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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Context

The operator effectin LSPIV (Large Scale Particle Image Velocimetry)

* LSPIV method is sensitive to its parameters | * Video sampling
Ortho-rectification parameters

> Motion analysis parameters
> Filters
> (Discharge parameters)

* Sensitivity highlighted by a video gauging intercomparison: the Video Globe Challenge 2020

Deviation from the reference discharge for each case of the VGC2020
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Method

Investigating the operator effect

* Analysis based on the Video Globe Challenge dataset

* LSPIV measurement were replayed (executables from Fudaa-LSPIV) and analysed

* Objectives: | 1) Identify the most sensitive parameter(s) for each case
2) Review common operator mistakes
3) Underline LSPIV MacGyver tricks
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Method

Replaying LSPIV measurements

» Several parameters were fixed to ensure a meaningful comparison
> \/ideo sequencing (beginning and end of sequence)
> Ground reference points (XYZ position, |J indexes)
> Grid for velocity computation

* The other parameters were retrieved from the LSPIV gauging reports submitted by the participants
> Resolution of ortho-rectified frames [m/pix]
> Time interval between frames (video sampling frame-rate)
> PIV parameters

v

Velocity filters (vector based filters + correlation filter)
> Discharge parameters (radius for surface velocity interpolation, surface coefficient)

* The executable from Fudaa-LSPIV were used to carry out the LSPIV analysis
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Method

Analyzing the replayed LSPIV measurements

* A diagnostic was built for each step based on the following procedure:

i. Analyse the deviation between the replayed discharge measurements and the original ones (i.e.
submitted by the participants)

ii. Analyse the velocity results with various graphics
iii. Link errors with parameters and error source (water aspect, tracers type/density, user mistake)

iv. Use forcing on parameter(s) to validate hypothesis (i.e. apply the same value to all participant and
evaluate the impact on the deviation from discharge reference)

6‘~
26 May 2022
ﬂ guillaume.bodart@inrae.fr é‘D‘F INRA@ \%



Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Method

Analyzing the replayed LSPIV measurements

i. Analyze the deviation between the replayed discharge measurements and the original ones

Comparison between Qg pmitca aNd Qreplayed - case : VGC1

1.5
1.4 T e P e PP e ey e - Qreference
. I T T Y - S S e e e e e e e O O I O e io-lQreference
- Deviation between @, ;,.....a SN0 @, .. L3 B
. R ) ° L submitted
can be explained by difference in: 1.2 000 Orononeg
—_— beeeh o @b e e repeaye
. . o © 1.1 ? s !
> Video sequencing (beginning/end T :
sequence) S ) ]
. . 0.9 T e ®goee
> Ground Reference Points pointing s *
> @Grid points positions a5 .
0.6

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Participant ranking

Example of comparison between replaved and submitted
results, on the first case of the VGC2020
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Method

Analyzing the replayed LSPIV measurements

ii. Analyze the velocity results with various graphics
1/15 - AQ,: -10.32 % - TA: 26 pix +— 0.39 m - framestep: 5 - Data: 0,

—
00

a) Scatter plot + histograms

HF e,
= I OSA ¢
6% : : 77i5’i1ra:13piz Sym = —0.975m/s
) ) ) ) ) 8:2: : ZSiszpmj- -5:'.!:‘!‘=ﬂ‘975m/s
- Represent the spatio-temporal velocity distribution 0af el iy LA
> All grid points s ni bl e L e e e L L0
: ik 0.9
> All time steps .
T 0.8
» Help to visualize the overall velocity distribution osh 07
. . . . . . . T =]
> Link the velocity spatio-temporal distribution with v | at:
parameters £ 00p 0575
, . - : : - 048
- Either raw or filtered velocities can be investigated 051 B °
—1.0- 0.2
0.1
—LE}—r 0.0
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Method

Analyzing the replayed LSPIV measurements

ii. Analyze the velocity results with various graphics

a) Scatter plot + histograms /

1/15 - participant ranking

1/15 - AQ,: -10.32 % - IA: 26 pix +— 0.39 m - framestep: 5 - Data: v,

: LONGEFAY Yoan

T AQuriginat = —1.83%
©sA:

