ProVAL User’s Guide / Analyses

Power Spectral Density (PSD)

The Power Spectral Density (PSD) function of road profiles is a statistical representation of the importance
of various wave numbers (or wave lengths). Pavement profiles can be decomposed into series of sinusoids
using techniques (such as Fast Fourier Transform or FFT) to show how the variance is distributed over
wave numbers. The PSD implementation in ProVAL is similar to the method used by University of
Michigan — Transportation Reseatch Institute (UMTRI) tesearchers with a drift removal technique.
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Profile Selection

Any number of profiles may be selected.

Power Spectral Density

9] Use Cetave Bands ‘Fe | Profie Selion | Filer
Curlellp [ Lefl Bevalion FUl - Mone

Bands Per Octave [ . 7
o < creeift) 000 | Corkdonn (] Left tevation None
I Right Dlevation Hone

Page 80

ProVAL 2—H%—#H4 F / o

INT—AR7 P IVEE (PSD)

BT 0T 7 A NDRT— AR hVEREE (PSD) BI¥UE, B 2 (130 E) oEEEE

FAHIICR L7z b O TY, ST 0 7 7 A VOEIAEHOEN S, EOL I IZHMLTWENnE

IRTTZOIL, ATV A REeflio TOBEAN (B x Ems# 7 — Y =& H#iFE 7213 FFT) v ) —XI2

ST D 2 ENTEET, ProVAL O/ —2 7 MUVEBEDEANL, FY 7 METF 7=y 27T

VA RFAEMEFT (UMTRI) OWFE#IZ Lo Tl 2 HiE L FEIL T ET,
sinusoids (V4 VA F) : A Vit at A L EoOmEDZ L, FAF VA RiTEE -
PEIE - ACFRIC L 0 B SN D, B OETINHEIKRTE L, IRIFe ENEEBE2ZT 5, [
AR WEHRIC T2 FREE LV ]

v L |[gsa] &

1.00=-04 I —

Fuss e TR ;rJu}"U«\ i fm“,r

£ / \“"\.. | L | ni

gwu«oe V | /\[J J |'||I

‘g-l.olk-a? :

300 ;01 01 1 10 100 1000
7077 1IV0OBIR

DT T A NVERIRT D ENTEET,

Power Spectral Density
¥ e Octave Bancs (Fe  Frotie Soction_ Fiter
Curlelly & Loft Devation  Full fiooe
Bands Per Octave 12 Flagen Mae
[ 3 ] Curkdown 7 Loft Divation More
T Rught Dlevation More

Page 80




ProVAL User’s Guide / Analyses

A different filter can be specified for each profile by clicking the hyperlink in each input field. A dialog box
would prompt for you to select a filter.

Filter Type 1RI -

Mone

IRI
7 Butterworth Band-pass
F Butterworth Low-pass

\ Butterworth High-pass

b Close

The following filters ate available:

None

IRI

Butterworth Band-pass
Butterworth Low-pass
Butterworth High-pass

YyYYVYYY

Inputs

Input Templates ate available for this analysis. Changing the selected profiles will not affect the template.
Howevet, the template will set the wavelength filter for each profile.

P Octave Bands - Enabling Octave Bands will enable Bands Per Octave and disable Constant
Frequency Interval.

P Bands Per Octave - Number of reported data points when a frequency or wavelength is
doubled or halved.

» Constant Frequency Interval - The frequency interval when the narrow band report is
desired.
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Outputs

Two output chatts are available via the Navigate button: Slope PSD against Wave Length and Slope PSD
against Wave Number. The Slope PSD vs. wavelength is recommended as the default view.

Power Spectral Density

] Use Gickave Bands

Bands Per Octave 12|
| [CureUp  ¥iLeft Blevation  Ful

Constant Frequency Interval {cycheft)

—_

. Slope PSD vs. Wavelength chart

File Brofile Section | Fiter

Curldown ] Lett Bevaben  Full
Faght Evevaticn

Fight Bevaticn

Hene
Mone
- Mong
Mone

(=] |

Sope P50 (wive Lengtn)

Slope PSD (Warve Number)

|Logscale | [ B

1,00e-03

1,00e-04

jeycle)

ity

1,008-05

1,00e-06

Slope Spectral Densi

1.00e-07

1,00e-08
i

4

10
Wiave Length (ft/cycle)

Curlelp - Left Elevation

100

1000

5

Slope PSD vs. Wave number chart

|Logseale | [ B

Wanve Mumber (cyclefft): 2.1076 Slope Spectral Density (ftfeycle): 0.0009

1.00e-03

1,00e-0¢

£1.00e-05

1,00e-06

1,00-07

Slope Spectral Density (ft/cycle)

1.00e-08
0.001 0.0 0.1 1 1o
Wawe Mumber (cyele/ft)
CurleUp - Left Elevation
4 »
Page 82

ProVAL 21— —H4 K / St

HAh

ZoOWN 77 7%, U5 Lo Navigate (75— R ] R Z Lo TRIATE £ : Ar—7PSD
WX DR & Ar—7 PSD It Hi#, Am—7 PSDIXER CTRD Z EMNEE LY,

Power Spectral Density

- Hevpote 'll

¥ Use Octeve Bandh. Fie Protde Secton  Fiter o Sope PID (Weve Length)
~ Cordown ™ Loft Dievation  Full HNene Lope P40 (Wave Number)
= = Foght Elrvateon Hene
Constant Frequency interval (opcie 1) Curelp ¥ Lot Eivaton Pl = Digne
Rght Bl atacn Meone
1. Ar—7PSD LRI T 7
wotcse | B B
1.00e-03
i 100804 | A e
4 i
s f A | e
5 1.000-05 — } | Y |
g g W M\ !
=
£ 1.000-06
5 .
'ﬁl w07 f
1.00e-08
ol 100 1000

10
Wirve Length (Tfovde)

Curlelp - Left Clevation

2. An—7PSD L 77

Leosede | [ P

Wiave Numbes (cyclefit): 2.107% Sope Spectrd Dernly (Fftjorde): 00009

Skope Soactr i Derty (tjoyde)

SEBEERE
8 8 8 & 2 8

0.001 0.01

0.
Wirve Number (cydefft)

Curlellp - Left Elevaton ’

Page 82




ProVAL 1—#—7#1 F / 54
Fr—hrar br—Y—A =0 [fEHEO LogScale (R 7 27 —1)] RE LT, Fy— LDy
ProVAL User's Guide / Analyses il A — Vv ERIE A — M D % B 2 E Sk E T, [Log Scale (1 'A% — )] R4
E B2 EREGICRAOT 5L b ET,
% Log Scale buthn in the chart control toolbm can be used to toggle the chatt y-axis between log scale and Power Spectral Density ———— |
linear scale. This is useful to make peaks easier to see.
Power Spactral Density | M- T r“:-t :‘::u-.-.cm ::-'n. :; ]
Barch Par Oxtove 7 Rt Dovatson o
Uk Oeaaree Bans (rie | profie Section | Fiter ‘ Curdome ot Clearon [
Bord Por Sxlave | 7 e “':‘um - ﬁm [Ty S— Nore
L = Fle e
] ot e Tione
D “ Right Fevation Mot
i @B
o O 04
g B F
Tr— 1 ]
) ;:_ 200004 |
EW“W“ g.‘nn-m
Ezoen § |
i }': b | !
gx.m ™ = .'\._ & A .: /
) - i i @ e =
U.M"I’ - . e - - - -;M wave Larg® (Priope)
Curiis Lot Cleestion
: —
Page 83 JE—
Page 83




ProVAL User’s Guide / Analyses

ProVAL 2—H%—#H4 F / o

Precision and Bias (ASTM E 950)

The precision and bias analysis based on the ASTM E 950-98 “Standard test Method for Measuring the
Longitudinal Profile of Traveled Surfaces with an Accelerometer Established Inertial Profiling Reference”
requires 11 profiles (including one reference profile measured with a reference profiler such as rod-and-level)
along the same pavement section. This ASTM specification also requites that the pavement section be
321.8 m (1056 ft) long, with the profile measured at increments of 0.3048 m (1 ft). Beginning at 0, and
taking 1056 additional measurements, each of the profiles must have 1057 data points.

lﬁ ) E' ﬂ%gqili.
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Precision and Bias

File | Profie | Basis | Sample Interval (mm) |

RefProfie [Left Hevation [ 304.800000
[@]Right Elevation [/

Run01 [ Left Elevation [0 304.800000
[¥]Right Elevation

RuN02 [l Left Elevation 304.800000
[¥IRight Elevation
RUND3 ] Left Elevation 304.800000
[ Right Elevation
RUND4 1) aft Flavation 7] 304.800000 Bt

The ASTM E17 Vehicle-Surface Interaction committee is currently
revising the ASTM E950. This module may be deprecated soon.
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Eleven profiles must be selected, one reference profile and ten comparison profiles. The section length
must be 1056 ft and the sample interval must be 1 ft, for a total of 1057 data points.

