Phase Map

Phase Map - analysis tool, present areas vibrating in phase and out of phase.
Especially useful to analyze looseness, deflection and

L O IO oG R 12

To enable, click Motion Map button.
Settings include:

e Display Frequency Specific Motion Contours
e Autoscale

e Color scale

e Transparency scale

RDI e Single Color/Multi color verifiedindustrial [T 11\ e
maintenance solutions B
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Phase Map

Mode: |Average

Frequency of Interest (Hz): | 14J Amplitude Threshaold

{)

Phase Angles of
Interest

Feyw

L.

Transparency

O

Frequency (Hz)

. Orientation of

Interest
ENI v1

Peaks in spectrum generated based on combination of two factors:

o Total number of pixels in image that are moving at any given frequency
e Amount of amplitude at any given frequency

RDI

TECHNOLOGIES
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Phase Map n

Mode: [Av-érage” T Frequency of Interest {Hz): | ' lﬂ Lmplitude Threshold
W Phase Angles of
] | Interest

Transparency
0
\'Kk\ L,
¥ i

- - : ;
2 Qrientation of
0 20 2

Frequency (Hz)

a4

[

Phase analysis of captured object :

e Select frequency of the interest
e Control circle to expose direction of the vibration

RD' verified industrial

TECHNOLOGIES
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Exercise 13 — Trim/Rotate/Crop a Recording

Motion Amplification allows user to trim, rotate and crop a recording.

Especially helpful when users need to acquire a very long recording in order to
capture a transient event and when some components is important to expose it
on the picture

Undesired portions of recording can be deleted, which could make file size
considerably smaller and easier to work with. Similar action can be done to
delete some portion of the picture.

verified industrial |/
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Exercise 13 — Trim/Rotate/Crop a Recording

S0

f

E o n - h = A v

Cut _op Pasie Remove Rename New Motion Maove Copy File Spp Amplif .
Recording  Amplification Files Recordin J

Clipboard QOrganize New Open Filters 1

‘ hﬂRDI:I'echnologle: Sl Tt O 1 D:scrlpimh ., ,7 _7 :
| =7 Classroom |
; + %" Rotor Kit 1 : 2020-03-16_01, }
! (] exercise 1 | & 2020-03-20.01.rd i
(] exercise 2 | [=] 2020-03-16.mp4 Amplification Facior: 38 - Speed(fps)... 4

» B Unassigned (8  2020-03-16.1 .mpd Amplification Factor: 38 - Speed(fps).. |

[2 2020-03-15_2.mp4 Amplification Factor: 38 - Speed(fps)...|

e e el T SR S SPIP S Y PP ot b ot o m S B ) S

Step 1 - In Motion Explorer, highlight .rdi file and launch Motion Amplification.

--------------

H R L OIS 0D & (X %-

RDI Step 2 — Click 7rim Recording button.

verified industrial IIVIS
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Exercise 13 — Trim/Rotate/Crop a Recording

235 : i%\

Original Recording Original Recording
Start End

Step 3 - Slide red triangles on playback bar by clicking and dragging
to desired locations.

- Position red triangle on left to desired start location.
. Position red triangle on right to desired end location.

verified industrial
maintenance solutions
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Exercise 13 — Trim/Rotate/Crop a Recording

o L L

Trimmed Recording Trimmed Recording
Start End

Trim
Recording

Step 4 - With Trimmed Start and End markers in place, click 7rim Recording button.

RDI verified industrial \J;]IM 5

maintenance solutions | |
TECHNOLOGIES



Exercise 13 — Trim/Rotate/Crop a Recording

Trim Recording window opens.

Name for timmed recording: 2019-06-21_trim

e e et ven compléts File name includes original file name
followed by “trim”.

[] Delete old recording when complete
|| cancel | Original recording retained unless

user checks

| “ Delete old recording when
Step 5 — Click OK. complete” box.

RDI verified industrial v/ IMS

maintenance solutions |\ '/
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Exercise 13 — Trim/Rotate/Crop a Recording

Rotate Recording
Name for rotated recording 12313-&4'.-’_01_@!&5 - }

Image Rotation: I lone

v

None
B4 Open new recording when comg 90 Degrees CW
180 Degrees

[] Delete old rec ording when

Select an option of rotation

9;[ Degrees CCW L2

RDI

TECHNOLOGIES

Rotate Recording window opens.

File name includes original file name
followed by “rotate”.

Original recording retained unless
user checks

“Delete old recording when
complete” box.

verified industrial | JIMS
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Exercise 13 — Trim/Rotate/Crop a Recording

Crop Recording window opens.

Crop Recording to Current View

File name includes original file name

Name for cropped recording 20180417 01 crop ] fO"OW@d by “Cl"Op".
Open new recording when complete
- it ok recocii i Sdppli Original recording retained unless
o Cancel user checks
“ Delete old recording when
complete” box.

First zoom and set correct
portion of the sreen to
actvate this option

verified industrial | "/ /
RD' maintenance solutions \YJAIM‘S
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Exercise 14 — Threshold Mapping

Step 1 - In Motion Explorer, highlight original .rdi file and launch Motion Ampilification.

Step 2 — Click Adjust Threshold Mapping button.

DO EP2¥ 48R WL Ol OB X

Adjust Threshold Mapping

RDI verified industrial \WIM‘S
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maintenance solutions |/

Exercise 14 — Threshold Mapping werifed v LJIMS

Drag upper and lower threshold values Lo adjust the partion of the available dynamic range that is mapped for display.

Threshold Editor opens.

L Sliders at bottom can be moved so
Slider Slider

\_ | unused/little used portions of light
I g | intensities are ignored.

s | T [ ok ][ concel |

Can greatly increase contrast, enhancing ability to see detail in shaded areas.

RDI Slider at right side allows user to adjust brightness of recording.

TECHNOLOGIES



Exercise 14 — Threshold Mapping

Drag upper and lower threshold values to adjust the portion of the available dynamic range that is mapped for display.

Step 3 — Position sliders in histogram to
just below and above portions of graph
with highest intensities.

Slider

/ | Step 4 — Click OK and view image.

oK Cancel

Reset: Automatically resets sliders to original positions.
Auto: Sets sliders to automatically calculated “optimal” positions.

verified industrial /IMS
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Exercise 14 — Threshold Mapping

Adjustments to Threshold Mapping are retained to original Jrdi file.

If video is exported while adjustment is in effect, adjustment will be visible in
exported mp4 file.

TETEST T T

Recorting Options Note: T7hreshold Mapping not available if recording

acquired with Dynamic Range set to:

Dynamic Rangs; Lower Serskivicy ¢ Higher Femeras ]

“Lower Sensitivity / Higher Framerate”.
lis MX Birning: [hgzbied

_ verified industrial /
maintenance solutions |/
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Exercise 15 — Applying an Amplification Region

* Amplification Editor allows users to apply MA to selected portions of image, while
excluding amplification of other portions.

* Useful if amplified movement of area/component detracts from usability of
recording.

* Examples - handrails, piping, electrical conduit, clouds...

* Or, users may amplify only one component in image, focusing more attention on
that component.

verified industrial , f‘?
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Exercise 15 — Applying an Amplification Region

Step 1 — Click Amplification Region button.

R, Olldl FOD e G X %

Amplification Region

_ verified industrial 7
maintenance solutions |/
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Exercise 15 — Applying an Amplification Region

Amplification Region Editor

Default Amplfication Behavior:

Select Shape to Not Amplify IC) |

Delete Selected Delete Al | Enished

RDI

TECHNOLOGIES

Step 2 — Click “Default Amplification
Behavior” box, select Amplify All.

Shades entire image green, letting user
know everything in image is amplified.

Step 3 — Select polygon shape for,
"Select Shape to Not Amplify”.

verified industrial = IMS
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Exercise 15 — Applying an Amplification Region

Step 4 — Left click and move curser to draw
first line of shape.

Left click again to end line and begin new one.

Continue process until you have desired shape.

Double left click will end drawing process.

verified industrial | /]
I maintenance solutions IMS
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Exercise 15 — Applying an Amplification Region

Shape may be repositioned by dragging/dropping.

Shape may be adjusted by left clicking on small
circles at corners and dragging.

verified industrial J
RDI maintenance solutions | \_j'IMS
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Exercise 15 — Applying an Amplification Region

Step 5 — Click Finished in “Amplification Region Editor” and play
amplified recording.

Step 6 — In “Export Description” field type: Amplification Region
Edited and export video.

Step 7 — In Motion Amplification, open Amplification Region Editor
and dlick “Delete All” to remove excluded region, click “Finished".

verified industrial \/_)|M5
maintenance solutions '/ l
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Applying a Grid

A grid can be superimposed over Image to provide non-moving reference.

Enabled by clicking Show/Hide Grid button.