) Sim = 13pix Sym = —0.975m/ s
i A 85ip = 13pir Syp = 0.975m /s

1 Sjm = 26pix Sxm =—1.95m/s

—
00
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[en] SRR an e saw] Wl e
25 LI I I B T

18jp = spix Sap =0.375m/s

AQ,: -10.32 % — Deviation between reference and
replayed discharge

kit R =Y

0.9

IA: 26 pix +— 0.39 m - Interrogation Area size
[pix] and [m]

0.8
0.7

framestep: 5 — Video sub-sampling factor 0.6 &

<’:D5anatysis - FDSsource/ FrameSteD>

0.5

£
LONGEFAY Yoan - participant name 043
0.3
AQorigina = —1.83% — Deviation between reference and -
submitted discharge N
Sim = 13piz Sym = —0.975m/s -
Sip—13piz  Syp—0075m/s  — Searching Area size e e e e ol
Sjm =26pix  Sem = —1.95m/s [pix] and [m/s] 225 —20 -15 -10 -05 00 05
Sjip = Spix Saxp = 0.375m/s vy[m/s]
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Method

Analyzing the replayed LSPIV measurements

ii. Analyze the velocity results with various graphics

a) 2D averaged velocity field

> Represent the averaged surface velocity field of all participants

5> —|—h e deViatiOn be fween replayed an d Aver:etged velocity ﬁ?ld per participa‘lnt - case: VGSIJ

reference discharge is depicted in the  —— e e e T — [ o)
atie e Tw Tw o o Y
legend i s e | | ST
. ) L. 5 R T e R QI G R i e 4 A 3 |- —-10.32%
» Each colour is assigned to a participant | e T | M-
1 B A e s e o I 1 — 8-333
. . . ) ) L SN, S e T T, Tt e Ll e e e e g it . .| - 0.08%
> Help toidentify areas with high velocity ‘ et | ‘ m—=issen
dispersion between users (possible £ 3 e e ‘ s
sources of errors) | e e e \ e
POV T T*‘—‘*‘* —r—— SE it —27.38%
o U . R e e | —20.0%
e — D W ; | . 28.17%
‘ — ————— e | - 27.46%
N e e -— e i ; . 27.06%
1t oot oo L s i gl e bt sosarns { I —24.29%
«-‘: D IO TRSEEIENE SR PR o
- . . _ 2
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Method

Analyzing the replayed LSPIV measurements

ii. Analyze the velocity results with various graphics

a) Transect velocities

> Represent the depth-averaged velocities along the transect, for all participants

g Th € deVia tlon be t\/\/ee n replay ed an d Depth-averaged velocities on cross-section per participant - case: VGC1
reference discharge is depicted in the 20 ‘ ‘ , ‘ ‘ ‘
legend

AL eriyent
—10.32%
—5.4%
8.33%
0.08%
—16.98%
—8.57%
—10.24%
—26.11%
—24.76%
—27.38%
—20.0%
—28.17%
—  —27.46%
1 — —27.06%
— —24.29%
— Bathy

> Each colour is assigned to a participant

FOIDD]

> Help to identify areas with high velocity
dispersion between users (possible
sources of errors)

Velocity [m/s] - Depth [m]
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Method

Analyzing the replayed LSPIV measurements

iii. Link errors with parameters and error source (water aspect, tracers type/density, user mistake)

Example of the case VGCT : | a Vence @ Saint Egreve (France)

=

» Characteristics:
> Low velocities (~1m/s)

> Artificial seeding = spatio-temporal variation of tracers
density

> Clear water —= potential near-zero velocities due to the
apparent bed movements caused by water refraction

> 2D ortho-rectification with 4 points

Calculation grid and transect printed
on ortho-rectified frame —
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Method

Analyzing the replayed LSPIV measurements

iii. Link errors with parameters and error source (water aspect, tracers type/density, user mistake)

Example of the case VGCT : | a Vence @ Saint Egreve (France)