N/A
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Precision and Bias
Fils Profile Basis | Section | Sample Interval (in)
RefProfile (] Left Elevation | [v| (Ful ~ 1z.0
Right Elevation Ful
Rundl eftElevation [ Ful ~ 1z.0
Right Elevation [T
Run02 eftElevation [ Ful ~ 12.0
[CIRight Elevation [T
Run03 eftElevation ] Ful ~ 12.0
Right Elevation [
Run04 eftElevation [ Ful - 12,0
Right Elevation [
Run0s eftElevation [ Ful - 12.0
Right Elevation  [7]
Run0g eftElevation [ Ful - 12,0
Right Elevation [
Run0? eftElevation ] Ful ~ 12.0
"I Right Elevation [
Run08  [F1aftFlevation 71 Ful = 12.0

The outputs of the precision and bias analysis are:

>

»
>
»

Bias

Precision

Bias Classification
Precision Classification

Mame

Bias {rnm)
Precision {mm)
Bias Classification

Precision Classification

Yalug
0,233
0,265

1
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» Bias (/N1 7 %)
»  Precision (/%)
» Bias Classification (/31 7 A 434H)
»  Precision Classification (k& 4y%H)

Name Yahue

Bias (mm) 0.233
Precision (mm) 0.265
Bias Classification 1
Precision Classification 1
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Profiler Certification Module (PCM)

The Profiler Cettification analysis includes the ability to compare multiple runs of a profiler (i.e., repeatability
test) and compare those repeats with a basis profile (i.c., accuracy test). The Profiler Certification analysis is
based on the guidelines in the AASHTO R56 “Standard Practice for Certification of Inertial Profiling
Systems”.

Profile Selection

Compatison profiles and one basis (in a two-channel format) or two basis (in a one-channel format) profiles
may be selected. Selection of a basis profile is only required for the accuracy test. Selection is on a file basis;
all profiles in a selected file will be used, if possible. Only profiles marked as Left or Right will be analyzed.
Left profiles will only be compared against other Left profiles and the same for the Right profiles. All user-
selected files will be assigned a run number by the program — starting at number 1 or whatever lowest,
missed consecutive number for the current selection. The users, howevet, can edit the numbers as needed.
The run numbers will disappear if a selected profile is assigned as “basis” or reference profile. For
informational purposes the proﬁles available in each file will be listed, as will the sample interval.

Close AddFies Save Report Viewer Edltor

Profiler Certification
Inputs 2

Meximum Offset () [ 4 | File |Profies | Basis Run | Sample Interva

||zic:>mpare 01 Left +Right By 0.995560,
Minimum Repeatabiity (%) | ¥ Compare 02 Left +Right 7] 2 0.993960
- ey (78) |@Compare703 Left +Right  [7] 3 0.939960
!@Cumpﬁre_M Left +Right [ 4 0.939960
Basis Filter e, || Compare D5 Left +Right 7] 5 0.939960
e LGt 250mmFilter) | FIRETLWPO1 Left ] 0.999996

0.999996

(SN

| Ref RWP_01 Right

Two wavelength filters can be specified, one for the basis profile(s) and one for the compatison profiles.
You can click on the hyperlink for cither Basis Filter or Comparison Filter to access a pop-up window and
change the filter settings.

Filter Type IRI -

MNone

IRI
% Butterworth Band-pass
7 Butterworth Low-pass
% Butterworth High-pass

|- Close
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Profiler Certification
Maximum Offset (ft) 5| Fie Profies  Bass Run  Sample Interval
= ¥ Compare 01 Left +Right i 099990
Meimum Repeatablity (%) | 9 ¥ Compare 02 Left + Right 2 0959560
Mirimum Accuracy (%) %0 ¥ Compare 03 Left +Right [ 3 0999560
- W Compare 04 Left + Right 4 0.999%60
Bass Fiter Bl {reh 2%0ren Fiter) ¥ Compare 05 Left + Right 5 0.9
¥ Ref LWP_01 Left v 0.9995%
Comparison Fiter 181 (wish 250mm Fiter) =
¥ Ref_RWP_01 Right 7 0.9999%

HHET o7 7 AR L TLIoL, T 07 7 A /KL TL oD, 2007 4 V& 2 E
THZENTEET ARy TT v T ULV RUIET IV RALT, 74 NVEZDREELEZ DHT2DIC
[Basis Filter (J£%~ ¢ /L #)] %7213 [Comparison Filter (Jtfe~ 4L 4)] O/~Ag =1 /7
IV THIENTEET,

Filter Type IRI -

IRI

¥ Butterworth Band-pass
T Butterworth Low-pass
¥ Butterworth High-pass

E
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The following filters are available:

None

IRT

Butterworth Band-pass
Butterworth Low-pass
Butterworth High-pass

YyYYYYY

Inputs

Input Templates are available for this analysis. Changing the selected profiles will not affect the template.
However the template will set the wavelength filter for each profile. The inputs include:

P Maximum Offset (see Cross Correlation for detailed description)
»  Minimum Repeatability or Passing Score for average coefficient of cross correlation
P Minimum Accuracy or Passing Score for average coefficient of cross correlation

Profiler Certification

Masimum OFfset (Ft)
Miimum Repeatablity (%)
Mirimum Accuracy (%)

Basis Filter IRI {with 250rm Filker)
Comparison Filter IRI (with 250mm Filter)

If a basis profile is selected, the sample interval should be less than 2.75 in. If not, a
warning would be issued along with the analysis results.

Similar to the Profile Synchronization module, the Profiler Certification Module will
automatically pre-process (condition) the entire profile traces, crop the profile
between the lead-in and lead-out (i.c., the Full section), and petform interpolation (if
sampling intervals are different between the basis and comparison profile) ptior to
computation of coefficient of cross correlation.

Users need to define lead-in/lead-out distances on the Editor/Basic screen, and
left/right channels for each profile on the Editor/Info screen.
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» None (fL)
IRI (EBET 7 2540
Butterworth Band-pass (/X% —U —2Z/3 R/3X)
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Profiler Certification

Macmn Cffset (ft) s
M Repeatabiity (%)

Mrinum Accuracy (%)

Barses Fiter (B (vath 250mwm Fiter)
Comparison Fiter [BL{vath Z50men Fiter )

HAHET 07 7 A VO TR 2.75 A T KM TRITIUZR Y 8 A,
2.75 A TR TRVES, BE, ofTfRE L bICINET, TrT
FANDRE Y 2=V EFBET, 787 7 A AT Y 2 — /IR~
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A7 ko [Navigate (&% — k)] A& 2T, Summary Results (855 52) & 721 Detailed Results (Ff
Outputs

MAES) ZBA T ES 0,
Profiler Certification: Summary Results

Under Navigate, choose from the Summary Results or Detailed Results.