Color and size can be adjusted in Application Settings.

FD ..............

(L Oligl FIOD@ | 1X|2.-

RDI Show/Hide Grid verified industrial "IMS
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Image Annotation raniefed nev LVIMS

Text

Line

Rectangle
Ellipse
Polyline

oN0o0ONH

Polygon

Image

Date Time
Pllit

(CE

Annotations can be added by using Annotation Editor.

Opened by clicking Annotations button.

Type determined by selection in pop-up window.

RDI

TECHNOLOGIES

--------------
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Annotations




Image Annotation - Text

If Text selected, an “Annotation Properties” field appears.

Annotation Properties

Text: |New Text

Calor:

Font: Arial Regular 30

RDI

TECHNOLOGIES

Desired text can be entered

Color and font can be chosen

verified industrial
maintenance solutions
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Image Annotation — Line or Shape

8 /ine or shape, click and hold left mouse
| button and draw on image.

B Release left mouse button after completion.

verified industrial | // |Ms
maintenance solutions |\ /
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Image Annotation — Line or Shape

Annotation Properties field appears.

* Color and width can be chosen.

* Arrows can be added to lines.

» Fill and transparency options for shapes.

Line
Polyllne ol Annotation Properties B
Annotation Properties n I ;
Color:
Color: - —_—— 5 -

Width: 5 %

[] Show Amow Start
RDI Show Amow End

TECHNOLOGIES

verified industrial | "/ /
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Shape

Annotation Properties
Line
Width:
C 1 Fill

Transparency:

2 o |
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Image Annotation — Image or Plot

Image or plot, click and hold left mouse
button and draw a box at desired location.

Release mouse button when finished.

verified industrial |/
maintenance solutions |\ /|
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' e svsons (/A
Image Annotation — Image or Plot ™ AUIMS

Annotation Properties field appears.

* ROI, Plot type and orientation can be selected for plot.

* Browse function and Fixed Aspect Ratio for image

Plot Image
Annotation Properties n PAesrnbation Pruperties n
= T Image:
Plot Waveform -~
Orientation X w Fix Aspect Ratio

Connect to ROI
RDI Track Playback

TECHNOLOGIES



Image Annotation Adjustments

Annotations may be moved by clicking and dragging.

Can be resized by left clicking on annotation and dragging white “handles”.

Properties can be edited by left clicking on or inside annotation.

Can be deleted by right clicking and selecting delete annotation. Deleting can
also be done within annotation editor.

verified industrial
maintenance solutions
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Exercise 16 — Annotation

Step 1 — Place red arrow in recorded image of class rotor kit and make it point at base of machine.

Step 2 — Create text annotation with the words, “Unsecured Base”, and position text annotation in
line with arrow.

Step 3 — Overlay image with a yellow grid with a grid size of 200 pixels.
Step 4 — Amplify recording to 50x, export video, and play exported video.

Step 5 — Close mp4 player, close Motion Amplification, and rename stored video file in Motion
Explorer, “"Annotated with grid.mp4”.

verified industrial | IMS
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verified industrial

xercise 12 — Annotation

Annctated with gridmp4

Location:

Create Date:

Sized

L)

%)

TECHNCLOGIES
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Standard XY Vibration Measurement

Vibration measurements can be made from recordings in Motion Amplification.
Region of Interest (ROI) must be drawn on image.
To draw click and hold Left mouse button and drag mouse over region to be measured.

Software makes displacement measurement from this ROL.

RDI Number of ROI’s that ma y be drawn on image is unlimited,

TECHNOLOGIES



Standard XY Vibration Measurement

Important to understand basics of drawing an ROI to return accurate vibration data.

The following rules should be adhered to whenever an ROL is created.

IMS

verified industrial
maintenance solutions |\ _/
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ROI Rule # 1 — Keep it small v

» Small ROI's are more accurate than larger ROI's.

* Larger ROI's increase chance that unintended or undesired portion of image
will be used for measurement.

TECHNOLOGIES



verified industrial Vf?lMS
maintenance solutions | \_/

ROI Rule #2 — Capture Contrast

. Important that contrast be present within ROI.
. Iris M accessory kit includes contrast stickers and magnets.

RDI

TECHNOLOGIES



ROI Rule #3 — Do Not Include Multiple Components

* When more than one component is included in an ROI, no way to determine
which component is being measured.

* Often, an edge of a component is used for an ROI because there is contrast at the
edge. Only acceptable if background behind selected edge has no contrast.

RDI —
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ROI Rule #4 — Do Not Capture Rotating Components

In Standard XY Mode, software is not capable of measuring displacement of rotating components.

Vibration data generated from an ROI that captures any part of a rotating element is
invalid and should be ignored.

i LI

TECHNOLOGIES



Horizontal /Vertical Shaft Measurement

Displacement measurements of rotating components can be made.

Horizontal Shaft or Vertical Shaft option must be selected by clicking ROI
Calculation Mode button.

#HIR LI JoODe & IX %

|

RDI verified industrial | IMS
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Horizontal/Vertical Shaft Measurement

Horizontal Shaft — Measures vertical displacement of horizontal component or shaft.

Vertical Shaft - Measures horizontal displacement of vertical component or shaft.

3 (R |, Oligl-lOD @ [5G X | %

-----

e i

,,,,,

.....

.....
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Horizontal /Vertical Shaft Measurement

Draw ROI around edge of shaft or
component to be measured.

Performing Calculations

Perfarming calculations.,.

Distance = 5.20 ft (Default)

RDI

TECHNOLOGIES



Horizontal/Vertical Shaft Measurement

® Waveform Plots - m} %
. ———=" | Waveform/spectrum generated for one axis only.
| 4,168
pectrum Start:
0.000 sec ) :
llsoecum ena: | If vertical shaft selected, only X-axis plots are
i 2989sec | generated.

Recommended that waveform Max Pk-Pk value be used for this measurement.

verified industrial JIMS
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Vibration Measurement - Waveforms

When an ROI is drawn software automatically generates X and Y waveform.

e .~ | Waveforms graph amplitude vs. time.

Max Pk-Pk:
2405

Spectrum Start:
0.000 sec

Spectrum End:
2,989 sec

* Amplitude in displacement (Mils or Microns).

Max Pk-Pk;

6.643
Spectrum Start: | - .

-+ Time in seconds
| Spectrum End: .
2,989 sec

RDI Length of waveform is time length of recording.

TECHNOLOGIES



Vibration Measurement - Spectra

Software automatically generates vibration spectra.

Spectrum plots amplitude vs. frequency.

\ 2 J - Amplitude in displacement (Mils or Microns).

| \ J\ - Frequency in Hz, or CPM.

Fmax (Maximum frequency) of spectrum is exactly half the framerate used in acquisition.

verified industrial | /]
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Vibration Measurement — Orbit

An X-Y orbit is also available.
Not automatically generated when an ROI is drawn.

To generate an orbit, click Orbit button after drawing an ROI.

#HIR Q) ODe /X |-

|

verified industrial |~/
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Vibration Measurement - Orbit

) Orbit Plots
KusY

i Orbit is amplitude plot of:
" ww waveform vs. “Y” waveform.

(mils)

In most applications a filtered orbit is preferred.

X - Displacement {mils)

verified industrial /]
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Exercise 17 — Vibration Plotting

X

-

@ Spectrum Plots

0 7
g 10

RDI

TECHNOLOGIES

I
40

Freq/Amp
4337/2.5)

Step 1 — Draw ROI on image in Motion Amplification. Results in a waveform and
spectrum window to appear.

Step 2 - Left click inside X-axis
spectrum to activate cursor.

Use arrow keys on keyboard to position
cursor at center of dominant peak.

Frequency and amplitude of cursor’s
position are listed in lower right corner
of plot.

verified industrial | IMS
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Exercise 17 — Vibration Plotting

Clear Owerlay

Step 3 — Right click inside spectrum and |
select “Setup Options” in drop-down menu. I p Gptians |

 verified industrial | //
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Exercise 17 — Vibration Plotting

RDI

TECHNOLOGIES

Genersl Plot Opiions

Waveform Ampltude Units:
Spectrum Amplitude Units: Velocity ~

[] Autoscale Across Plots of Same Type

Waveform Plot Uptions

[[] Show time in revolutions when possible

Specirum Plot Options

[] Show frequency in orders when possible
[ 1 Show log of ampltude

] Automatically Locate Spectrum Peaks

Harmonic Cursor for Spectrum Plots
Number of hamonics to display: 6 |2

Orbii Flot Options

(] Limit display to spectrum span
(] Number of displayed revolutions: i

Amplitude Unit Modss

Displacement: Pk-Pk ~

Velocity: Pk ~

Step 4 - Under “General Plot Options”,
select Velocity for Spectrum Amplitude Units.

