high action level,
a person walking may have a medium level, and a static fagade of a building might be low.

Use a Custom Bit Rate - When Custom bit rate is selected under Bit rate options, a bit rate in megabits
per second (mbps) must be entered. This bit rate must be equal to or greater than 1.5 mbps. A value of -
1 indicates that the custom bit rate will be ignored during processing.

DESCRIPTION OF THE EXERCISE

The power point presentation in the C:\Temp|FMV_Exercises\Multiplexer directory gives an overview of
the Video Multiplexer tool and describes the three scenarios that will be tested. It can provide more insight
into why these steps are taken. The testing will use the following files:

e Input video file (all scenarios)
01425001.mpeg

e Input Metadata CSV file (all scenarios) :
01425001.csv

¢ Metadata Field Mapping file (scenario 2) :
01425001_MISB_Field_mapping.csv

e Time Shift Observations file (scenario 3) :
01425001 _timeShifts.csv

Start the Video Multiplexer GP Tool (in the Full
Motion Video Toolbox) and become familiar with
the parameters. Run the tool three times with
different settings as described below. Use the
Video Player and metadata viewer to examine the
original video and the three output video files to
ensure they have the correct results. The original
video will not have any metadata, and nothing will
show on the ArcMap display while it is running.

e Specify the input video file above for all 3
scenarios

e Specify the metadata CSV file above for all
3 scenarios

% Input Video File

| | e

% Input Metadata File

| | &l

% Output Video File

| =

Metadata Field Mapping File (optional)

| =

Time Shift Observations File (optional)

| =

# Calculate Corner Coordinates

[ Calculate comer coordinates using sensor information (optional)

Average elevation {optional)

% Set Bit Rate

Bit rate options
| Use input video bit rate W |

Use & custom bit rate (megabits per second) {optional)

_1|

| OK | | Cancel | |Envircnments... | | Show Help == |

e Specify a different output file for each scenario
o First scenario “01425001a.ts”, second scenario “01425001b.ts”, third “01425001c.ts”

SCENARIO 1

Run the Video Multiplexing without calculating the corners of the video frame.

1. Open ArcMap and load the video 01425001.mpeg into the video manager
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2. Copy the video. Right click on the video in the video manager and select Metadata. Nothing will
display since the video does not contain any metadata.

3. Run the Video Multiplexer GP tool after specifying the output file 01425001a.ts. It will take about
12 minutes to multiplex the video.

4. Load the output file into the video manager when it has completed.

Play the video

6. Right click on the video in the Video Manager and select Metadata. The new video will have
some metadata (like the sensor location) but not the frame corner coordinates. The aircraft track
will display but not the image frame. If so the GP Tool has run correctly.

o

scenariol

GeleE]=]e]#]2
00:00:01:02 / 00:00:02:27 Playback Rate: - Recording Status:
)
(I _ [ » I,
Jun. 04, 2015. 14:57:19

SCENARIO 2
Run the Video Multiplexing tool and calculate the corners of each video frame.

Specify the MISB field mapping file above.

Select the “Calculate corner coordinates” box and set the average elevation to 18.

Run the tool after specifying the output 01425001b.ts. Again this will take about 12 minutes.
Load the updated video and view the metadata by right clicking the video in the player, select
Metadata. This video will have some additional metadata (frame corners and center). The aircraft
track will be displayed as well as the image footprint.

S
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©. Video_Multiphexer_demo.isoud - ArcMap —

jlleose = 4
IE = - =Ex g BREE, Cassfcaton- [ 0
=)L | _] Recording Status:
_‘ CSV File: -
? [ sersosssaPorumentsArcGISo1425 B.csv _l 2
- - J
2 [checksum 24522 =)
g Frame Center Elevation 17.9476623535156
2| [Frame Center Latitude 27.4052753659921
Frame Center Longitude -82.1385331741248
Offset Comer Latitude Pount 1 27.4037601219966 i
Offset Comer Latitude Point 2 27.4063488545629
Offset Comer Latitude Point 3 27.4050940768903
Offset Comer Latitude Point 4 27.4045085884415
Offset Comer Longitude Point 1 -82.1399339737097
Offset Comer Longitude Pont 2 -82.1394235516388
Offset Cormer Longitude Point 3 -82.1378693965437
Offset Comer Longitude Pont 4 -82.137894574314
Platform Heading Angle 277.062957763672
Platform Pitch Angle 2.36213254928589
 [Prtform Rol Angle 8.97549343109131 .
| [Sensor Horizontal Field of View 52.301212310791
B [ sensor Latitude 27.4055430001605
Sensor Longitude -82.1371468911586
Sensor Relative Azimuth Angle 340.97536198934
Sensor Relative Elevation Angle -52.0048609579796
Sensor Relative Roll Angle 0
Sensor True Alttude 171.293197631836 = ey | e =
Sensor Vertical Field of View 31.0011444091797 00:00:00:32 / 00:00:02:27 W%P]JJ;,&EIQ%LEI
UNIX Time Stamp 6/4/2015 2:56:49 PM - v 0
SCENARIO 3

Run the Video Multiplexing tool and adjust for a time shift between the video and the metadata.