Comparison between Q. pmittca AN Qreplayed - case : VGC1

1.5
1.4 T g L e P B R e e - Q'reference L. L .
P N 1 T O O O I +0.1Q e ference » Origin of deviation between submitted and
1'2 l N replayed discharge
- 50 O 0O O A O W 000 Qreplaged > Video sequencing: study window is too
ol 11 long for these participants
£10 N .
<& Sed .| /“ »\ > Analysis before the appearance of
{4 , | \/ artificial tracers
0.8
\ / > Transparent water = near-zero
0.7 / velocities (movement of the bed
0.6 N due to water refraction)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Participant ranking
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Method

Analyzing the replayed LSPIV measurements

iii. Link errors with parameters and error source (water aspect, tracers type/density, user mistake)

Example of the case VGCT : | a Vence @ Saint Egreve (France)

> 4 fps (1/5 source) > 20 Ffps (1/1 source)
1/15 - AQ,: -10.32 % - IA: 26 pix <— 0.39 m - framestep: 5 - Data: von 12/15 - AQ,: -28.17 % - TA: 50 pix <— 0.25 m - framestep: 1 - Data: v
1.8 T LONGEFAY Yoan 12 : : : i ! T T § Ludovic GAUTHIER
1.6r 1 1.0F {AQurigina = —29.44%
15[ 08}
il 82
. H Gf Al
- Segmentation of displacement i oaf
populations helped by . 15 10
B : : H 3 0.9
> acorrect time interval OO R e o os
05l @g::f“’o‘%'?: & i%‘%gﬁ“ - 0.7
R s . ’
> 3 correct filtering s [ heiy . g
E 00 ARy £ 00 ‘ g_sg
S Lol g . =
—05 ng; f (2 QQJG 8 % - 043
5 gg;mgsld n,:«f} 8% 5 i:%;;gb e e | 0.3
-1.0 ﬁ}%%_gﬁéfﬁf’f:ﬁ% 2’.5 i ol 0.2
L : 0.1
MR R —L5p , : : 0.0
=25 ~20 -lp -10 -05 00 05 95 20 -15 -10 —05 00 05 L0 00L0CZES.0
mah b/l

Raw results of two participants (1 and 12%)
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Method

Analyzing the replayed LSPIV measurements

iii. Link errors with parameters and error source (water aspect, tracers type/density, user mistake)

Example of the case VGCT : | a Vence @ Saint Egreve (France)

> 4 fps (1/5 source) > 20 Ffps (1/1 source)
115 - AQ,: -10.32 % - IA: 26 pix +— 0.39 m - framestep: 5 - Data: vy 1 12/15 - AQ,: -28.17 % - TA: 50 pix +—> 0.25 m - framestep: 1 - Data: v/
i - W BT
150 . 8-2
. . 1.0 0:4
- Segmentation of displacement | ol 0
populations helped by i o » .
e ﬁ 0.9 .
> 3 correct time interval e 10
05} 2.iids 07 0.5 O
. . R =l =}
> 3 correct filtering = bbb 68 05 £
E oo+ 05§  EE 00 053
S - 0_40% s 0.4’%
~05Ff - =03 0.3
ol 02 sttt 02
e 0.1 _ 01
;2.5' ‘—27.0‘ 7—1.5 V—’1.0 >—0.5’ ' 0.0 ] 0.5” 1.0 O@BDWMEv —25—20 —71.‘5 7—’1.0 ';0.5* ' 0.0 ‘ 0.5 : 1.0 Oml‘]ELD‘Z‘ﬂ‘.’ﬁ‘.ﬂ‘.‘ﬁ‘ﬂE»
va[m/s] EZL[T /:j]

Filtered results of two participants (1%t and 12%)
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Method

Analyzing the replayed LSPIV measurements

iii. Link errors with parameters and error source (water aspect, tracers type/density, user mistake)

Example of the case VGCT : | a Vence @ Saint Egreve (France)

> 4 fps (1/5 source) > 20 Ffps (1/1 source)

1/15 - AQ,: -10.32 % - IA: 26 pix «— 0.39 m - framestep: 5 -Data: vjuerwt 1 12/15 - AQ,: -28.17 % - IA: 50 pix <—> 0.25 m - framestep: 1 - Data: v/
2.5 T LONGEFAY Yoan 1.2
20} 3 - e i . s L =-1.83% 10