Step 5 — Under “Spectrum Plot Options”,
Check Automatically Locate Spectrum
Peaks box.

Step 6 — Click OK.

verified industrial MHIM‘S
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Exercise 17 — Vibration Plotting

® speceum icts - o x| Now center of dominant peak is listed as a
X A slightly different frequency than before
v Automatic Locate feature was enabled.

Peak Locate feature can also be applied
manually by right-clicking in plot and selecting
“Locate Peak” from drop-down menu.

Pk Vel
[=
o

T T I i L] i
0 10 20 30 40 30 €0

Frequency (Hz)

Also amplitude values are now Pk Vel (In/sec) instead of Pk-Pk Disp (mils).

verified industrial [ //
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Exercise 17 — Vibration Plotting

Step 7 — Click Application Settings button at upper right corner of Motion

Amplification screen.
s
w(o)e

Uit Step 8 — Select CPM for
Frequency Units, click “OK.

Unt System; moerial "
Frequeney Urits: o

RDI verified industrial Nr/IIMS
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Exercise 17 — Vibration Plotting

Step 9 — Close Spectrum Plots window and then reopen by clicking Spectrum button.

DOO P4 ¥ 41ROl FarODe (& X%

@ Spactrum Plots = O X
X A
p Frequency values are now
CPM instead of Hz.
500 1000 1500 2000 2500 3000 3500
Frequency (CPM! Freq / Amp

2606,17 / 0,36
mmquwwwW%mevuww . R . g
verified industrial |
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Exercise 17 — Vibration Plotting

Step 10 — Right click in spectrum and select Save Image > Current Plot>
Include Asset Image.

Set Waveform Phase Reference

Copy
Save Image ) L CurrentPlet  » Viretion Piot Only
Reset Scale Al Plots » - Inchude Asset Image

Clear Overlay

Clear Cursors

Setup Options

. « . »
verified industrial = "/ / IM s
maintenance solutions |/
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Exercise 17 — Vibration Plotting

Sgrecymiiss hor senred S Step 11 — Name saved file with current date
2019-06-21 -Rator Kit Right Side followed by "Rotor Kit Right Side” , click
e ——— : \\O K".
OK || Cancel |

verified industrial [/}
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Exercise 17 — Vibration Plotting

Step 12 — Open Motion
Explorer window.

Spectrum stored, along with still
image of video, as a .png file.

verified industrial |/
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Applying Multiple Distance Measurements

Vibration amplitude accuracy depends greatly on distance measurement accuracy.

If measurement is off by 10%, amplitude accuracy will also be off by 10%.

In many instances, especially when capturing recordings of large structures and
machines, distances will vary significantly across different parts of image.

Users can load different distance measurements for different locations in image.

RDI verified industrial vr’} lMS
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Exercise 18 — Multiple Distance Locations

Step 1 — In Motion Explorer, highlight .rdi file of rotor kit and launch Motion
Amplification.

Step 2 — Click Locations button in Motion Amplification toolbar.

POL €D ¥ (AR L O+ 0D ByIX %

L Locations

RDI verified industrial [/ IM s

maintenance solutions |\ /
TECHNOLOGIES



Exercise 18 — Multiple Distance Locations

u

Cefine Lecabions . .
- _ e Step 3 — In Define Locations
| atl, o window, click Add button.
Cefadk £.20 ®
— ! |
e |  Firised

verified industrial [/}
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Exercise 18 — Multiple Distance Locations

YT

Step 4 — Left click anywhere in image.
A red thumbtack will appear.

RDI verified industrial 'IMS
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Exercise 18 — Multiple Distance Locations

Define Locations =~

Leeation Mame Listarce fi)  Celor  Actes

Defauk 620 O]

Ntor Ouibord Bearng 3 il 0 X
Ml

_ Oendl | P

RDI

TECHNOLOGIES

Step 5 — Measure distance to another

location on rotor kit and enter that

distance into second distance field in

Define Locations window.

Also, enter location name.

verified industrial |/ /
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Exercise 18 — Multiple Distance Locations

T e D Step 6 — Drag red thumbtack to
Locston Hane Dace ) G ctve measured position and drop it there.
| Defaut 620 @)
> MaoOsboaibearg | 2 | ] © X

Step 7 — Click “Active” bubble to make
new location active and click “Finished”.

RDI verified industrial IMS
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Exercise 18 — Multiple Distance Locations

Performing Calculations

Parforming

calculations...

Distance = 6,32 ft (Motor Qutboard Bearing)

Cancel

Distance

[] Hidden

ROI Properties

ctor Outboard Beanng)

5201 (Defaut]

5.321t (Matcr Curhoard Beal

RDI

TECHNOLOGIES

Step 8 — Draw an ROI on image at
newly measured location.

New distance is now being used to calculate
vibration displacement values.

Note: To apply a different location measurement to ROI, left-click
on ROL

A drop-down menu will appear, user can choose one of the listed
locations for that ROIL.

verified industrial [ IMS
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Frequency Based Filtering

Frequency Based Filtering is useful in several ways.

* Analyze movements caused by different forcing functions separately.

By passing only frequencies at which motion is occurring, most of the noise
that causes the amplified recording to appear grainy can be removed,

RDI verified industrial |/ IMS
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requency Based Filtering — No Filter
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Frequency Based Filtering — 2 Hz Band Pass
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Frequency Based Filtering — 25 Hz Band Pass
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Frequency Based Filtering — 4 Hz Band Pass
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Exercise 19 — Frequency Based Filtering

Step 1 — In Motion Explorer, launch Motion Amplification for the .rdi file from
the previous exercise.

Step 2 — In Motion Amplification, click Filter Recording
button.

verified industrial |/ IMS
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Exercise 15 — Frequency Based Filtering

Step 3 — When Filter Specification window opens, draw an ROI on rotor kit in
image. A spectrum now appears in bottom of window.

@ Filter Specification

Filtering Options

Step 4 — Click "Add Filter”button on left Fiteing Mode: [ Manual Fiker Defintion v
side of window under “Filters to Apply”. Output Flename: [2020-04-21 fitered

Filter only amplified regions

Filter anly amplified span
Filiers ic Apply

Type Low Cutoff(CPM) High Cutoff(CPM)

RDI
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Exercise 15 — Frequency Based Filtering

) Filter Specification

Filtering Options

Step 5 — Click selection arrow under "Type” to
select type of filter.

Fittering Mode: Manual Fitter Definition

Cutput Filename: @20%21_fiitered |

Filtter only amplified regions
Fitter anly amplified span
Filiers to Apply
Twoe Low CutoffiCPM) High Cutoff{CPM)

[ e8] [ 193382] X

Bandpass
Highpass
Bandstop

Select Bandpass filter.

r.,u_-r‘""pw\u.‘_.lu\'H\-".J‘-l'l'"Ipu-'u-"-'\-'lf\-\_./'uvwkumwvwvuwuﬂpwb
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Exercise 15 — Frequency Based Filtering

Step 6 — Using pointer, click and drag filter “handle” on left and position it

Just to left of dominant peak in spectrum.

Then position the other filter handle just to right of peak. This sets Low and

High Cutoff values for the filter.

Click Apply when finished. |
; B
4

Red =
s 50
Exch
e T
0 2400 2700 3000 3300
Aoply Cancel

RDI
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Exercise 15 — Frequency Based Filtering

Step 7 — Adjust Amplification slider to desired position and play filtered recording.

Step 8 - Export filtered recording using Include Only Amplified Video option.

e ‘

V B B =p p r° ,
Cut Zap Paste Remove Rename Play  Open File Move '-r
Lacation Files ¢

i

Cliphoard Organize Open M

| 4 |&d RDI Technalagies | Mame Description D'
| 477 Classroom &2 2020-03-16.rdi ),

+ ¢ Rotor Kit 1
Z] exercise 1

A

A% 2020-03-1601.rdi
&Y 2020-03-20 Olrdi
Lo
=
(=]
&

U Exercise 2

| Td  2020-03-16 filtered.rdi
| v [E) unassignad

& 2020-03-16.mpd Amplification Factor: 38 - Speed(fps)... 3
[8 2020-03-16_1.mp4 Amplification Eactor: 38 - Speed(fps)...|
& 2020-03-15_2.mp4 amplification Factar: 38 - Speed(fps)..
| & Annotated with grid.mp4 Amplification Factor: 21 - Speed(fps)..
51 Retor Kit Right Side.pn
i8] 2020-03-16 filtered. mp4

Amplification Factor: 32 - Speed(fps)...

A e e o s P ik P pn i b 2 b B A n e e I s -t LT

Step 9 — Exit Motion Amplification and look at Motion Explorer Window.
RDI Both filtered recording (.rdi) and filtered video (.mp4) now appear.
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Amplitude Based Filtering

Another method of filtering allows users to set a band pass filter based on
amplitude rather than frequency.

