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BUF(C3&3"Download Solution Repository”mS45 D> O0— RTEFET,

Analog Gauge Digitization

Project by: Scott Genzer, 2021

Editor: Jeff Mergler

Keywords

Video processing; image processing; Transforming the Shop Floor; Manufacturing; Gauge; Dial; Meter; Digitization; Your rating:
Unstructured Data; Predictive Maintenance

Environment tested

RapidMiner Sutdio & Al Hub v9.10 with Image Handling extension; ffmpeg v0.2; PostgreSQL v14
. Tags
Introduction

[‘DvANCED | [ PREDICTIVE MAINTENANCE |

[ APPLIED DATA SCIENCE | [ SOLUTIONS GOLDMINE |

Here, we go through a simple procedure for digitizing an analog gauge. It's relevant for manufacturing and industry. Many

shop floors contain old meters and gauges that do not produce digital output; however, that data can be captured on (L] (auce | [ pisrmize | ( MANUFACTURING |
camera, then it can be used in virtual dashboards and machine learning. (seeamacs )
Figure 1 Downloads

¥ Document.pdf

Download Solution Repository
(~261MB)

https://academy.rapidminer.com/learn/article/solution-analog-gauge-digitization/
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ShofERUEEE (L. UTF(CHDET,
//<Solution Repository>/Dials/Data/Source/dial.mov

<« v 1 < RapidMiner > Repositories » Dials > Data > Source v O L SourcedtrF:
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CORNER
. 916 px from left
133 px from top
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BOX
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A7 T2TY D HFTEHEZRDITS,
FFmpegZz WLV CENEN SERICEBRULE T,

dial.mov

ffmpeg -i dial.mov -vf fps=0.05,crop=w=72:h=72:x=916:y=133,format=pix_fmts=gray
dial_cropped_grayscale%03d.png
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ZHERTDY>TILO— RE. UTFICRHE=NTWNET,

300U >TIILI—-RABHDET,

//<Solution Repository>/Dials/Processes/Step 3 - Extract Cropped
Frames

otz
@ Process PPL 2R HHawH
EXTRACT CROPPED FRAMES
FULL COLOR ffmpeg -i dial. mov -vf fps=0.05 dial_full_%03d.png
CROPPED ffmpeg -i dial. mov -vf fps=0.05,crop=w=72:h=72:x=916:y=133 dial_cropped_%03d.png
GRAYSCALE ffmpeg -i dial. mov -vf fps=0.05,crop=w=72:h=72:x=916:y=133,format=pix_fmts=gray

dial_cropped_grayscale%03d.png

(actual is 10fps)
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@OFULL COLOR
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dial.mov

ffmpeg -i dial.mov -vf fps=0.05 dial_full_%03d.png
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Ij—H@%EH%%

@CROPPED
BB S, FEHEZEY)DE D IIRRETEEICEIRUE T,

-

ffmpeg -i dial.mov -vf fps=0.05,crop=w=72:h=72:x=916:y=133
dial_cropped_%03d.png

dial.mov
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®GRAYSCALE
BENS., TLARAT—)LT, SERZYIDED IRETEGRICERUET.

ffmpeg -i dial.mov -vf

fps=0.05,crop=w=72:h=72:x=916:y=133,format=pix_fmts=gray
dial_cropped_grayscale%03d.png

dial.mov
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CDOT—T)LIE. BIZERDOAE EintensityfBEZ <UL TULE T,

//<Solution Repository>/Dials/Processes/Step 4 - Extract Pixel
Intensities.

m
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ATV TI4: BET—4 (A

| w5 — 5 czm

AFvTJ4nTOTATE. &PCwed
Read Image Meta DataA XL —AdDdirectory/ \S XA —SZAELEXT,
C1N(E. Read Image Meta DataARL —AIW Xt/ \ X E2SBIBIHTY,

Joex NS A—4 l
@ Process » Jolye » P i3 @ H ¥ Read Image Meta Data (2) (Read Image Meta Data)
directory <repository path=/Dials/Data/Source/still image | = |©

Read Image Meta Data (2) Group Into Collection Loop Collection

TEYEaT K B

Read images from
folder Group by Filename  Loop by Filename

This path must be
updated
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ATFwv T4 {EET —H(CEHA

| s> —51czm

Read Image Meta Da...  Group Into Collection

3 F 1 r c":F

Read images from
folder Group by Filename

LodphyElisname 77U|/9WOD% 'fg'%j@_:)'/ jtu}bajﬂa?\
Eot)LDintensityfEDEET —F (CEBUE T,

0 Process » Loop Collection »

Extract %{Path} Generate Pixel Exam...

0 exa exa 1 n
n
1

Extrract %{Path}

© Process

» Loop Collection » Generate Pixel ExampleSet » PP 2EF e

[
Extract %{Filename} Read Image as Exam... Flatten Collection Select (3) Annotate % O)'Ifé \ A n n Ota te j-/\o l/ - g T\\

AT =T CAY AT UEY N sr—scmReMitET.