‘Pmﬁler Certification: Summary Results | anaivee | fmmNavigate ’51]

| — Repeatabilty - Left | Repeatability - Right | Accuracy - Left | Accuracy - Right
=== Inputs Comparinon Count 10 Ll 5 5
j Statistic | Repeatability - Left | Repeatability - Right | Accuracy - Left | Accuracy - Right \% % Passing 100.00 10020 10000 10000
Comparison Count 10 10 5 5 2 e summary results RS E5 ) 1. LLFO@Y ¢35
% Passing 10000 10000 10000 10000
o1s ) o p o . =Lz
The summary results include the following: Brepe:ibll;taysg(gf r@{) » Eﬂﬁﬁl E:’Z g;&g;gﬁ (7?5) 0)74 = :EL};L ‘i 7 7"; J;LL; ; A bEhE
S ¥N2) FRONLIE O E TR T7 7 AON ZLITR .
Repeatability - Separate results will be listed for each profile type (left and right). The distance and h R L = o
cortelation value at the point of maximum correlation will also be shown for each combination of profiles. Accuracy (HE[E) — fHxOFERIT, Frx- XA T7TLIC X MIERENET,
Accuracy - Separate results will be listed for each channel type. Statistics (FEFHi) —HFHMEDOBE : (LUFDi# Y T3 : comparison count (VLii#) . % passing
| paN = &)) N2 PA ini N 3 ot il
Statistics - Summaty of statistics (including: comparison count, % passing, mean, minimum, maximum, B (RERLEOLH#E%) \‘\meanv(:Ff/J) » minimum (/1) , maximum (§X). standard deviation (8
standard deviation, and grade.). #fF2E), grade (Z/'L—R))
Profiler Cartification: Summary Results e [ e— mm:ww boheatce o e Movgete -
Statistic Repeatability - Left | Repestability - Right = Accuracy - Left | Accuracy - Right et Fapestubity - Left | Repestabsity - Fight  Accuescy - Lot Accumacy - Fight
Compasison Count 10 10 5 5 Comparnon Count 0 w 5 5
% Passing 10000 10000 10000 10000 % Paring 10000 1000 10000 10000
Mean 142 B0 9394 s Mesn o %10 B s
Minimuen %3 %% 220 u Munumum % s nn wH
Masimum w3 %33 33 B Mawrmm . %5 53 BN
Standard Devistion 02 02 14 04 Standued Devistion 0 02 " o4
S L e fauxd Pussed Pasoed Grade Passed Passed Pasted Passed
[ ———— R — Sy st comrensy Domey s oo
Run | Left [Right | |Run | 2 | 3 | 4 5 Run 2 3[4 |5 Run| 2 |3 4|5 Run 2 3|4 |5 mh‘:lls Waemi2 131415 T T R T Bom' 2 3145
195 % 1@ %99 1-01 01 0n 02 1% wwe 101 01 0p 02 e S T IL T ) N % TR TR
:: : : ”;: : u_:i:: : ”;; : ”m:j 2 0% W 2 Woww 2 s2o103 :? wWww 2 o2o0102
B ow @ i 03 ‘ o | 02 P ou w2 TN ] 21 01 ) 00 W ] 2101
s s @ = &8 Bl o L 4 03 4 £ t [¥]
s m %
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The detailed results contain additional information about each repeatability and accuracy comparison.
Statistics include correlation, shape coefficient, roughness coefficient, offset, basis IRI, comparison
IRI, and IRI difference.

Profiler Certification: Detailed Results | Ansae | [ Navigate ﬁ‘
concrete? concreteS 96.44 0.985 9788 03 717 7847 169 =~
concrete3 concreted 9791 0.991 98.78 -01 7784 7823 0.50
concrete3 concreteS 9737 0.994 9792 01 7784 7847 081
concreted concreteS 97371 0997 9768 03 7823 7847 031

Basis | Comparison  Correlation (%) | Shape Coefficient | Roughness Coefficient | Offset (ft) | Basis IRl (inmi) | Comparison IRI (in/mi) | IRI Difference (%) | —

concretel concrete2 9943 0.999 99.52 -01 76.89 7675 019
concretel concrete3 99.00 0995 9953 0l 76.89 52 081
concretel concreted 98.95 0994 99.52 0.0 76.89 32 055
concretel concreteS 99.12 0.997 9941 0.2 76.89 7714 032
concrete? concreted, 98.90 0.996 99.33 0.2 76.95 7152 1.00
concrete? concreted. 98.96 0835 9944 01 76.75 7732 075
concrete2 concreted 99.07 0.998 99.27 0.2 76.75 7114 0.51
concrete3 concreted 99.53 1.000 99.58 -01 7152 7132 -0.26
‘concrete3 concreteS 99.09 0998 99.32 01 7752 7714 049 =
concreted concretes 98.98 0997 99.25 02 32 7714 -0.24

ProVAL 21— —H4 K / St

FEABZRAE R, AL S M HRICBET 2 S R A MAE G A FE T, MEHEIL, correlation (FH
BAM:) . shape coefficient (3= 7{#%). roughness coefficient (7 7 % A4#%%) . offset (47 &
v b)), basisIRI (JE#E IRI), comparison IRI (kb IRI) & Ot IRI difference (IRI ) ®Di@Y T

concretel concreted L2 0985 s 03 ni Ay 188 -
concreted concreted f2f 053 Man 01 M na 050
concrete] concreteS wxn 0994 182 01 T TRAT (21
concretel concreted na 0597 res 03 nn AT 03

Comparison | Correlation (%) | Shape Cosfficient | Roughness Cosfficient | Offset (ft) | Basis IRI (in/mi) | Comparisen IRI (in/mi) | IRI Difference (%)
concretel 9468 0989 9576 10 7594 76.83 117
concrete? 9552 0993 96.20 10 75.94. 7717 162
concrete3 9433 0984 9586 -10 7594 T1.84 250
concreted 9308 0975 9543 10 7594 78.23 302
concretes 9207 0979 9410 10 7594 7847 334 |
Comparison | Correlation (%) | Shape Coefficient | Roughness Coefficient | Offset () | Basis IRI (in/mi) | Comparison IRI (in/mi) | IRl Difference (%)
| concretel 9545 0997 9573 18 75.01 76.89 126 iz
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concretel concretel 9243 059 15 01 %85 %75 019
concretel concreted w00 0595 i 01 L] nR 081
concrete]l concreted L 054 s L1 %8 a2 035
concretel concreted w2 0597 94 02 %89 nu o
concretel concreted w890 0.596 w3 02 %75 n 100
concretel concreted 856 0595 B 01 %73 na o
concretel concreted wor 0598 wn 02 %75 i 051
concrete] concreted w53 1000 Bl £ s na D26
concrete] concreted w09 0598 L k] 01 mns2 nu 245 ¢
concreted concretes o 097 w5 02 na: T4 Sl

| Comparscn  Correlation (%) Shape Coefficient  Roughness Coefficient | Offset () Basis IRI (in/mi) | Companison IR (in/rmi) | IRI Difference (%)

congretel e 0989 5% 10 M %43 ki)

concretel 9553 0893 620 -10 TS84 T 182

concreted 9433 05 B8 10 T na 2%

cencreted 9108 0975 9543 10 T nn 0

concrete’ 207 o5 410 -0 T58e TRAT Ex ) 3
J'(ul\pm Comelation (%) Shape Coefficient | Roughness Coefficunt | Offset (1) | Basa IF1 (i) | Companrson IR (/) | IR1 Diffesence (%)
| concretel 9546 a7 BN s 7594 %8 126 -1
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Profilograph Simulation

The Profilograph simulation emulates Profilograph traces (such as California Profilograph) from true
profiles collected using inertial profilers or other devices that are capable doing so. Profilograph indexes are
computed and scallops can be identified and viewed graphically.