1. Select the “Calculate corner coordinates” box and set the average elevation to 18.

2. Specify the Time Shift Observations file above.
3. Run the tool after specifying the output 01425001c.ts and load the result.

The video will be similar to the previous results, but the timing will be different. Pause at about 0:13 into
the video. If the video frame shows a road in the video player corresponding to the road in the map the
multiplexer has worked correctly.

See comparison of the three scenarios below showing the offsets due to differences in the synchronization
of the metadata and video data.
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©. Video_Multiplexer_demo.mxd - AroMap
Fle Edt Vew Bookmarks Insert Selecton Geoprocessing Customie Windows Help

DBES/ kB8 x| 20 b [5m S BEEE0 G
B0 RO/ BZRSS TR

_e450

sollls] Cees,

| $3u0iw03 30 olaey i1

01425 8

01425 C =

00:00:02:23 / 00:

»

14

1D Name Type  Color  Metadata Mosaic Source

2 ose acwe [ | | D\TestPackagel01425_B ts

3 0M425C  Archive | | D (TestPackagel01425_C ts
=

1 014250  Archive

=T

I D\TestPackage'01425_D ts

BONUS EXERCISE

This exercise demonstrates that MISB-
Compliant videos can be easily created using
commercial off-the-shelf equipment. Esri has
existing users that create MISB-compliant
videos using a system comprised of a
quadcopter drone, video camera, GPS and IMU
for less than $2,500.

This case used a GoPro video camera (Black
model), a GPS coordinate and compass
direction to create the csv file used to multiplex
with the video.

Unzip the files from Video Multiplexer Demo
Flagstaff Boulder.zip.

Use GOPRO2053.MP4 as the input video file,
with GOPRO 2053 Boulder.csv as the input

Unknown : 6/4/2

& O | O] @)

00:00:02:23 / 00:00:02:27 Playtiack Rate: -

Input Video File

C:\temp\FMY_ExercisesMultiplexer\ideo Multiplexer Dema Flagstaff Boulder\GC E-
Input Metadata File

C:\temp\FMV_ExerdsesMultiplexer Wideo Multiplexer Demo Flagstaff Boulder\GC E-
Qutput Video File

C:\temp\FMY_ExercisesMultiplexer \ideo Multiplexer Dema Flagstaff Boulder\GC E-
Metadata Field Mapping File {optional)

Time Shift Observations File (optional)
# Calculate Corner Coordinates
Calculate comer coordinates using sensor information {optional)
Average elevation {optional)
fa00 |
# Set Bit Rate
Bit rate options
Use input video bit rate W
Use a custom bit rate {megabits per second) (optional)
-1
Cancel Environments. .. Show Help ==
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metadata csv file. Specify GOPRO_out.ts as the output video file and an average elevation of 1800
meters.

If you zoom to the resulting image frame it should be located in Colorado.

Note: Excel insists on representing large numbers using scientific notation. You may have to open the
csv file and specify the format of the Time Stamp column to be Integer with no decimal places. Then
resave

00:00:00:17 / 00:00:00:31 Playback Rate: - Recording Status:

[ 1« A« a» v ]w Ol
jSep. 15, 2015. 23:33:37 &2 -105.292000, 40.006176
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SUMMARY

These exercises cover the range of FMV capability that is commonly utilized by users in their day-to-day
operations. The topics covered include the operation of the video player, the Video Manager, display and
editing of a feature class on both the map and video, video searching, generating a report for a video
frame of interest and the video multiplexer tool. These exercises provide a solid foundation for generating
relevant FMV product demos to excite and motivate customers to utilize and leverage the FMV tools to
accomplish their day-to-day work better, faster and more efficiently.

For more information about the FMV Add-In capabilities please refer to the FMV User’s Manual included
in this download under ...\Documents, as well as the FMV landing page website www.esri.com/FMV and
GeoNet https://geonet.esri.com/search.jspa?q=fmv

@ esri
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