~ Segmentation of displacement

populations helped by
> 3 correct time interval = N
> a correct filtering = [l 1o e (8 0§
E 00 T : 0.5@ 0.57‘2
> Near-zero velocities were not correctly — «wsf | - = . i
filtered for participant B (right). This e n s el el 0

explains the stronger negative biason | *
the measured discharge

-25 -20 -15 -1.0 -05 0.0 05 10 0OLOBZRIHH05
va[m/s] vzm/ 8]
oL

Filtered results of two participants (1%t and 12%)
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Method

Analysing the replayed LSPIV measurements

iii. Link errors with parameters and error source (water aspect, tracers type/density, user mistake)

Example of the case VGCT : | a Vence @ Saint Egreve (France)

Depth-averaged velocities on cross-section per participant - case: VGC1

2.0
I . I M. MU W S, S _AQT%V'?:Q% - Itseems that VelOCitieS on
| | — - the right side of the flow

I I R R D D — oo were mostly under-
£ o' e estimated by several
LT - - /_ﬁ participants
'T;; —24.76%
g ! : —27.38%
E L T S ~20.0%
E —28.17%
< ‘ —  —2746%

1 IO —  —27.06%

— —24.29%
: — Bathy
-15 ‘ i ‘ *
0 1 2 3 4 5 6
Distance to left bank [m]
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Method

Analyzing the replayed LSPIV measurements

iii. Link errors with parameters and error source (water aspect, tracers type/density, user mistake)

Example of the case VGCT : | a Vence @ Saint Egreve (France)

Averaged velocity field per participant - case: VGC1

I

1 mis
ikl
| B < — masea] > |ESeems that velocities on
At % e Tw v 4w e e e—etiwieigm g H H
e et o e — cr— the right side of the flow
‘““?’“ﬂ""f*":*«;—«_'" Ed s il i TH—-— - were mostly Under‘
e T e e R e P g s . 5.4% .
SR Sl DU A - estimated by several
'  0.08% . .
,,,,,, G, T (ﬂﬁ%“ﬁ:&l‘l z - a
S S ] S e S < (a— -— _16'92:% partICIDantS
= P S R S PP p— —8.57%
£ - ~10.24%
= e e o
e 4 o ' pailini - —24.76%
P — —— —27.38%
e = - e . 28.17%
et el et - " — . 27.46%
—— A ——— et - 27.06%
,: e e L g 1w 2120%
| - gs TR T A e A
: - . 4 A
2 0 2 4 6
X [m]
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Method

Analyzing the replayed LSPIV measurements

iii. Link errors with parameters and error source (water aspect, tracers type/density, user mistake)

Example of the case VGCT : | a Vence @ Saint Egreve (France)

This is due to the low
seeding density which vary
through time

Near-zero velocities
corresponds to the river bed
apparent movements due
to water refraction

A correct time interval
helped to filter out these
velocities
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Method

Analyzing the replayed LSPIV measurements

iv. Use Forcing on parameter(s) to validate hypothesis (i.e. apply the same value to all participant and
evaluate the impact on the deviation from discharge reference)

Example of the case VGC1 : La Vence @ Saint Egréve (France)

> Aminimum video subsampling factor was imposed to the participants

> The obtained frame-rate ensures a minimum mean displacement of 3 pix:

n,...>3 PIX

mean

> Several filters were imposed:
> 1 =065

> ﬂmi

=01
> nmax: 2

> Vx_ =0

max

> This replayed dataset is named @ |minDt+ fiters
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Method

Analyzing the replayed LSPIV measurements

iv. Use Forcing on parameter(s) to validate hypothesis (i.e. apply the same value to all participant and
evaluate the impact on the deviation from discharge reference)

Example of the case VGC1 : La Vence @ Saint Egréve (France)

VGC1 - Relative error between reference (ADCP, u,.; = 12.4%) and LSPIV > Strong reduction of the

; —= ' relative error with the
oL L — ] reference
ol ﬁ — - Strong reduction of the
= . ] dispersion of measurement
<]
30 T — - ] . , ‘
| > This confirms the impact of
. o filtering step on the

Qs'ub'r‘n.itted (\?Ir Qr‘m-ml;t+félters meaSUremeﬂt, lﬂ thls
particular case
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Results