Extract
%{Filename }
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GrkenicT—FZzc— MY ITRRSED &
TTDEGRZT—JIL CRIR TS ENERTEET,
(Y Axis > Axis style > Reverse axis CiizRérctE3d L. EFHAENET, )

{ 4 100bjectCollection (Loop Collection) X

= 100bjectCollection
[ ExampleSet
M Exampleset
M Exampleset
M Exampleset
M ExampleSet
H ExampleSet
H ExampleSet
Ml Exampleset
M Exampleset
i Exampleset
M ExampleSet
H ExampleSet
M Exampleset
M Exampleset
M Exampleset
H ExampleSet
H ExampleSet
M Exampleset
M Exampleset
M Exampleset
H ExampleSet
H ExampleSet
M Exampleset
Ml Exampleset
M Exampleset
M Exampleset

M Exampleset v

R

F-2

Ex

EAETE

e

[

T =

Plot type

’ E Heatmap

Value columns
|att1, att0, att2, at.

|| Aggregate data
Y Axis

| Plot style 3

Add new plot

General

X-Axis

Y-Axis

[

Logarithmic

ExampleSet

»

@ @

| Descriptionfont 3 |

| Opposite

Reverse axis
/| Show decimal ticks
[/ visible

\

\ e

| Axis style 3P
\ Plotlines

Add new Y-Axis

. KSK ANALYTICS

Grid Line Type
' Solid v |

\ Labels style 39 | |
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| soe

BEERMAIPSIZIE U CWLWD DN ERMBDIZHIC, R=MICEHDAEE

ZETELE T,

//<Solution Repository>/Dials/Processes/Step 5 - Get Angle

Extract Macro (Form... wop - depivot to x-y

Loop -filter angles ...

Loop - aggregate su... Append

Select Attributes

N exa n exa
inp
e

%::: ° %::: OB et ¢"EL

—wow

filter angles and
intensity

aggregate sum by

angle + grab max intensity sums

drop column of

JL— TN Tx-y%Zdepivot L.
Generate AttributesA /XL —

P P

: B +

A TIER IR MR (C R U
x99

) Edit Parameter List: function descriptio X
U8 EditParameter e
?/ List of function: ene
attribute name function expression:
xCentered x-36 E
Centered 729 8
thetaDeg 360*(atan(yCentered/xCentered))(2*pi)
angle it 8
magnituds sqri(xCentered*2+yCentered"2) E
angleRounded fint(angle) ]
inverselntensity ‘ 255-intensity E]

‘ KSK ANALYTICS
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| soe

ZHaZ (3, FEURICHT U T, intensityfE vs BE OREMREMHIR TCEEI,
(FEAEDAET(EintensitylEDFE W EARWVERDYETEL TULE I HY,

intensityfEDIRW N RVIRT > RSB D = SHETOHILMNS124°D7
1> MMIIEDZET,

Intensity vs Angle

80 100 120
Angle (deg) 124°
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| s sEn~ D2

ATV ISTEBNEAENS., wDEHT —ZOIENEIBRUET,
//<Solution Repository>/Dials/Processes/Step 6 - Convert to
Pressure

AE CEDOMGBEMRESHRICER L THE. = > T)LRiREol)sEER
LC. BENSENDIEZEET,

Process XML Parameters Context
@ Process » P P =2 p i % @ B %% Process input = X
Name Location
Apply Model input 1 (Generate elapsedTime.exampl... ./Data/Prepared/after05 =
pply Mode|
d mod ab )= input 2 (disconnected) o
(] unl ¢ mod |) res
%% Process output 3+ X
Name Location
result 1 (Apply Model.labelled data) -
result 2 (disconnected) -
Generate elapsedTi... Set elapsedTime to id get rid of Filename
inp q exa j.'- exi‘ exa E exa. exa E exa' " Macros m m
inp on on on
Macro Value
elapsedTime elapsedTime to id get rid of Filename
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SOFET)LEFREZLOFE) B B (FLEHREDIRDT,. EFILLDE
EZEDKRED & S8 TZRTARDE D = i I D EN B D KT,

pppppppppp

eeeeeeeeeee

prediction(pressure)
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F—AAIR—ZANDEZAH

AALRASI T EEEIC, BENTZENOREZT —INR—R(CESIAHFT,

//<Solution Repository>/Dials/Processes/Step 7 - Smooth and Push to
Data Lake

FT—AIR—Z(CEFADIICE. T—IR—RAEDERZREIT DNHENHDET,

Process XML Parameters Context
) Process » P LR 2 E 1% @ B %% Process input 3+ X
Name Location
) ) ) input 1 (Generate Attribut... after06 - 10fps -
Generate Attributes Numerical to Date Select Attributes
inp o2 ok exa res - input2 (disconnected) =
inp ’ or res
!
% Process output 3= X
convert back to timestamp
actual timestamps Name Location
result 1 (Write Database.... -
Retrieve postgres_...
result 2 (disconnected) =
c ™
1
B macros A A}
Macro Value

‘ KSK ANALYTICS -



(AT>3a>NHNR>wvI7: 704

Iﬁwizﬁ—ﬁ@#&

GrafanaZzHERAULT. T —IR—ANST—H%ZixdHAH. RratBET,
ERIDTS D& T—F%=FR5TcT70Ov LU,
BRIDTSTE. T—>hsEonzExZ I <ICRRIDELDICUET,

.= 83 Analog Dials / Demo1 W %5
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xlz. 7O —>%572A)ILF WS aR— RICEDIADTZRS.,
IRDRAT W T, BEFLCEROBEZITV. BROS WY S 1R — RZEVERK
952&ETCTY,

BACXDSRVII—>3>ZFERALUT, RBCHDETO7FOI5—h
57T —HZ/DENTEFT,

CN(ICRUERYIRE). €TDMODBAIERDEZ> Y —ZENMNITDIDE[EETL L D,
BFOEENS. KDEEYT DB SNDEEEEHDET,
CDELDIC, BETDERZTETIITITENL. 7T ABIEEIMAREICT D
CENTEFT,
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BIRICT OTEATEDLDICINE. SBICRODRATY T Z<Dtz>Y
—VERT —HZHHFENE T, FRHREDETIVEFKRITDZLETY,

EF)LAATENIL, BP@RTIEO I X MIFEST I > 541 LADOE/IMETRE,
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SEICENUZBDE—HITIN, FERFAE LU THRIZTIIZEUN,
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