Especially helpful when user wishes to eliminate majority of image noise while
retaining important motion characteristics of original recording.

RDI verified industrial IMS
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Amplitude Based Filtering

) Filter Specification ,a

/ To use Amplitude Based Filtering:
Filtering Options !
¢

] T f . . -
R v i Select Amplitude Threshold as Filtering Mode.

0 i _ |Manual Filter Definition a
utput Fllename: g T}'lrshold |
Filker anly an-.plme.:TTé’;Suﬁff“”E”‘?!ﬁs : {
[ Rlteronlyamplfiedspan

verified industrial v@’
maintenance solutions |
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Amplitude Based Filtering

PlotOrientation: | X v

S

Pk-Pk Displacerment in mils

4

: I

|

14

0 ; ' LAM&Q
5 10 15 20 25 30

0

Frequency (Hz)

Aoply

Green =

Included

Red =
Excluded

Cancel

Using spectrum in Filter Specification window, drag yellow line to desired amplitude.

In this example, line has been positioned to allow only three significant peaks to pass.

RDI

TECHNOLOGIES
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Filtering Based on Top Frequencies

A third method of filtering allows user to set band pass filters around
automatically selected peaks in spectrum.

Makes creation of multiple filtered recordings much faster and easier
when multiple peaks appear in vibration spectrum.

i@) Filter Specification ;: ] . -
_ ¢ Select Top Frequencies as Filtering
S O { Mode under Filtering Options.
Filtering Mode: Manual Fitter Definition > ":
1
4

Manual Filtter Definition

Chutput Filename: Amplitude Threshold

Filter anly amplifie

Filter anly amplified span b4

et 0 IR N R R R af m B g e e

verified industrial |/ /
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Filtering Based on Top Frequencies

:

Select Frequencies for Which Individual Fittered Recordings Will Be Created: J’
Base Frequency  Filename Low Frequency (CPM)  High Frequency (CPM)
N 2634.4CPM 2020-03-16_filter_2634.4 CPM BP.rdi 2534.6 27741 ;

¥ 19159 CPMm 2020-03-16_filter_1915.9 CPM BP.rdi 1816.2 19559 .

; ; J
Add Frequen_cy ;;

S L At At B AA T e BB n bt T ot ke i g 8 nn B o e P B Bl s Gl o gl St i

* List of automatically generated band pass filters dappears; each can be either
selected or deselected.

* If a desired frequency is not in list, it can be manually added by clicking Add
Frequency button.

* When Apply button is clicked, software creates one filtered recording for each
band pass filter selected in list.

RDI

TECHNOLOGIES



Explanation of Filter

0.14 Green =

ll ‘“E "
Bk - [‘1 Included
&
£ - | |
g 0,08 | ] Red =
3 Excluded
S 0.06 -
=
= 004

Bandpass |

0,02 ||
i
5 10
Freguency(Hz)
Bandpass:

« User sets Low and High Cutoff value.
« Only frequencies between these values pass through filter.

_ verified industrial | .7
maintenance solutions [\ /[
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Explanation of Filter Types

‘areen =

0.12 [' Included
g 0.1 4 'l
<= 008 [ ’ Red =
g 0.06 - | ' Excluded
2 o Lowpass | I

0.02 ==
I :
PN i R e T N s ) N ,-*--m—ﬁf\-ﬂ‘\,\/\%

0 e —— e —— T ————— ey Nyt e

5 10 15 20 25 30 35 40 45 50 55
Frequency(Hz)

Lowpass:
 User sets a single High Cutoff value.
* Only frequencies below value pass through filter.

verified industrial ,’IMS
maintenance solutions |\ /
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Explanation of Filter Types

i Green =
| Included
0.12 1
" _ ’
a0
i Red =
£ .08 ’ .
z | Excluded
9 .08 . l
f..j : a
£ s Highpass 1
_ [ |
0.02 fl l..
ﬂ./l l‘._ P T RPN — =2 ™ — —
5 10 35 40 45 50 55
Frequency(Hz)

Highpass:
« User sets a single Low Cutoff value.
. Only frequencies above value pass through filter.

verified industrial ‘?7’& |Ms
maintenance solutions |\ /
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Explanation of Filter Types

Green =

e h Included
b
g 0.1
E 0.08 RE‘d =
<o
8 Excluded
g
-
Q.

i Bandstop

0.02 }

5 10 15 20 25 30 35 40 45 50 55
Frequency(Hz)

Bandstop:
* User sets Low and High Cutoff value.
* Only frequencies below and above Low and High Cutoff values pass through filter.

verified industrial =/ IM
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HDR

@ Filter Specification
To use High Density Recording:

Filtering Options

Fitenng Mode- HDR ~| Select HDR as Filtering Mode.

. ~ |Manual Fiter Definition
Output Filename: | a0t de Threshold

Hi tﬁTo Ff?ﬁ'eﬁcies
Fiter only amplfie

verified industrial _
maintenance solutions
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HDR Filtering

Plot Orientation: \X \/I [ Include ¥ Spectrum
06 -
0.54
£ 044
.;;" 0.3
By WMWMWWM
Q_-—a—-ﬁl@mﬂd : . ’ i
0 10 20 30 40 50
Frequency (Hz) Freq / Amp
15.98 /0.58
Apply Cancel

Select frequency at Filter Specification window, to which HDR will be applied.

In this example, the red arrow point is the chosen frequency.

verified industrial
maintenance solutions
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High Density Recording

. Because framerate in most MA recordings is relatively low compared to
movements being captured, video playback may seem a bit jerky at times.

. Also, vibration waveform may appear to be under-sampled, showing flat-topped
or non-sinusoidal shapes.

. If smoother video playback or more accurate time waveform shape is desired,
High Density Recording acquisition mode is available.

verified industrial [/ /
RDI maintenance solutions fﬂIMs
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High Density Recordings render superior waveform/orbit data.

Standard (filtered) Recording.

ANANA
. \,,, \\*’f

RDI

TECHNOLOGIES

High Density Recording.

@ Orhit Plots =2 =]
ks
o AvsY
= Revs:
0.00 - 3.00
oo
T T T T
-0.% 0 0.5 1
X - Displacement (mils)
S e ==
x @ Orbit Plots = 0
- Aus¥
Revs:
0.64 0.00 - 3.00
044
% 0.2
g
§ 04
=
064
T T T
-05 ] 0.3
X - Displacement {mils}

Spectrums cannot be generated from High Density Recordings.




Exercise 20 — Phase Analysis

Traditionally two methods for acquiring phase data:
* Synchronous Phase
* Relative or cross-channel phase

Synchronous Phase - Vibration analyzer along with a once-per-rev pulse generator
(Key sensor, or Photo-tach).

Once per rev pulse is superimposed over filtered (usually 1X Band Pass) waveform.

Difference in time between pulse and waveform high spot is converted to degrees of
shaft rotation.

verified industrial |/
RDI maintenance solutions 'IMS
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Exercise 20 — Phase Analysis

Relative or cross-channel phase - Overlaying two simultaneously
measured, filtered (1X Band Pass) waveforms, and calculating amount of
shaft rotation between high spots of the two waveforms.

Because 1x TS Band Pass Filter was applied to filtered recording in previous
exercise, it can be used to assess phase relationships between virtually any
two locations in recording.

_ verified industrial | 7.—‘ *
maintenance solutions |\ _/
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Exercise 20 — Phase Analysis

Step 1 — In Motion Explorer, highlight filtered .rdi file from previous exercise and
launch Motion Amplification.

Step 2 — Draw an ROI on left side of rotor kit. ROI will be red.
Step 3 — Draw an ROI on right side of rotor kit. ROI will blue.

verified industrial IMS
maintenance solutions /[
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Exercise 20 — Phase Analysis

TECHNOLOGIES



Exercise 20 — Phase Analysis

Step 4 — Left click on peak in Y-Axis Spectrum from red ROI to place a
cursor at center of peak at 1x Turning Speed.

NWWMH\‘W
Y A

2 o0s-
0 I i I | 1 ¥
0 10 20 30 40 50 60
Frequency (Hz) Freq / Amp

4344 /0.67
WWWWWWWMWMWWU

verified industrial | '/
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Exercise 20 — Phase Analysis
Step 5 — Right-Click in spectrum and select Set Waveform Phase Reference.