Profile Selection

Any number of profiles may be selected. The section to be analyzed can be specified for each file. A basis
rofile must be selected. When profiles from different files are selected, the basis profile will be used to
determine the locations of segments.

erkng B () e eofe oms e b |
Minimum Scallop Width () L i
Mo S e
Scallop Rounding Increment {in)
Seqment Length (f)

|@ Raw Profile Index ) Rounded Profile Index ‘

A different wavelength filter can be specified for each file by clicking the hyperlink for each input field. A
pop-up dialog box would appear to allow you to select filter settings.

Filter Type % Butterworth Low-pass

S T e,
shart Cutoff Wavelength (180 Butterworth Low-pass
F Moving Average Low-pass

The following filters are available:

»  Butterworth Low-pass
P Moving Average Low-pass
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7R74R0937¥%ab—->ay

Ir74nso7vIalb—valit ETHARTHLEMET 07 7 4 T FizidfhodE 2o
THEDHLNIZEBEOT BT 7 AN G, a7 407770 —A BIZEHY 74 V=T - T n
T74mrT7) ELIalb—hLET, T nlITT AT v I ARHESR, AHT T
TR O TRET D 2 N TEET,

787 71 VOBIR

DT Ty ANEBRRTDENTEES, T 287 va il 74 TEICBRT L2
ERTEET, BET 0T 7 A VAR L 2TER Y £H A, if;é77/r/w)>67a77/(/v
EBIRT D L&, T 0T 7 A VIKBOMEZRET HDOICHNBRET,

5380 A R e

Cose AddFles Save Report | Viewer Editor mgg
Propect E .

Use Mieoosts .M

v ShomEvents 7 Optens U .I

| & unis .

_.u—h..a....d_..a-
Profilograph Simulation vidaton W [ Anabvoe Neogate W
Bankng Band (n) | 0.20| Fle  Profle |Saws Secton Fiter

- |Profle WiBey ¥ AA - [

Mrmum Scalop Width () | = FiRger T Hone
Mnemum Scallop Heght n) | 0.000
Scallop Roundng Ingrement (i) | 0.20|
Segment Length () 528|

[ @ RawProfie index 1@ Rounded Profle Index |
r Wiheel Offusts... J

BIRDBRTANZE, FANT 4=V EONANR=Y o2& Y7 LT, 77 AN ’?b"“
THIENTEET, Ry T T o7 - FATuTRy 7 AL, T4 NVEOREEZFNT 5 LRT
EHLIICRAET,

Fiter Type

Short Cutoff Wavelength ({8
(1 T Moving Average Low-pass

UFO7 4 M ERFBATEET,
» Butterworth Low-pass (/N\¥ —U—2m—,32)
» Moving Average Low-pass (B#)F-¥jm—/2)
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Inputs

Input Templates ate available for this analysis. Changing the selected profiles will not affect the template.
However, the template will set the wavelength filter for each file. The inputs include:

Blanking Band

Minimum Scallop Width

Minimum Scallop Height

Scallop Rounding Increment

Segment length

Selection for reporting Raw or Rounded Profilograph Index

Wheel Offsets
|Profi|ograph Simulation

Elanking Band (in} 0.20

Winimum Scallop Width (fE) 2,000
Minimum Scallop Height (in) 0,000

Scallop Rounding Increment (in) 0.10

YFYYYYYYY

Segment Length (ft) 528

[ ©Raw profile ndex 6 Rounde Froiie Index |

|- wheel offsets... |

Segments can be defined and the analysis will report statistics for each segment, rather than the entire
section. You can specify the length of the segment, and multiple segments will be added at that interval.
For example, if the segment length is 528 feet, segments would be added every 528 feet. A length of 0

means no segments would be added. Segments at the end of a profile may be less than the specified length.

Rounded Profilograph index is computed by rounding to the scallop rounding increment.

Users can click the Wheel Offsets button to pop up a dialog box to define number of wheel offsets and
wheel offset values.

Wheel Count T * 12-wheel Model
[ | Nomn Wakon ()
> Offeat 1 0

Offpet 2 s
Offset 3 13.75
Offpet 4 1635
Offunt & 1as
Offpet i 1S
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A%

ANT T r— A, ZOGPICRITEET, BRI n 7 7 A VEZELTH, 77 L—
MIEBEIH Y £t A, I22L, TV T V= TET 7 A NVOBRET AN ZEBRELET, AT

PLFoi@EY ¢,

» Blanking Band (77 ¥ >/ (%H) iE)
Minimum Scallop Width (A7 v 7lE O /M)
Minimum Scallop Height (A7 7 v 7@ & Of/M#)
Scallop Rounding Increment (A% 7 » 7L HEST)
Segment length (X&)

yYvYyvYYyYy

BERITADT v T 41T 7HEEEN)
»  Wheel Offsets (A1 —/A 7€ 1)

Selection for reporting Raw or Rounded Profilograph Index (40 ~7m~> 477 745

| T ry
| Profilograph Simulation | blanking band (7 7 > 3% > ZI§) : B hifiET J7 16 0
a7 7 A NVERICEB T DIEEO RE il & kil

Blarking Band (i) 0.0 DO T 2 LB OE SO —ERE S DIF
Minienuem Scalop Width (ft) 2.000 T, 30m UL EOEHIEENLE.  (HLASTM E
REA JURT =

ks — 867-02) [ A2 : BRI BIF2 AR LV ]
Scallop Rounding Increment (in) 0.10

Seoseet Laooth O = Scallops (2715 v 7)) : HHABHR O Wik O sk %

Raw Profle Index () Rounded Profie Index RN (HHHLASTM E 867-02) [ LK% «

e w R B 5 L L 0 ]

KE&ZEDDHZ LM TEET, Z LT, e Eot s v a o TiEnd T, K2 L oHiiHEz
WELET, KMORSZBET L EMNTEET, £ LT, #HoXKMIzzoMBcEMShE
T, e ZE, KEEN 528 7 4 — FTHLHIE, KX 528 74— b LlzBMShEzd, £
S0, KEIBBMENRZNZ EEZERLET, 727 7 A VOKRZEOXEIL, HEShZES X

VWG ERH Y £,
HOTRT 40l TFT e ATy 7 AF, AHT v THOESIHD TEHHE SN ET,

ARA —N % [Wheel Count] &7&A —/A4 7ty Mi [value] ZFXET 572012, [Wheel Offsets
(FA—NFT7Ey N)] REE IV I LT, FATRIT Ry I ARy T T v T T5ZEMN

TEET,

12-wheel Model

o { b Concel 4
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Yialb—varvEhiz7er4 v/ 7 b b—ReHBESNET0 T 0l ST7 ATy IR
- WifiA Lo [Navigate (7B 45— )] A% T “Simulation” 2R+ 5L, > Ial—rarl
a4 nsg 7 he—xbIar4nsT7 ATy A GHEE) BnERmShET, 77
Tk, BRLEET w7y A 0T ur7 40 r57 - LAKRCA (in, mm) BRFERENET, £z,
XH~—7—MNERE N ET, ZILXE Z &1 Raw Profilograph index (LD 7w 7 1 7' 7 540)

% 721% Rounded Profilograph index (ALéh7=7'm 7 v/ J 7468 #F R LET, RKiiT, £XH
DR ERERR Y A D SNET, EADT a7 7 A VERIRLIZTZ 7 A B LTI, SRS

Outputs

Simulated Profilograph traces and computed Profilograph indexes- A chart will display the
Profilograph response (in, mm) for the selected profiles. The segment markers would be shown. A table
will display the Raw or Rounded Profilograph index for each segment. The start and stop positions for each
segment would be listed. For files that have a left and right profile selected, the Average index would also be
displayed. An index value of N/A will be displayed for segments that do not fall within the section of a

profile. FRSNET, EAMLOA 2T v 7 A “0” 1E, IHTFRMAICHEE LW KIS L TRRrEE
Starl Distance (11) | Stop Ditarvs (11 | Protie: e (il S ) 7,
¥ 16,20 .0 1
T LS80 o 05 T Ciatance (10 | Soop Detarce (7| Prfie: Lwy (7] T ]
1,154, 100 1,554.00 of - » 16.30 .0 !
158410 2112.00 o ’ .10 145600 L 05
EXTERT) 2,800 of 503 1,056.10 1,584.00 o
264010 316800 L 158400 1200
3,168.10 3,686.00 1 E : L1210 264000 203
249,10 422400 4 o 264010 3,168.00 Tou
428,10 4,752,00 A % 3,168.10 3,456.00 [ E i
no
4710 %200.00 | 3,6%.10 42240 4 am |
520010 540060 ol P-n_; 422400 472 A % i i L
475210 520000 | £ lq
2 = - 5 ' LB
5.290.10 540040 o &ay
03 - R e T B A I R PR - .
n SN LN LA F00 RSN BN RSE 400 4NN 500 550 a2
Distans (1t} .
|—— Proti: B | 9.3 . .
0 S0 L0 L%0 2,000 250 3000 350 4000 450 500 550
P Distance (Ft)
Scallops - A chart will display the Profilograph response (in, mm) for the selected profiles. Scallops will be
highlighted on the chart. You can select to show Up, Down, or All scallops. A table will show a tabular 1

version of the chatt.