Investigation on the sensitivity of each case of the VGC 2020

T i S Case#

‘ » Particularities
> Low tracer density on the right side of the flow
> Water transparency

> |Low velocities
2D ortho-rectification

07

-~ _Sensitive parameter(s)

> Time interval

> Filters
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Results

Investigation on the sensitivity of each case of the VGC 2020

57

Case #2
> Particularities

> Far distance
> Low displacements
> Tracers density and quality vary spatially

> Scaling (no ortho-rectification)

-~ _Sensitive parameter(s)

> Time interval

> Filters
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Results

Investigation on the sensitivity of each case of the VGC 2020

Case #3
> Particularities

> Obligue point of view
> 3D ortho-rectification
> Almost pipe flow under the bridge down-stream

-~ _Sensitive parameter(s)

> Surface coefficient
> Correctvalue: 1.06

> In this case errors are mainly due to a user mistake: wrong surface
coefficient applied.
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Results

Investigation on the sensitivity of each case of the VGC 2020

Case #4
> Particularities

> Far distance
> Hidden parts of the flow (trees)
> Scaling (no ortho-rectification)

» Sensitive parameter(s)
> Grid

> LSPIV MacGyver tricks >

> Add grid points in visible areas between
Crees

> Adaptinterpolation radius for surface
velocity determination on transect
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Results

Investigation on the sensitivity of each case of the VGC 2020

Case #5
> Particularities

> Low tracer density on right side of the flow (shadows)
> Obligue point of view
> 2D ortho-rectification

~Sensitive parameter(s)
> Grid
> Filters
> LSPIV MacGyver tricks >

> Truncate grid to prevent PIV errors due
to low contrasted surface on right side

> Rely on transect velocity extrapolation
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Results

Investigation on the sensitivity of each case of the VGC 2020

Case #6
> Particularities

> 3D ortho-rectification

-~ _Sensitive parameter(s)

> Ground Reference Points pointing

> Poor spatial distribution (XY-space) of the GRPs
— High sensitivity to the errors of pointing

i
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Results

Investigation on the sensitivity of each case of the VGC 2020

Case #7
> Particularities

> Sun reflections
> Far distance
> Low displacements
> Areas with poor tracers density

> Scaling (no ortho-rectification)

» Sensitive parameter(s)

> Time interval
> Grid
> Filters poor contrast or static objects (e.g. right bank) measurement errors can occur.

~In this case the grid points are very important. If a grid point is set in an area with

These errors are difficult to filter out as correlation can still be high.
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Results

Investigation on the sensitivity of each case of the VGC 2020

3 * VR i WY 2 Gl f g
r YT L /R o ik
L Ly A 'S 2 /
AR i ? L A Case #8
Wl - ol el BTN A
- o

> Particularities

> \/olatile tracers
> High displacements
> Recirculation (rocks on the right side)

¥

2D ortho-rectification

-~ _Sensitive parameter(s)
> Grid
> Filters

~» Surface tracers are very fickle which generates many spurious vectors.

» The recirculation implies that many vector directions can be found within the
vector field. As a consequence, vector-based filtering is limited.

Thus, many spurious vectors remain unfiltered and affect the velocity results.
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Reducing the operator effect

Parameters wizard

* Assistance tools proposed to contain errors
> Pre-processing tools used to help the user to set up the parameters
> Post-processing tools used to ensure robustness of the measurement

 Validation of the various tools on the VGC dataset

* Assistance tools (AT) :

> Automated time interval (video sub-sampling)

> Sub-sampling factor ensuring a mean displacement magnitude of 3 pixels between the two first
frames

> Temporal coherency
Temporal filtering
> Filter velocities at a point with a threshold at 2o from
Median velocity used instead of mean velocity

> Spatial coherency

Median test  (Westerweel & Scarano 2005)
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Reducing the operator effect

Parameters wizard: Assistance Tools (AT) applied on the VGC2020

—

Case #1
> Particularities

> Low tracer density on the right side of the flow
> Water transparency

> Low velocities

> 2D ortho-rectification

| L T
: | : ~ Discharge errors reduced with assistance tools
= . ) . | > Results can be improved more by playing with
R R s I ] the median test parameters
,30,,,,,: ,,,,,,,,,,, o _I_ ,,,,,,,
4ok :1
qub't;litted Qreplnyed Qrepla"yea'|AT
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Reducing the operator effect