AP AP

TECHNOLOGIES

Frequency (Hz)

g 05
-T: L
=
a
D 1 ] 1 I
0 10 20 30 40

T I e L e L A

Lok ]

1_

Copy
Save Image

Reset Scale
Clear Owerlay

Clear Cursors

Setup Options

L\%

be

)
).67

&WWWWWMFMVWW#

WH—FWHA'UW
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Y e ¥ o SN P S S S Ny
i‘ ~
Max Pk-Pk:

Exercise 20 — Phase Analysis y

Spectrum Start:
0.000 sec
Spectrum End:

Relative Phase:
-124.71 (4344 Hz)

{
The corresponding Y-Axis waveform now displays this } ~
frequency as the Phase Reference. ’

5.282
Spectrum Start:
0.000 sec
Spectrum End;
%
Phase Reference:
(43.44 Hgz)

Relative Phase value is now displayed in the three
other waveforms based upon this Y-Axis Reference.

Max Pk-Pk:
2448

Spectrum Start:
0.000 sec

Spectrum End:

Relative Phase:

: L -134.11 (4344 Hz)
i 2.5 3
b3
: .
Max Pk-Pk:
Y 705

Spectrum Start:

0.000 sec
RDI Relative Phase:

TECHNOLOGIES

-4.27 (43.44 Hz)
!




Exercise 20 — Phase Analysis

Step 6 — Click arrows at right side of window to hide X-Axis waveforms so
only Y-axis waveforms appear on screen as in image below.

B v :
X e |

¥ ~

Spectrum End:
2.989 sec

= | I I ( | I as er
£ ol (43.44 Hz)

€ | | | I ative Phase:
g o4 -4.27 (4344 Ha)

=
o

T Y T T T 1
as 1 1.5 2 25 3

RDI

TECHNOLOGIES



Exercise 20 — Phase Analysis

Step 7 — Using mouse or touchpad, drag and drop waveform at top of
window onto waveform at bottom of window.

v
s ~
Max Ph-Pi
Y sm
Spectrum Star
0,000 sec
Spectrum End
E | i I | 2989 sec
£ . il i ) [l | I | ( I Phase Reference:
£ o | <I'Il mj 1( e L I ¢ ;‘5 | e
i ‘ I T ‘
2 14
X v
v ~
P
‘IT | B
! Spectrum Start:
2 0,000 s
g Spectrum End:
| 2939 cac
f “m" “ | -427 (4344 Hz)
| L 1 i i I

13
Time {zac)

verified industrial |
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Exercise 20 — Phase Analysis

Step 8 — Zoom to a smaller section of overlapped waveforms.

Place cursor at start of zoom location, hold shift key along with left mouse button,
drag downward and to right until shaded window captures desired part of waveform.

Then, release buttons.

(Lshife ‘, °°°;
I | l A
AR 1”!‘&[ | |
M i V

-2 o =,
34
Release
Time (s2c)

TECHNOLOGIES



Exercise 20 — Phase Analysis

Zoomed window appears with both waveforms overlapped.
In example here, it appears two sides of rotor kit are moving vertically in phase.

MAAAAAANA N ARN A ZE
‘/\/V\ u\//\\//\\/ \/\/’\/\ \fm/\\//\/

Step 9 — Store image of overlapped waveform and name file “Y-Axis Phase Data”

RDI _ verified industrial JJIMS
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Exercise 21 — Motion Vectors

Motion Vectors provide another way to view or show phase relationships.

OO €D A H B L O | RS

Step 1: In Motion Amplification, draw two ROI's, one on each side of rotor kit.

verified industrial [/
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Exercise 21 — Motion Vectors

--------------

D Olld _;____“;.]O@. & 19 |2

Step 2: Click Show Motion Vectors button in toolbar.

DLOO €AY 415 %4050 ~@ IOE @& X%

- ROT's replaced with moving
. animated vectors

RDI

TECHNOLOGIES
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Exercise 21 — Motion Vectors

'.,H"}HEB - Step 3: Click arrow next to Show Motion Vectors button.

Motion Vector Options

Scaling: =[:] oo

Arrowheads

Motion Vector Options window:

e Length of vector lines can be adjusted
o Arrowheads can be added or remove
e Amplitude units can be selected

[] Override ROI Colors e \ector colors can be selected

verified industrial [
maintenance solutions |
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Image Stabilization

One of the most difficult environments to deal with is excessive ground or floor vibration,
or wind, causes camera to shake.

When Ampilification is applied, “camera shake” will be very apparent.

When camera shake is present best course of action is to isolate camera
tripod from vibration by using vibration isolation pads, or to relocate camera.

If this is impossible, stabilization may be the only course of action.

RDl verified industrial IMS
maintenance solutions |\ /|
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Image Stabilization

X

o) ¢im ©
Y

e

2

RDI

TECHNOLOGIES

To stabilize a file, click Recording information button.
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Image Stabilization

o e AP, e pn e R

Eiming: Diszbled
bl I, Opens “Recording Information” window.
Serd Number; 18393712
Staviized: No w _
Dbl Vaniow 28 To stabilize recording press tripod icon.
Poplied Fiters: Tvpe Low Cutoff  High Cuteff J
Bancpass 42039 44 708

B it 1 aa = e W 1

verified industrial \fIM‘s
maintenance solutions | \_/
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Image Stabilization

Stabilize Recording B

This operation will apply image stabilization to the cument recording. The original

recording will not be altered. A new stabilized recording will be created. o Sta bl I|Ze ReCO rd | ng " Wlnd ow W| " be d | Splayed \

Mame for stabilized recording: \zm 5-06-21_fitered_stabilization |

Basis for Stabilization: lIse Entire Frame e

[ ] Compensate for Camera Rotatit3Reciy Portion of Frame

Users can choose between stabilizing file based on entire frame (default)
or selecting a portion of frame for stabilization.

If “Use Entire Frame” is selected file will proceed to be stabilized.

RDI verified industrial [

maintenance solutions ‘V( IMS
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Image Stabilization

s ~If "Specify Portion of Frame” is selected, a
THE window showing image will be displayed.

ROI can be drawn on image telling software
which portion to use for stabilization.

ROI needs to be drawn on portion of image
that is not moving and works best if there is
some degree of contrast.

Once OK button is pressed software applies stabilization based on ROI drawn.

verified industrial | 3
RDI maintenance solutions | J]IMS
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Image Stabilization

Image Stabilization

Performing Stabilization on the Cument Recording...

Cancel

RDI

TECHNOLOGIES

Progress window indicating stabilization

occurring.

 verified industrial [/
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Image Stabilization

Stabil zation Complete X' Once complete a window will appear

informing user that stabilization is complete.
o Stabilization complete. The stabilzed recording will now be loaded.,

Original un-stabilized recording will be closed.

B i After closing “Stabilization Complete” window
Prepsing recording or anpificaton.. the new stabilized file will be amplified.
B

: verified industrial ‘“Ms
maintenance solutions |\ _/
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Image Stabilization

e rmesi—OnCe stabilized recording is amplified.

Binning: Digabled

Camera Model: Grasshopperd GS53-13-2356M

Seral Number. 18393712 “Recording Information” window will still

Stabiized be open and must now be closed.

Collected Version: v25

. Tre lowcur whoat [T Once stabilized entry now reads “Yes” and
[ o, S | tripod icon appears grayed.

g ey A B e A e e Y

verified industrial [/}
maintenance solutions | \'/
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Digital Stabilization

Unstabilized Stabilized

RDI

TECHNOLOGIES

Property RDI Technologies, Inc.




Image Stabilization — Best Practices

. Create Filtered Recording first, then Stabilized Recording.

. If camera shake is periodic and frequency is different than Analysis
Frequency of Interest, a Band Pass Filter at Analysis Frequency of Interest
will likely remove camera shake without need for Image Stabilization.

verified industrial |/}
maintenance solutions |\ _/
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Image Stabilization — Best Practices

* Machine/Component = less than half of screen - “Use Entire Frame”

* Machine/Component = more than half of screen - “Specify Portion of Frame”.

* Try to stabilize first without compensating for camera rotation.
Need for less common
Takes longer

RDI verified industrial IMS

maintenance solutions |/
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Section 5 Review

1. Are waveform displacement values affected by the Amplification Slider
position in Motion Amplification?

2. How many ROI's can be drawn on a single Motion Amplification image?

3. Would motion that occurs at 30 Hz be visible in a Motion Amplification
recording in which a 60 Hz Low Pass Filter was applied?

4. Does the application of a Filter permanently change the original .rdi file to
which it is applied?

verified industrial |
maintenance solutions |\
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Section 5 Review

5. Can Acceleration in Gs be selected for Waveform Amplitude Units in the
General Plot Options window?

6. What is the format of the file created when a Motion Amplified video is
exported?

7. Can the displacement of a rotating component be calculated in Motion
Amplification by drawing an ROI on it?

8. Images acquired using gain often appear very grainy after Motion
Amplification is applied. How can the Motion Amplified recording be made
to appear less grainy?

verified industrial |/
RDI maintenance solutions | IM‘S
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IRIS¢ M

Enhancing Vision

Section 6
Introduction to Motion Studio

Objectives:

1. Identify Basic Functions of Motion Studio
2. Create Motion Studio Project as Class Exercise

verified industrial [
RDI maintenance solutions @iﬁlM‘s
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Launching Motion Studio

RDI Motion Studio brings video editing capabilities into RDI software Suite.