AHT v — Wit EO [Navigate (74— k)] K% T “Scallops” #&IRT25&, /77

Profie [Profie- LFie = e mBR TERESNE=T a7 r7AVDT a7 40l T T LVARSA (in,mm) ERRLET, AN T T
N F 777 LCRESNET, AH T v SFEELAMO [scallops] T, All (BTOAHT v 7)),
ke [t iree ) [ pomntid [nmiein 1o, Up (+MOAH T v 7). Down (—UDAH T v 7) ZBRT 5 2 LR TEET, RICK, AHT
Do 8177 29682 005 05 b4 700){;[“]%_ LEENRFREINE To
up ey 310,99 [
Cuowm 3,198 3,206.55 0.05
Up 3478.07 349295 0.05 L] Profie: LEkev - g f- R
w 3,095.37 E 0 scakps M - .
w 3, 200061 (T3 o - o
7 i, R o | Scabop | Sart Dwtarce () | Step Distance 1) Heght (r) & o8
up 4,197 4,206.39 010 w» me men 0.0
Doun 4,219.14 4,224.00 o el .y et hine Lo
[ 4,220 4,293 o b 0.4 Now 0.5
up 4,232.71 4,743.49 nm Cowny 3,198.81 3,205.55 005
Cuowm 4,247.98 42%8.72 0.05 e Jeamaor L 005
Down 82031 802405 030 o g 3,640.37 2,648.00 oo
0 S0 1,000 LS00 2000 3500 3000 3500 4,000 4,500 5000 S50 6,000
w 500 a1z ) Distance 1) w 3z 3,800.61 1.3
Licaud] B[l ait) A%007 %10 w 40754 404504 oo
Domr 4 J6E 6 4,776,008 o w4 L e 417,79 42069 0.10|
Drowans 4.219.14 422400 0.10)
Crowny 422410 4199 0.10)
w weemn 4209 0.20]
Cowany 424798 A2 oo
Dty 4.310.3 40 0.10) o4
L o 00 1,000 1500 2,000 1500 1,000 3,500 4,000 4500 000 5500 6,000
(T 408m 4. M24) 0% Dastance (Ft)
O A6 0 420000 o q
Cowr PR L 470G ame v C
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Ride Quality

The Ride Quality module includes three types of ride statistics analyses: Overall (for the entire trace),
Continuous (reporting at every sample location), and Fixed Interval (reporting at a fixed interval or a lot
length).

Ride Quality : ¥ e Anabyre o
Anabysis Tyge Feved Interval | Jtie Prohle Sachion | Apply ZS0men Filter
(overall | [Fode Stats ¥ Left Elevation  Full  ~ ¥
EER A Right Elevation
Theesbeld {in'mi)
Seqment Langth {ft) 5]
Profile Selection

Any number of profiles may be selected. The section to be analyzed can be specified for each file. You need
to determine whether the Apply 250mm Filter should be applied depending on whether the profile has been
previous smoothed or filtered with a low-pass filtering. If in doubt, contact your profiler manufacturers.

Ride Quality | fphrayze

Analysis Type Continuow.
Fidde Queality Index [y

Thuethold (in/res) 80,00

Segenent Lengeh () 500

Inputs

Input Templates are available for this analysis. Changing the selected profiles will not affect the template.
The inputs include:

» Analysis Type: Selection from Overall, Fixed Interval, Continuous

» Ride Quality Index: Select from: IRI, HRI, MRI, and RN. Overall and Fixed Interval
analyses also include options for simultancously determining HRT and IRT as well as MRT and
IRI.

»  Threshold: Available if the Analysis Type is Fixed Interval or Continuous. Note that you
need to input proper input value depending on the Basclength input due to averaging effects.

» Segment Length: Used for Continuous and Fixed Interval analyses. The input value should
be less than the entire length of the profile. Otherwise, the Analysis button will be grayed
out.

Ride Quality ¥ o Ansie o

anatysis Type Coveran o] [Pt Profile | Secticn | Apply 250mm Filter
- ile ¥ LElew Full - ¥
RElew

Ride Qualiy Index
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4 itk

Ride Quality (Y .OHL) €Y =2 —/UZiE 3 FEO R LHIFE IR EENTHET, « BRI
L D00 (B TOYBRORER), i K508 (7 AGaZ L ofER), —ERRIC X500
(—EMMEEZIZ1L e Y FEORE),

- Al e iali |
Anabyuis Type Faned trercal - Profde Sectan  Apphy Zi0mem Fiter
Queb Cwenst flode Stats. ¥ Lot Dhevation  Full  « v
o e Contmuns. Rt evaton
Theeshold (in/rms)
Segrran Lanieh () p: )
707 71 VOBR

DT R T rANERRT L ENTEET, DN T 287 va i, 774 (Tr7rA0)
TLIHRET DI ENTEET, 7 r 7 7 A BRI R LD D WVIEr — /A7 g L F —T T 4
IS T E D T L - T, Apply 250mm 7 o L ZiE TN E N E S AR Il D LB
HYVET, RENTHDRLIE, 77744 F « A=A —ZHE LTI EE,

Ride Quality v b Ay
oakeda Typa oy ml [ Profite Sectiom  Apply 50mmen Fier
Picke Stats | Lot Elevaton |Full  + ¥
Fte Cruabty Indes L] - Poght Uevtion
Theerhold (nrms] %000
Segrment Lengeh ) oo

ANT 7T L— NI, ZOGWOLOICFIHTEES, (BRLET e 7 7 ANVEEELTH, 7
U= MNIEBIEH Y FE A, AJNILLTOMY T,

»  Analysis Type (#HrOFESH) : Overall (£2FEIZ & 5547) . Fixed Interval (—ERMEIZ &
%5347) . Continuous (HEGEIZ K 25047) OB L £,

» Ride Quality Index (Y .0oMife4%) : IRT (EBET 7 x 254, HRI (~—7H—F 7%
Z¥E80 . MRI (A #dmETALE O IR OFHE) . KRN (T4 RFos—) bk
R UET, Overall (2FEIZL 55547 & Fixed Interval (—ERIFEIC X 2047) X, HRI

(N—=Th—F 7 xAEH) & IRI (HEET 7 % AF68) . £721% MRI (A Eig B T00
B0 IRI D) & IRI (EHEE T 7 % 2550 &R T D720 OBIRNEEH LT,

» Threshold (Bf#) : oHr OFEEH) Fixed Interval (—EMBRIC L 2081 F 7 iddfkEc X
%5347 (Continuous) DF/AITFIHTE 9, HEL LHNMT D7 DITHEEROATILIE
LWASEE AT L TF &N,

» Segment Length (X[#}Z) : Continuous GHfEIZ K 245347) KO Fixed Interval (—EfH
MEIC L D00 IR LES, AAEIR, 7r7 7 A VOREEVELSTRETE, &%
7eiriuX, [Analysis (0#T) A& 2] 137 b—12720) £9,

Ride Quality i o Anabyre o

Anadyin Type Oversdl 2] | Fie  Profie | Section | Apply Ziimen Fiter
e ¥ Ly Fall - v
e

e Qualty Inder "

M and Y
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Display of profile selection is determined by the ride indexes that are selected by you. If IRT is
selected, both left and right profiles are available for profile selection (i.e., check boxes would appear
next to each profile.) If either HRI, MRI, or RN is selected, only entire files can be selected (i.e. check
boxes appear only next to files).