Parameters wizard: Assistance Tools (AT) applied on the VGC2020

7

Case #2
> Particularities

> Far distance
> Low displacements

> Tracers density and quality vary spatially
> Scaling (no ortho-rectification)

w0 o ]

-0} Y . | { » Discharge errors strongly reduced with
730 - T —_—
_40 ..
— Q submitted Qreplayed| AT Qreplayed
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Reducing the operator effect

Parameters wizard: Assistance Tools (AT) applied on the VGC2020

Case #3
> Particularities

> Obligue point of view
> 3D ortho-rectification
> Almost pipe flow under the bridge down-stream

ol N > Results are also replayed with a correct
— surface velocity coefficient (alpha = 1.06)
L I = . .

%—10 I e P :b - ] > Strong reduction of discharge errors
<. o =1 | ~ Deviation with the reference is reduced to
: T ~1% with the assistance tools

qubr‘mtted Qf‘ﬂplfﬁ-yﬂd Qreplay;d|alpha Qreplayea‘] alpha+AT
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Reducing the operator effect

Parameters wizard: Assistance Tools (AT) applied on the VGC2020

Case #4
> Particularities

> Far distance
> Hidden parts of the flow (trees)
> Scaling (no ortho-rectification)

VGC4 - Relative error between reference (ADCP, u,.; = 15%) and LSPIV

~ Dispersion of errors is reduced

—80 w | ‘
Qs’ubmz'tted Qrepla.yed Qreplayedf|AT
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Reducing the operator effect

Parameters wizard: Assistance Tools (AT) applied on the VGC2020

e STy, S = ; N
B s T R S - Ze!

S

'

Case #5
> Particularities

> Low tracer density on right side of the flow (shadows)
> Obligue point of view
> 2D ortho-rcetification

VGCS5 - Relative error between reference (ADCP, u,.; = 10%) and LSPIV

— : - ~ Deviations from reference discharge are
= T : L > Note: the “grid tricks” was not used. In this
w0 |l &l "] case Stroﬂg errors remain on the r|ght Side

ol - . T of the flow due to the lack of tracers
—30

.
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Reducing the operator effect

Parameters wizard: Assistance Tools (AT) applied on the VGC2020

Case #6
> Particularities

> 3D ortho-rectification

VGCS6 - Relative error between reference (ADCP, u,.; = 9.3%) and LSPIV

T S T B > NO amel|orat|on OF the FeSUltS

—a— — > In this case, errors were caused by ortho-
20 b T ] rectiﬁcatiOﬂ V\/thh eXD[aiﬂS that aSSiStaﬂce
tools does not affect the results

AQ[%)]

—40F ]
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Reducing the operator effect

Parameters wizard: Assistance Tools (AT) applied on the VGC2020

Case #7
> Particularities

> Sun reflections
> Far distance
> Low displacements
> Areas with poor tracers density
> Scaling (no ortho-rectification)

ol * ,,,,,,,, > Dispersion of the deviations to the
0 o = reference is slightly reduced
CITI ? e e > In this case, the defined grid has a stronger
T 0 impact on the results. This explains the
t .
4 Q.subrlnitted Qre:;ayed Qrepla;ed‘AT
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Reducing the operator effect

> Particularities

> Volatile tracers

> High displacements

> Recirculation (rocks on the right side)
> 2D ortho-rectification

50F oy > The assistance too[s a[[owed to contain
= o e 1 with reference
q 10 L =\ o —m .
o R — = —
10 |_ ,,,,,,,,,,,,, - |
- Qsubmitted Q played Qrsplayed'AT
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Quantifying the operator effect in LSPIV image-based velocity and discharge measurements

Reducing the operator effect

Parameters wizard: Assistance Tools (AT) applied on the VGC2020

v Global amelioration of the results with the assistance tools proposed

v Strong amelioration in the cases without specific error sources (shadows, lack of tracers, ortho-rectification
errors, water transparency...)

v Robustness of the LSPIV measurement is enhanced with the assistance tools
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Context Method Results Reducing the operator effect

To be continued...

LSPIV
GREAT AGAIN
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