Build movies with:
* MA MP4’s,

« Still images.
 Titles.

¢ Annotations.

Helps tell a complete story.

RDI Can be launched from within Motion Explorer or from desktop.

TECHNOLOGIES



Exercise 22 — Launch Motion Studio

Step 1 — Open Motion Explorer and Highlight collection named Exercise 1, under
Rotor Kit 1 Asset in Classroom folder

s |
F

a =N = /
¥k x =[5 &8 @ _
Cut  Copy Paste Remove Rename Add File Add Mew Mews Movie :
Recarding Recording Project Files H

(.Iiplmard Qrganize Neu Manaqement :

| 4 [ﬁ RDI [&ghnalang . Hlar_ne . " ‘ ) De:n:npilon S {
| 4= Classroom | 2 2020-03-16urcl ' K
: i | &2 2020-03-16_01.rdi 4
| | &% 2020-03-2001.rd
li | B 2020-03-16.mp4 amplification Factor: 38 - Speed(ips)...
3 @ 2020-03-16_1.mp4 amplification Factor: 38 - Speedtfps)... {
: @ 2020-03-16_2.mp4 amplification Factor: 28 - Speed(fps]...é ¢
1 [& Annotated with grid.mps Amplification Factor: 21 - Speedifps]... {
| | &) Rotor Kit Right Side.png | :
o P o e e e B el A ekt P S e A B gLl b It o e bt i e b i I A B bt B B B P P _’,’—,J

Step 2 — Click New Movie Project button in Ribbon Bar. This will launch the
Motion Studio application

verified industrial [ &/
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@ Rotor Kit 1 - Exercise 1 - Motion Studio

Toolbar

Avzilsble Content & |~

Assel: Rotor Kif 1 Change...

Collection: Exerdise 1

Project
Workspace
|ﬂ_| Available
Content

2020-03-16.mp4

Rotor Kit Right
Side.png

Preview
Window

RDI

TECHNOLOGIES

Motion Studio launches in
; @ hew window.

. .mp4 video files and .png

- images associated with this

. collection appear in Available
- Content window.

- These videos and images can
* be used to build a Motion
- Studio Project.

verified industrial N'IMS
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Exercise 23 — Add a Title Slide

@) Rotor Kit 1 - Exercise 1 -~ Motion Studio ;‘
File Home 1
LY e o P ’J - =
¥ e le B[ 2 @ X ¢ Step 1: In toolbar click, Add Title
R photes] Ttie | cpasite pue looeace: Risch | Menete L
Cliphoard Addoontent Time 5cale
Movie Preview D';'j ] ] ] ] .
o A generic Title Slide now appears in Movie

Preview window at lower left corner of screen.

Title Slide Step 2: Click directly on words, “Title Slide” to
edit text of title slide.

verified industrial [ /]
maintenance solutions |\ _/
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Exercise 23 — Add a Title Slide

Annotation Propertics B Annotation Propertie_s window appears where
. Title Slide can be edited
Text: |Exercise One
Title Slicle| _
Step 3: In text field type the following:
Alignmerrt Exercise One
Oleh @ Mdde O Righ Title Slide
Colar:
S Step 4: Close Annotation Properties window
Font: S Ul Regular 80
o Seone T Heads - by clicking red Close button. [

verified industrial |/
I maintenance solutions :i‘IMS
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Exercise 24 — Add and Edit a Video Segment

Axailable Contant = v
Rotor Kit 1 | Change...
Collection: Exergise 1

4 Videos

Ilw | Step 1 — Click Check box next to first
~ video that was created in the class.

Annotated with
grid.mp4

2020-03-16_2.mp4

~ Checking box next to listed file will add
m that video to the project workspace.

2020-03-16_1.mp4 2020-03-16.mp4

4 Images

- | verified industrial [ /] IMS
RDI o | maintanance sotutions 4
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Exercise 24 — Add and Edit a Video Segment

?

|- -
- -
- -
| a
|- -
|- ]
|- -

Note this single video now appears in project workspace as four identical frames.
By default, each frame of video in project cannot be larger than 10 seconds.

In this example, selected video is just over 32 seconds, therefore it appears as four
frames.

verified industrial | \fIMS
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Exercise 24 — Add and Edit a Video Segment

Remove

Step 2 — Right click anywhere in the four

Total Duration(sec):
Included Duration(zec):
Fade In Durationisec):

Fade Out Duration(zec):

3264

0
0

| Cancel |

RDI

TECHNOLOGIES

| frames and select Edit.

Step 3: Enter 5 in Included Duration field.

This will reset this portion of the video to only

5 seconds. Click OK.

verified industrial
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Exercise 24 — Add and Edit a Video Segment

Exercise One

f
Title Slide |
itie slige |-
i i
é 5
]
|
e g e eyt T

The first video segment now appears as a single frame in
the project workspace because it is only 5 seconds long.

RDI

TECHNOLOGIES



Exercise 25 — Copy, Paste, and Annotate a Video Segment

ks s

- Step 1: With the first video segment selected in the
= { project workspace, go to the toolbar and click Copy.

i
d
¥

Cliphoard r,

- s P e g B B e i

& Rotor Kit 1 - Exercisd

File Home

T;
Cut  Copy { Paste)’

Clipboard

e e BBl e

RDI Step 3: Edit new segment so that it plays for 5 seconds.

TECHNOLOGIES

Step 2: Next, click Paste

S o

s R



Exercise 25 — Copy, Paste, and Annotate a Video Segment
Movie Preview E?J’

. Step 4: Click on third video segment in
i Project Workspace and click Annotate
/ Button in Movie Preview window.

Text

A
, Wy

Line

Rectangle Step 5: SeleCt TeXt-

Ellipse

Polyline
Polygon

Image

: Date Time ) ] .
verified industrial |/ iIMs
maintenance solutions |\ /|
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Exercise 25 — Copy, Paste, and Annotate a Video Segment

Movie Preview !*—/|'_J

Step 6: Move Crosshair Cursor
to desired text location in Movie
Preview Window and Left Click.

verified industrial |/ /
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Exercise 25 — Copy, Paste, and Annotate a Video Segment

Annotation Properties

Text: [Unsecured Basel

Allignment
O Left (@ Middle

Color:

Font: Segoe Ul Regular 31

() Right

RDI

TECHNOLOGIES

Step 7: Type “Unsecured Base” into Text

field and click close button. [El
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Exercise 26 — Add a Composite

@ Rotor Kit 1 - Exercise 1 - Motion Studio

File Home

» 2 & K

g
Add
Composite

& Q@ @

Decrease  Incregse Reset Femoye

ao
Ut Add Videos  Add
and Photos  Title

iZlipkoard Add Content

P S W e s St s, el _’,.n*_ps...;‘_"‘._,_,‘.-,

i TR S RS T A A A

Time Scale

T S S S R A p_-nt__,.-._#.-,._,a._,el-—d.r"'u_-l'*

Step 1: In toolbar click, Add Composite.

verified industrial [/
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Exercise 26 — Add a Composite

TpedtCompostn Tie: [T o)| Step 2: Select Top/Bottom for Type of
Composite Tile.

Click Inside This Box Step 3: Click inside top empty box to choose video

that will be displayed in top portion of composite.

Tile Duration(sec):

Tile Duration(sec):

Overall Duration(sec): I:—_DJ

7 OK_ _ Cancel

verified industrial |/ IM
I maintenance solutions .\_jf_’ﬂ 5
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Exercise 26 — Add a Composite

Select File of Interest !
i

Please select a file which you would like to add to the cument project: :
4 fﬁ RDI Technologies LI, Mame Date Modified Size Type _5

4 = Classroom | [8] 20200316 fitered mp4 47162020 11:16 AM 237MB  Video  *

i ] Rotor Kit Right Side.png 4,/15/2020 10:33 AM MIKB  Image

Annotated with grid mp4 4/15/2020 10:30 AM 240MB  Video  «

: &] 2020-03-16_2mp4 4/6/2020 9:06 AM 173MB  Video 1

_ &l 2020-03-16 1.mo4 4/6/2020 8:26 AM 232MB  Video °

+ B Unassigned 4/6/2020 8:23 AM 2%5MB  Video ‘:,

P T e A N T

I
e e S S i e i b

Step 4: On left side of selection window, browse to Exercise 1 collection within
Motion Explorer. Next, select the original unfiltered video, click OK.