If the Overall analysis is selected, no additional inputs are needed.

Ride Quality L e
T e 1| [rie | Protee Section | Apply 50mm Filer

Ride Stats [ Lekt Elevation | Ful = ¥
Ride Quakity Index ] Right Devation

If the Continuous analysis is selected, a sliding baselength can be defined to apply a moving average to
produce continuous reports.

Ride Quality v o Arsiyre
PR prrrr— . [ Prctiie Saction | Apply 250mum Fite
Ride Stats [ Left Elevabion |Full - v
T L Right Elevation
Threshold (in/mi) 90.00/
Segment Length () 2500

If the Fixed Interval analysis is selected, segments can be defined and the analysis reports statistics
for each segment, rather than the entire profile. The length of the segment can be specified, and
multiple segments will be added at that interval. For example, if the segment length is 528 feet,
segments will be added every 528 feet. The exception is when exclusions are defined in the
Editor/Sections. In this case, segments will be added until one hits the beginning location of an
exclusion atea. Therefore, the length of the last segment befotre an exclusion area may be less than
the fixed length. Segments will then be added again starting at the end of an exclusion area and repeat
the above process if any additional exclusion areas occur.

Ride Quality e
Tipe o | [ Profile Section | Apply 250mm Fiter
2 Fide Stats [¥ Left Bevaton | Full  + ¥
Ride Quality Index e . ¥ Fight Blecatian Full = v
Theeshedd Grvmi) 5500
Segment Lengih ift) 2800

P Overall: The Ride Quality statistic for each profile or file is displayed.

» Continuous: Table listing the locations and maximum value of the out-of-threshold or “hot
spots” statistic. A chart shows continuous roughness results for the selected profiles.

»  Fixed Interval: The Ride Quality statistic for each profile or file is displayed for each segment.
A chart shows a graphical representation of the stats.
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Ta 7y A NVEROE R, BRI NS E D OHIFEE (Ride Quality indexes) (2 &> THRES L

F9, IRI (HEET 73 246850 28R LI2BEE, AW O7 a7 7 A Vi, 7 a7 7 A ViR

DIEDIZFIAARETT, (ThbbF =y 7Ry 7 ANET 07 7 A4 VO () ([cBhET,) HRI
(N—=7H—F 73 A . MRI (e 8l T00E O IRT OFHE) 721X RN (T4 RN

—) BBRRLIZGAE, 2RO T7 7 A NETRERT 220N TEET (ThbbFev IRy

RE7 7 ANVORE (F) ICBNET),

Overall (ZRIZX 25541 ZBIRLIGEIE. SHRHIANTLED Y £H A,

Ride Quality L e
Arabyia Type Cversd o] | Fie Profie Secton | Apply 230men Fiter

Pie Stotn [ Loty [levatoon | Full + v
Fude Gualey Indes = [y —

Continuous GHEfEIZ L 2534T) Z8IR L= 6%, MK EBEIERAES 2 4 U 5 720188 ry
)

EWEAT DL OICERT 2 LN TEET,
Ride Quality S
Anshin Type Cortmmacnn o] | e Profia Secton  Apgly Ii0enen Filer
Wide Seats ¥ Lot Devtion | Ful = v
Fisda Guahty bndes ] Right Bavesion
Theruhedd (m/ms] 0.0
Seqment Lengeh ) B0

Fixed Interval (—/EBIIEIC L H0H) Z2RIRLEEAE. KEZEDLZENTEES, £L T,
SN Z L ICHEHMEA G LE T, KEORSE\ET LI LNTEET, £ LT, ZOMEHE
FEEORMICMZ SET, 72& 2 iE, KHEEN 528 7 ¢ — b Th 2855615, KL 528 7 ¢ —
hZrmzohEd, BMI=T 44—k s v ay [2F 4 ¥ —#EE DA LD Navigate R ¥
OB T, PRI AL XIS EEDET, ZOBE, BAS Y T ORBMEICET S
ET, KMz bnET, o T, B =Y 7T ORIOBRZORHEOR S1E, —EORES LV FE»
BAEBRH 4, KEITHEOBI =) 7oK THRINZ ST, BMoBRS=Y 7234 ChiE, k
RO RAEMMYIBELET,

Ride Quality Anslyae

Analysis Type [FiuedInterval  =||| P2 i | sestian | Apply 250mem Fitter
Ride: Quality Indlex R z :'
Threshold {m/mil T e

Segrnent Length [f) T ssml

HAh

» Overall (BRICEDZHH) : &7 077 A NVETZIET7 7 A VDT DHFEHENRE RSN
E I8

» Continuous GHEfEIZ K 253HT) + RITHFHED RSN & 5 T “hot spots” DALE & i K
Eo—Ea2RLET, /7713, BRENLT 07 7 ALK 7 R AEZRLET,

» Fixed Interval (—ERRIZ L D541 : RIZET 27 7 A NVFETLT 7 A LV OF D LHIHE
FHEA, KM T LICFRRENET, /7 71F, Mtz /7 7Ick v £RLET,
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Overall analysis results.
Ride Quality -
Anabyin Type Oreeesll -] | File | Profile  Section | Apphy 250men Fiter
= " | Profile ¥ LFies Full -
L L o ke Full = v

Fle  Prefile | B i)
» Profile LElev w2
Brefile Rfley 855

Continuous analysis results. You can select each profile or file (for two-channel indexes) to display the
analysis results. Select which profile to view using the dropdown box above the output window. Toggle
between the chatt, table, and map data (if a route is defined). On the chart the threshold is shown as a
hotizontal red line. Locations above the threshold are displayed as red-coded segments on the map,
indicating hot spots or failed areas. Mouse over each hot spot to show information including the start/stop
distance and the ride index value.

Ride Quality

Analysis Type | Continumn .|| Fie | Profile | Secticn | Apply 250mm Fiter
= || Profile @ LBev Full - ¥

Rucde Cuality Index |® T

Threshald fin/mil 20.00|

Seqment Lengeh (ft) L nm_

Profie LEles

[ Chart | 2 Table . i B <3 Distance (ft): 450.2735 IR (in/mi: 1876777

150 ‘
A e
. / | _’!\ HIl

“-v' 1 ﬂwl]km*, " #'ﬁ‘: n ‘ﬁv",-fﬂ‘“"\—"*"«u\-| lN *.'JW;JI\ J i 'wa.“,v l'lu%"i

o 500 1000 1500 2000 2500 3000 300 4000 4500 5000 5500
Distarsce (1)
[=——="TFeefile_LEe

-1
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Overall (&EICL D007 fEs

Ride Quality

Analyss Type Dverall o] |Fim  Profile  Secton | Apply D0men Fiter
Profile ¥ Lilev Foll = v

Fude Qualey Indes el ¥ e Pl - v

Fa  Profie | I (inm]
» Profie Lbes no?
Profils Riley n

Continuous GHEFIZ L 2007 fif, VTR ERRT D720, #7077 ANVEITZT 7 AV

QFXor RN AT v R) BRRT D2 ENTEET, HAMHRED Kay 77X Ry s
2[R Z2HEHALC, BRT5707 7 AVEERLTIES Y, 777, &, #HIKT—% (v
— EREZRINTVDEE) & N ATEUD L T ZEW, 77 7 EOBEIZKFEOIRR TR
SNTWET, BEx BB 25T, #iK B2k 2— MKl & LTERRENT, Ay b
ARy NETIIREKEEE R LET, Ry hARy bERIC~v Y R%2 Yy bTHE AF—NA

by TORRRERR D D2 TR E R LET,
Ride Quality

Anahyns Type Contiasun 2| | File | Profle  Section  Apply I0mem Filter
Profie ¥ LElev Full = ¥

Ride Quality Indes L Rilev

Theeshodd (m/ el $0.00

Sagant Langeh () nm

Prefide_LEley

|.v Chart | ] Table - BB S Dstance thy 4932755 B (o) 1676777

| !l,

| 1 i |.| ='|
0 F" 1 - J‘V ‘('i !
AN fi'.a'r‘ﬂ\f um WA "‘u ».-..w\,,.

