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Intreduction

Purpese. of Synthetic Vision System (SVS)
inTtiativer - reduce low: visibility: during rlight by,
Using 3d displays

Current research = implement SIMEELHING
algorithms' te) reduce: jitter ink optical tracking
data

he behavior ofi the optical tracking data is
considered! in this study as' a means ofi making a
more intuitive smooething algerithmi selection




Background

here are three major classes ol optical
trackingl data:
Minimal (Rear'stationary; sitlations)
Graduall (Slew: but definite movements)
Shanpi(sudden intentional mevements)

Statienary data could be considered: al fourth
class




Background

Plat of ime (minimal m Plaot of
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Background

\What' IS the extent off Smeothness that IS
iequired?

5ight smoeothers
|.east effiect
Preserve trends within data

[Heavy smoethers
Most effiect

May: drastically’ alter original data pattermn




Background

WWhat smoeothingl method Willfbe tised?

Smeothing) by fitting
Moeld datal inter mathematical function

Smeothing by alteringl datarvalues

Change: the valties i the datal set te) create
smoeether trend




Background

What types) 0ff STeothers are there?

Linear Smoothers
Superposition:  S(x+y), =S(x), +S(»);

NonR-LiRnear SIeothErs
L ocation Equivariance: S(y+a);, =S(y); +a




ODbjective

Project Goalsk

Select smoeothers based on alerementioned
considerations

iest and cempare smoeothers on theroptical
trackingl datiar subjected tor eEngine Vikration

jitter




Procedure

Select simoething algoerkithn properties:
Moderate Smoeother
NoRlinear
Compounad

Add Vibration jitter to three classes) of
eptical tracking data (19asearen previeus
WOrK)




Procedure

Previous smeothing aldoekithnmss
LOESS
Movingl Averager (mest suitable)
Savitziky-Gelay,

New: smoeothing algoerithms considered:

Mediant Ellters
SRSSH
4253H
(BRSR)2H, twice




Procedure

SRSSHI— Composed! 6f:

SR —repeated running median: (spani )

SS/— Splitting (PEerfiormed GRCce)
Includes endpeint smeothing &
Hi—HanRIng fHlter
MOVING averade (spams)withrweights (72 Va2 V)

Variant: SRSSH| twice
twice — rerough* then smoothl data




Procedure

4253HH — Composed! 6f:

42" — running median: (span: 4) fiollewed: By,
fURRIRG median (span 2)

S5 — UNAING mediant(span's)
3 — running median (span: 3)

gl =" nlelalnliglef el

Variants: 4253EH
42551H, tWice
4253EH|, twice




Procedure

(BRSRHZ2H|, twice — Composed of
SR —repeated running median
SR'— repeated splitting

2H— 2 terations; o iHamning filter
twice —rereughi then smooth




Procedure

Compare SRSSH|, 4255H, (and Its Variants)
andi (SRSR)ZH tWice to:

3
5

49
Moving Averade (Spant9)




Results
Engine Vibration Jitter on: three data types

Plot of Yaw vs. time, minimal movement with vibration added Plot of Yaw vs. time, gradual movement with vibration added
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Smoother

R)
5
42
3R
3RSSH
3RSSH, twice
4253H
4253EH
4253EH, twice
4253H, twice
(BRSR)2H, twice
Mov. Avg. (Span 9)

Results
Error' Ranges for Smeothers

Minimal Error

Range
12.91404483
12.90311557
12.88244504
12.91404483

12.91343862

12.85037654
12.86384612
12.86384612
12.94461569

Gradual Error Range

0.361910134
0.258851079

0.361910134

0.294723273

0.2108082
0.239807014
0.239807014
0.314233389

0.171

Sharp Error Range

1.003758094
0.140924054
2.499846452
2.629205211
1.258311513
L2581 1543
1.222170669
1.222170669

1.7895




Results

liop) 3 smoeethers fer Minimal Data

Moving Average Span 9

Moving Average Span 9
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Results

ljop) 31 smeethers fer Gradual Data
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Results

Jiop) 31 SMeLhErs fer'Sharp: Data




RESUIS
Comparisen off 4253 andl variants

4253H, twice

Time{ms)

4253EH 4253EH, twice

Time{ms)




Conclusion

Voderate; Compound NoR-lInEarr SMOBLHES
WEre more resistant than linéar smeothers

Certain' SmoothersiWere more suitable fior
SPECITIc data typPEs

MoSst consistent — 42551




EUture Work

Consider anl adaptive smeother for jitter
ieduction

Investigate signiicance off tWicing and

endpoeint smoesthing especially on; sharp
data
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