RDI

TECHNOLOGIES
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Exercise 26 — Add a Com

Type of Composite Tile:

Top / Bottom

Tile Duration(sec):

3264

Click Inside This Box

Tile Duration(sec):

Overall Duration(sec):

32.64

- OK -

Cancel

RDI

TECHNOLOGIES

Dosite

Step 5: Click inside second box to choose

video that will be displayed in bottom portion

of composite.

verified industrial
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Exercise 26 — Add a Composite

Date Modified Size Type 1,

4/16/2020 11:16 AM 237MB  Video ; . : :
4/15/2020 10:33 AM 343 KB Image : Step 6: Select Filtered Vldeo’
3 click OK.
-

Ej Annotated with grid mp4 4/15/2020 10:30 AM 240MB  Video
[8 20200316 2mp | 462020906AM | T73MB, Vdeo ,
Tile Duration{sec) 32.64 Step 7: Set Overall Duration

Overall Duration(sec): ' to5 Seconds, click OK.

I
. Cancel

verified industrial [/}
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Exercise 26 — Add a Composite

Exercise Qne

Title Slide

The Composite segment should now appear in the workspace.

verified industrial fﬂ\IMS
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Exercise 26 — Add a Composite

Step 8: Create annotation that reads “Unfiltered”, position it to right of
unfiltered video in composite.

Step 9: Create annotation that reads “Filtered at 1x”, position it to right of
filtered video in composite.

Step 11: Create title slide that reads “The End”, place it at end of project.

The workspace should now look like this:

: l
. T
5 1,

' Slice | b |
| | : |

_ verified industrial [/

maintenance solutions |\ /|
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Exercise 27 — Save a Project and a Movie

The Motion Studio Project can be saved.

To create mp4 file, use Save Movie command.

@) Rotor Kit 1 - E:e{er-:isqi

- Step 1: Open file tab at upper

a | right corner of toolbar
?’-I . ;q
m 1= ;—"] ¢
Cut Copy Paste ;
Clipboard J

verified industrial | \f/IMS
maintenance solutions |\ _/
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Exercise 27 — Save a Project and a Movie

@) Fotor Kit 1 - Exercise 1 - Motion Studio .

1

File Home {

¥

’ @
SE

Mew — Open Open Edit save |
Recent = | Project J Project As  Properties klovie 4

1

Pr 7

-k B B s o e g BB T e B B B e S S ..j

Step 2: Click Save Project.

Project has been saved and link a has been created in Motion Explorer.

verified industrial [
maintenance solutions
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Exercise 27 — Save a Project and a Movie

@) Rotor Kit 1 - Exercise |

J
File Home f
[
X i =% | | Step 3: Click Save Movie.
New  Open Open Save Save Edit f
Recent - Project Project As  Properties 4
Project ;
= e B e A e o b g e T T W o g e o U e b P s SR ‘.j
Saved movie:
Rotor Kit 1- Exercise 1.mp4
Select further action: .
O Play Saved Movic Step 4: Select None, click OK.

() Open File Location

RDI Step 5: Close Motion Studio.

TECHNOLOGIES




Exercise 27 — Save a Project and a Movie

| & 2020-03-16_2.mp4 amplification Factor: 38 - Speed(fps).y
& Annotated with grid.mp4 Amplification Factor: 27 - Speed{fps]..f
| &l Rotor Kit Right Side.png j
=l 2020-03-16 filtered mps amplification Factor: 32 - Speedifps)...

Rotor Kit 1 - Exercise 1.mp4 f

Rotor Kit 1 - Exercise 1

b am

‘---,“g—-.‘g-—a—-,e-.—-'-,a e e e en o B o e S B R R o RN R R B

Movie mp4 and saved Project File now appear in Motion Explorer hierarchy.

Launching Project File allows user to edit project.

verified industrial [/
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Class Project

Create a presentation using Motion Studio. You will share your project with the rest of the class when
completed.

Instructions:

Using data collected in classroom and in field, create two Motion Studio movies. Fach must include the
following criteria:

1) Begin with a title screen using “Motion Studio Class Project Video (1 or 2)” as title. Include a second line
with your name.

2) Include at least 6 different video segments in each presentation:

At least one of the segments in one of the videos needs to use Shaft Inspection or HDR.
All video segments using Standard Acquisition must be filtered in some way.

Include at least one composite segment in each video.

Use some kind of annotation in at least one segment.

Use an amplified or de-amplified area in at least one segment.

Include a vibration spectrum (either as a separate .png image, or as an annotation) in at least one
video segment.

3) End each video with a title slide that reads, “The End”,

verified industrial | ‘IMS
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Before Acquiring a Recording

The “Nower Never” 5 things to remember before pressing the red button:
1. Lens - Accurately record Lens focal length

2. Distance — Accurately measure and enter distance to asset

3. Lighting - Set correctly for environment and subject

4. Focus — Zoom in, focus, then zoom out

5. Stability — to avoid camera shake use vibration isolation pads under tripod legs and ensure that
the tripod is tightened at all joints.

RDI _ verified industrial ﬁ \/ﬁlMS
Property RDI Technologies, Inc. maintenance solutions [ _/}
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Enhancing Vision

Section 7
Maintaining the Motion Explorer
Database and Basic Troubleshooting Tips

Obijectives:

1. Import, Export and Move Files using Motion Explorer
RDI 2. Discuss Basic Troubleshooting Tips

verified industrial \;,JJIMS
maintenance solutions |\ '/
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Maintaining the Motion Explorer Database

MA files are large.
Acquisition unit has 500 GB hard drive, 80 GB used by applications. Leaving about 420 GB.

Recommended - after MA data has been analyzed and processed, it be permanently stored on either a
server or a portable hard drive device.

Import, Export, and Move functions within Motion Explorer.

verified industrial | "/ /
RDI maintenance solutions ;,;:{J,J.'IMS
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Exercise 28 — Data Export

Export function allows users to move a group of recordings (and collections, assets,
and folders) from acquisition unit to another computer or external hard drive.

3 3 - Step 1 — In Motion Explorer, highlight Classroom
4= folder in hierarchy and click Export at top of window.
Impart Export  Move
Files
PManagement

RDI verified industrial ﬁ[lMS

maintenance solutions |
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Exercise 28 — Data Export

Export Specification (Page 1 of 2} Step 2 == Make fO”OWing SE'ECtionS:

Specify export parametars.

1) What would you like to export:
(@® Al Collections not previously exported g

1) Select “All Collections not previously
exported”.

2) Check all three boxes.

3) Leave default export name, and then
click selection box...

() All Collections created within a date range
Start: Tusaday . & il 24, 2018
End: Tueeday . Aprl 24 2018

() Manually select tems to export

2) Type of Collsction files o include. ==
RADI Recordings

Exported MP4 Yideos
All Gther Files

3) Specify target location for export operation:

Export Mame: | RDI Technoldaies_ex'poft

Directory: o Eeport Example

verified industrial [/
RDI maintenance solutions } ?J IMS
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Exercise 28 — Data Export

RS *| Step 3 — In Browse for Folder window,
Fleas= select the folder where the export files wil be storec: Clle “Make NeW I:older‘""r and type
“Export Example” for name of new folder.

= Desktop A
> ¢@a OneDrive
> & lisM i W H
Lyl Then click, “OK".
v i Loeal Disk (C)
Export Example
Intel
Perflogs
Program Files
m Libraries
. @l Network

=

MekeNew Folder [ oc ][ come

RDI verified industrial vf/“
maintenance solutions | \_/ IVIS
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Exercise 28 — Data Export

3) Target Directory has now been
set to newly created “Export
7 Example” folder.

3)  Spacify targst location Fur s¢aort opsration:

Expott Name: ROl Technologiss_excert

Directory: i sEapart Examoie

4) Mt=exporing Colection fles. would you like to:

@ Leave Colections and zssociated files on computer €= 4) SeIeCt “Leave COI IECtionS d nd
() DELETE files assocized wih Colections sterthsy are exporied associ ated files on com pute r"

ad remave Colections if 2l fies are exported

click “"Next”.

verified industrial [/
RDI maintenance solutions | \i IMS
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Exercise 28 — Data Export

Export Specification (Page 2 of 2)
Flease confim the tems that you would like to export: e .
o ww | Step4 - Export Specification page 2 opens.
| 4 I ROITechnologies
4 = Classroom
+ 5% Rotor Kit 1 .
4 [E] Exercise 1 v 1 . .
& 2010032600 v .+ Make sure desired files are selected.
&P 2018.03.26 filtered.rdi V] }
(& 2018-03-26.mp4 W |
(8] 2018-03-26_1.mp4 v
|=] 2018.03.26_2.mp4 v . . . .
2] 2015.03-26_3.mpa v Click Finish to proceed with export.
L-j Annotaled with grid.mp4 W
= 2018.03.26 - Motor Inboard.png ol
[=] Y-Axis Phase Data.png v
’ v E] Exercise 2
4 E@ Unassigned
[£] unassigned
Space Required(@B): 2.28
Space Available(GB) 300
Previoug F“iniéh Céncel

verified industrial ““MS
maintenance solutions '/
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Exercise 28 — Data Export
[ Here Date medifies Typs
- BDi Techmologies_exportanp 4TINE 213 P

Step 5 - In Windows Explorer, verify that export files are inside folder
on hard drive named, “Export Example”.

verified industrial [/
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Exercise 28 — Data Export

i

Bod v d e Esrplm ey
- EVELILIR LAMILI T
!