3 ‘E_': 4 _\3'5 4 ‘..)_ 5,000 5.500
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Fixed Interval analysis results. You can select each file to display the analysis results. Toggle between the
chart, table, and map data (if a route is defined). Color-coded segments on the map indicate pass (blue) or
fail (red). Mouse over each segment to show information including the start/stop distance and the ride index
value.

'Tabre Map | BRS

El
80 |
70
60 S
Eso
£
=40
30
20
10
0
0 2,000 4,000 6,000 8000 10,000 12,000 14,000
Distance (ff)
[=—— Left Wheel Path ——— Right Wheel Path|
e
Start Stop. Length Left Wheel Path - IRI Right Wheel Path - IRI
Distance (ft) Distance (ft) ) (in/mi) (in/mi)
0.00 521.99 527.99 5508 6086
527.99 1,055.99 527.99 6542 5437
1,055.99 1,583.98 527.99 5888 4961
158398 211198 527.99 5980 424
211188 263997 52799 5503 4514
263997 3,167.96 527.99 6086 5165
316796 369595 527.99 4958 4436
369596 4,22395 527.99 4254 4245
422385 446045 236.50 8940 7694
479945 532644 52699 5897 6383
568044 6,208.43 52199 5175 6290
620843 651243 304.00 8089 6886
% Chat =] Table[[EMap || & @ Locations = Map = Export = | Location:

|| I Segpremt parsed
[ Sequnent fadet

Right Wheel Path - IR {in/mi}: 76.94
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Fized Interval (—EMIEIC L2007 #iR. OWiERZFRT D0IC, 77NV Ry
FUrRy 7 A EM] TRIRT LR TEES, /77, £ HIKT—% (b—FRERSH
TWRAEHE) RN [T ANVBER Ny 72T Ry 7 ADTF] THY#Z TS, #iK
Eotsydsn X, BEe TR 5 (F) £E3MEE ERSEET ) 2R LET. &
Ry PARy b RICv U A%ty 4D & A¥— MA Ly T OREERCR D DL S TR 2

FrLET,
[EChet] D Table Eimep | B 5

90
80 L
70
60 bt
_E s0] m |
5
g4
30
20
10
0
0 2,000 4,000 6,000 8,000 10,000 12,000 14,000
Dvatance (f2)
[—= L Wheel Path_ = Right Wheel Fath]
% chant [T Table] K Map
Stant Step Length Left Wheel Path - I8 Right Wheel Path - 17l
Dustance (ft) Distance (ft) ) (in/emi) {in/rmi)
000 praf ] s 55.08 6086
505 105599 5059 6542 5437
105559 158358 55 B 4951
158398 211198 51159 5980 4244
211158 263997 s 5503 4514
263957 316796 5099 6086 5165
3.167.96 365596 505 4958 43
369596 422355 52759 s a4as
42355 4 46045 23650 B340 T
479945 532644 52659 5897 6343
568044 620843 5159 5175 6250
6,20843 651243 304.00 8089 6885

% Chant [ Table [ETMap]| € @, Locations = Map = Export = | Location:
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Analysis by Excluding Leave-outs
The exclusion analysis excludes the results with the leave-out sections. Leave-out sections can be
defined using the Editor/Section screen. An example with two leave-out sections is shown below:

Editor: Sactions Fite Predie - Hragaee -
et Urstance (1) Sbep Distamce 1) | Length )| Type Mame
4000 G000 0000 Le
» 333,00 A0 41700 Leave

Default Full
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ERAN RIS % bR T2 3T
BRI AT, BRAME R R B OFRER BRI E T, RIS RKIL, =7 ¢ ¥ — Dk 7 > 3 Vil [=
T 4 X —MEi D47 D Navigate R ¥ TE#IR] 2o TEOHLND ZENTEET, 2 DDA
SHEXEIC L BB E L IR LET,

Editor: Sections Fée Profie . Hangate -
210 | Sap Datance (00 | Long®h (0| Type Parma
000 [ ZO00 Lasew-tnt » lgrewal
» 01100 M3 41700 Losve-out » Tgpeonad
Detoatr
r B o

- f{Ww AR l%&nw\mk,

International Roughness Index(IR1) (EEET 7 r 246540 : B 7' 2 7 7 A V& AW THELT 2 ¥ o

MIMFREZRTHEMECH Y . ATV 7 F o= 2 OO R IR S S U ER (2 4 —
B H=)YD ALY 2 — B LK DRABIEEE, HREITR AR YLl THA RIA VR EnT,
[FAR%4 - BmPERICET 2 AREE LY ]

Half-car Roughness Index (HRI) (/—7 7 —7 73 24540 : 80kmhh D HN—TH—2 I al— g v
2 X o THIEFMEWTM A HEHRE S h D ek, (HILASTM E 867-02) IRI & IZH%@T/I/:U x“mﬁi
FHENTWDIER, a7 74 0IC 1I%$)L&jm¥i% AVss, HRI DI IR & X4y
TEE SRRV, (HBEGFILTER) [LA%2  BEvRICE T2 HaEE L v ]

Mean Roughness Index (MRI) (45 il E1FALE O IRI OEHAE)  SMAIESHEEE O IRI & P
TR E D IRI OFHHME,  (HIB:ASTM E 867-02) [ A4 « BiEivRIcEI T2 HEEE L v ]

RideNumber(RN) (FA FFr3—=) : 0~5 TRENLEHHEDOF Y L E R IR, 013@hRVE

L, 51X W2 B eRiE R R, (HILASTME867-02) [+ A% : iRz R+ 2% A
FEHEL V]

baselength (%TEE) TaT A NESEILIZEEEMES T, MO~ a7 s 2F v oliihE
PG % HA1TI3 100mm 2 Vv 5, (HBLASTM E 867-02) [ A4 « BRIz B4 % HI5E
kv]
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Overall analysis results are computed by including only the results within non-leave-out sections.

Continuous analysis results excluding leave-outs. You can select each profile or file (for two-channel
indexes) to display the analysis results. The “hot spots™ table will exclude any such hot spots falling within
the leave-outs, and the continuous roughness plots within the leave-out will not be displayed.

Ride Quality Runaly
RN T [Continaeus | | Fie_| Profile | Section | Apply 250mm Fiter
Profile (@] LEley Pl ~ v
Hicle: Cuality s I - FlRtier &
Threshold (in/mi [ 50.00|
Segment Length (ft) [ sm
[Peofile: LFtew Jesu-DRBS
Start Stop =] -
Detance () Distance () (infmi)
17240 17830 10068 100
0 FE 663 1
510 /350 14347 15
3210 3020 5458 140
418580 4.205.30 s402 110
420880 an0m w85 l
471500 s mm| | 210
43120 anw s Z e |
471620 AHLH 1043 80
AEI060 AHIEN M0 WL W | t
o i ML ity
O 500 1000 1500 2000 2500 3,000 3500 4000 4500 5000 5500 6000
Dustance (1)
[l 10e
‘ »
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Overall (2RIZ & 25001 #ERIE. BRI RERNOREMDOAHC L > CGEHR S ET,
Continuous (HEFEZ & 550H71) (X, BRAMIR A BRWER T, R eRrT 50l &7
077 ANEITT 7 AN Q2T v RN A T v I R) BRIRT D Z L3 TE £ T, “hot spots”
RIS ENICAD Ry F ARy RERALET, 2 LT, BISIRNOERET 73271y k
FERRSNERA,

| Ride Quait
| A Type Cont -] [ Fe  Profle  Section Apply X0mm Filter
- . | Profle ¥ LElev Full - v
| e Quatty ncex " " lev ,
| Threshald Gevmi) 2000
Segment Length () B0
|| Profie: LEler =14 ARBRS
Sant Seop m
Dmtance M) Owitance (M) (/') 200
1m0 10 1008 o
28 2050 w83 ‘
5110 ;s
n210 wm 458 1
419550 L0530 402 |
420880 41000 055 | l
42800 %0 1N at
(L5 Lk T B T | ’]
e o 14 L’ (
£ t |
060 s 10470 ,||, i P.MI,‘..I '_l[ Hfl‘lh' l
YT g oy it i"l"q