% Bl X =

Cut Copy Paste Remaove Rename

Clipboard hganize
4 4 FDI Technologies
4 T Classroom
4 $* Rotor Kit 1
Exercise 1
[E] Exercise 2
v [E Unassigned

RDI

TECHNOLOGIES

Step 6 — In Motion Explorer, Highlight Classroom

folder in hierarchy and click “Remove”.

verified indus_trial
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Exercise 28 — Data Export

Step 7 — Select "Remove selected item and
Fm.;lhaveaskeﬂ@remowanttemfmrnthehl-erar-:f-ﬂ}'. |tS Children from the hierarchy and DELETE
FEEMOTM . - /4
associated files from the computer.

Would you like to...

#~ Remaove seleded item and its children from the hierzrdy, but do not delete
*~ associated files j=.0. RDH recardings] fram the computer,

. A\ "
gy Remase seleded item and its children fram the hisrardy and DELETE C| |Ck O K .
associated files (=g, RO recordings) from the computer

oK Cancel

verified industrial [/
maintenance solutions | \'/
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Exercise 28 — Data Export

Ml . el s il MLl
FIEISE LOMTIT ~lle Uizlete

Step 8 — Click “Yes”,

| You will not be able to recower the deleted files, Are you really
sure?

RDI verified industrial 'l ,{;/ IM s
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Exercise 28 — Data Export

& viotion Explore Result — Classroom folder and its
contents have been removed from

V B B v = o Motion Explorer.
b =2 X =D o & >
Curk apw  Faste Aemave  Reapame Mewr e Import { ] ] ]
Foider  Asset All data files that were linked to this
. el Organize e s hierarchy have also been deleted
4 Jed RDI Technologies | Mame 1 )
v B Unassigned B unassigned ] from hard drive.

|

verified industrial (
maintenance solutions |
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Exercise 29 — Data Import

Import function allows user to import data files.

[ —
el =y -« Step 1 — In Motion Explorer, highlight company name
in hierarchy, click Import.
Import  Sxporr  Move
Files
Management

RDI verified industrial _/jIMS
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Exercise 29 — Data Import

X

£) select the evport file of intevest
v {  Search Byport bramplz pe

Ee 0@
e Ll

Czte mecifizd Tupe

i~ v p s This PC s Local Disk [C1) » Export Bamgle

Drganize « Mews falder

™ Mzriz

D tusic

| Picturas

= Videos

2. Lecal Disk (C)
Export Bxample
Intel
PerflLogs

:I ROI Teahnaﬁg-i's_aq:brib@' R

ﬂ‘ Wetwork -l 4

T AONDIEISEM EXPFle

Filaname: | RDI Technologias_ecport.exp

o| [EponFiesten v

| Cpen l Cance!rm

RDI

TECHNOLOGIES

Step 2 — Select the .exp file that
was created in previous exercise,

click “"Open”.

verified industrial |

maintenance solutions [’/




Exercise 29 — Data Import

Impor Summary

The current operation weill import the fellowing content:
Assets: 1 Collections: 1 Recordings: 2 Videos: 5 Other Files: 2

VWould you like to procesd?

Yes Np

RDI

TECHNOLOGIES

Step 3 — Click “Yes”,

verified industrial |
maintenance solutions |\ /




Exercise 29 — Data Import

B nacton . Result = Classroom folder

VEn x=s ® B 5 T & ~ has been res_tored to Motion

b Copy P | M W M | sauw | ke . Explorer hierarchy along
with its contents.

kvl h by

Recardng  Ampliticatian Files

Clipboard Organize M Opan Filtars .
| 4 |4 RDI Tecrrologies o Pane | Descrption #
1 7 Classroam &3 2012-03-26.rdi é
4 ¢ Rotor Kit 1 & 2018-02-26 fiteracirdi %
) exarcice 1 s 2)12-03-26.mpd Amplification Facter: SO - Speedifp..  § -

v & unassigned & 2018-03-26_1.mpé Amplificztion Factor: 50 - Speedifp... Alsol data ﬂ Ies have been
= a..“BQ.,.‘t__mpd a'-.rrpil"ﬁc.ztmﬁ Factor: 50 - Speedifp... # restored to ach"Sltlon unlt
| @ 2018-03-2&_3.mpd Amplification Facter: 48 - Speedifp... )

7 &  Annctated with gridmpd Amplification Factar: 50 - Speedifp... ! h ard dnve 0r|g|n a| |0Cat|0n )
g 2018-03-2¢ - Motor Inbeard png
] ¥-as Phase Datapng

e s ...“,.._.__,_“,__.._,_J

L

TECHNOLOGIES




£ 1 suonnjos adueusjuiew
STA“ /= 1elisnpu; payuian

SIIDOTONHOIL

IQY

‘Aydiesaiy Jo 9as) Aue wouy pajeniul aq ued uonesadQ

“JaJojdxg uorjow

ur umoys aq [|ns [j1m sa[l) parouws 104 Aysiessry st piodxs pue saow Usamaq aoua.ayiq

4sLjoue 03 uonedo| 9belols SUO Wy paAoW 3 03 SI|I BIEP SMO||Y

uawsheuepy
=apd

anopy  podxg
2 &

—

S9|I4 A0\



| SUO!IHIOSEJUEUSIU!QUJ
SWNIITAT eisnpur paysion

SIIDOTONHDO3L

IGY

‘leuonouny 99 J0u pue no-paAelb aq
M AUDJeIDIY JO S[OAS| paIoaye ‘Opisal S9|lj SJ9YM WOy pa1OBUUOodSIp seWodaq Jun uoisinboe J1

‘DOAOW DJOM SIJI} 2J3YM pue Jlun uolisSINboe Usamiaq SISIXe UO[IRUU0D
se Buo| se ‘psbueyoun sulewas Jasojdx3 uonop uyIm Ayolessly ‘e39|dwiod SI SAOW JSYY

"0, DI ‘uoneunssp 199195

o)

40

e DR uaRuNsag

PastL B PINCUE Safl, Yo 0} Aciaanp syl Agosds

IM0p 3|14 a0y LIopP3Ng uoeusag

S9|14 A0



SAIDOTONHIIL

© .1 suonnjos acueusjuiew
SWI; /| 1ewsnpur payuea

‘uofjisinboe bulnp pasn alam sped uodNpaJ uopeIqgiA aJnsuy
‘uonisinbae burinp bupyeys sem esawed 3|qIssod
‘obeul] alrue sso.oe sieaddy uorjow

19321} aA0wWB4 03 bulisy|id paseg Adusnbai4 asn 03 9|qissod aq Aejy

UN220 Aew Jaxll) Sd4 0ZT Ueyl Joyio JI
‘9lelaWel) 39y Joopul JT .
‘uoneoyiidwy uonopw /yreqhesd burinp SWwip pue suajybriq burpybry

bunjooyssignody



SHIDOTONHD3L

7 1| suonnjos acueuajulew
L |elsnpul paijLIaA

*dn >J4om pue paads yoegAe|d 1SeMO|S WOI LIe3S 0] PapuUBILLIOITY -
'spaads yoegAeld sidninw A1l .

‘uopoOW JNOYIM 10 paddols
Jeadde Aew 1 paises SI doegAeld sdy o€ pue zH Qg€ e SI uonow e i ‘dgidwexy .

* 1991J3 [99UM uobep,, disse|d - buipiodal
ur sieadde uonow Aem 8y} spaye jeyy psads yoegAeid e 1919s 03 9|qissod SIT

‘6uiptoda4 paijdwe jo paads yoeqAeid 3snipe usym sdojs .10 MOJS 00) UOIJOW

bunooyss|gno.j



S— SIAIDOTONHOIL

g [/7\\ SuoIIN|0S dUBURIUIRLU
WIW- | |elisnpul paiLIan Iau

H0ddNS/W0I SaIbo[OUYDaIpI MMM /0Ny

‘9bed poddns ABojouyds) 1qy 031 06 poddns |elduab pue burjooyss|qno.y suow 104

bunooyss|gno.






	T1
	T2
	T3