[}
o 500 1000 1300 2000 2300 3000 3300 4000 4300 3000 %5300 4.000
Drstance (f)
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Fixed Interval analysis results excluding leave-outs. You can select each profile or file (for two-channel
indexes) to display the analysis results. The Length column in the table shows the actual length used for ride
index computation by excluding the leave-out sections. The segments would advance until one reaches the
start of a leave-out location and this specific segment may contain less than a full interval. After passing the
end of a leave-out, the segments would re-start advancing with the fixed interval again. It would tepeat the
above process once encounteting other leave-outs. Roughness indexes will be reported within each segment
(full fixed interval or partial interval) and the actual lengths for all segments ate also reported. Leave-out
areas are not plotted in the bar chart.

Ride Quality
Anaiysie Type Foediteval || Fle | Peofile | Section | Apphy 250mm Fiker
i Profile @ LEley Full - v
Tide Quslity Index m . Firbe
Threshold {injmi) 000
Segment Length [f) [ sam]
Prufie
Eoer] @ we | B S
&5
&0
55
50
45
_an
£
S
=2
20
15
1
5
0
o 500 1,000 1,500 2,000 2,500 3000 3,500 4000 4500 5000 5,500
Distance (f)
— B¢y
|Profile v
Chart (T Table )| (F B 3
Start Stop Length LElev - IRI
Distance (ft) Distance (ft) ) (in/mi)
Al T L el L
600.10 1,12810
1,656.10
2,18410
271210
4,50610 528,00
503410 52800
5,034.10 5,499.90 465,00
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59.94
2890
2959
3120
3253
33.01
4767
63.57
4376
2847
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Fixed Interval (—EMFRIZE D00 X, AR EZBRWIZRER T, SR EFRT 2720
2, 7077 ANEITT 74N 2 FX o FN AT v I A) BT DI ENTEET,
a7 AES [#H9RO Length] 13, BRIMTGRIKE 2 BRI L 72 3R 0 L HIFES A SRS 5 72 oI flid
NEEFEOR S ERITRLET, BISIRGFTOMERICET 5 £ CRBITESAET, £ LT, %2
REEBEL D E, BEARKMEESL I EAH Y T, AR OKEEBEREZIC, KEITHO—E
Mk CHERE T, 2L, BRI GICHEBE T HLRTO, ERO 7T A&V LEST, 771 A -
AT v AE, HXMOFMEANTHRE LET GERh - ERMEIIAEERKM) T LT
RTCORMOEREDOES bMELET, BRAKZTY 7i1E, N—- 777 TCERRINEE A,

Ride Quality

Anabyus Type e Intwr, ol . |File  Profile Section Apply 250rmm Filter

Profile ¥ LElev Full

v

Rude Quabty Indes L) .
Threshold firv/mi) 5000
Segrment Length (ft) .00
Profie -
EGum]one BRI
L]
50
55
5
4%
40
£30 —
R,
15
10
o
o 00 1000 1500 2000 3,000 1500 4000 4500 5,000 5500
Onatance (M0
Profile .
= cran [TTabke | B B 5
Start Saop Length LElex - IR
Dutance [fr) Distance () ) ()
000 400.00 4000
60010 112810 S2403
112810 163610 2800
165610 218410 528.00
21810 aman 52800
PRIFAL] 3033.00 050
345020 390 3800
157810 450610 528.00
450610 503410 200
503410 545990 46500
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Rolling Straightedge (RSE)

This analysis simulates the rolling straightedge (RSE) measurement from profiles collected using inertial
profilers. Tt can determine the vertical deviation between the center of the straightedge and the profile for
every increment in the profile data.

Profile Selection

Any number of profiles may be selected. The section for each profile may be selected.

CERNCIE

Close AddFiles Save fcport
Project -

Rolling Straightedge i Analyze
Straightedge Length (ft) |

Profile 1L Elevi Full + Butterworth Low-pacs (197 ft)
Deviation Threshold (in) 0.100 From o

File. | Prafile | Section | Filter

A different wavelength filter can be specified for each file by clicking the hyperlink for each input field. A
pop-up dialog box would appeat to allow you to select filter settings.

Filter Type [% Butterworth Low-pass -

MNone

Short Cutoff Wavelength (ft]

The following filters are available:

» None
P Butterworth Low-pass
»  Moving Average Low-pass
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YI9AML—=—bMITY Y (RSE)

ZONNIE, WET e T s A TEERLELE T 7 7 A b, u—U AR —hxy
Y (RSE) g%y Ialb—rarLEd, ThUL, 707740 - T—2 Db b HEEICH
LT, HEBHOHLE TR T 7 A VOB CTRERAZMET D2 ENTEET,

707 7 1 IVOBIR

DT R TFANEBERT 5 LN TEET, HT 0T 7 A NDOET T a v EBRT L LNRT
TET,

5P ™ i a‘&&m- V& e mbe o Optes

cmmmm.,.mtmmm |:| F":;" :% Template

mﬁmﬂnﬁmwe

? Analyre
Straghtedge Length (ft) 1000] | Fe  Profle  Section Filtes
- Profle [¥ Lev | Full = Buftecaonh Low-pass 09711
Deviation Threshold (in) 0100 T

ENTNDWET A NZIFE, ANT A=V RITEIC A=) 022 v F5Z LIk,
TrAN(TaTrAN) TEIRETDZENTEET, Ry 7T o7 LA Tl Ry 7 A%
TANEOBREERINT HENTEDEIICRZET,

Filter Type V¥ Butterworth Low-pass

Short Cutolf Wavelength (it s 100S
¥ Moving Average Low-patt

UTFO7 4 M ERFHTEET,
» None (L)
» Butterworth Low-pass (/X% —7 —2Z1—/3X)
» Moving Average Low-pass (B8 -4 —/3R)
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Inputs

Input Templates ate available for this analysis. Changing the selected profiles will not affect the template,
however the template would set the wavelength filter for each profile.

Straightedge Length: This is the baselength of the simulated straightedge.

Deviation Threshold: This is the threshold values to determine out of spec areas.

Rolling Straightedge

Straightedge Length (Ft)
Deviation Thrashold (in)

Outputs

The outputs include:

»  Surface Deviation Chart (the ranges within the thresholds are shaded)
P Defective Segments Table (ie., hot-spots or out-of-spec areas and maximum surface
deviations)

ProVAL 21— —H4 K / St

A%

AT T =M, ZOSHICRIHTEET, @RI T m 77 A LV EEELTH, 707 b—
MIEBIH Y FHA, 1L, 7T L—hTETR T 7 A NVDRERET A NVEERELET,
Straightedge Length (E/EHE) : I 2 b—y a UV ENEEEROEEE T,

Deviation Threshold (faz2BfiE) : HikEH 2P 57D DBIETT,

Rolling Straightedge

HAh

HINFLLF ol v ¢y
v RiiRAEEZ T 777 (BEORPMEIXEZIC 2> TWET)
 BEXEZRTE Ry FARy bERIEBEI T Y 7 LRk E kiR ZE)
KiilwmA7 7 7 OF -

An example of a sutface deviation chart:

Profil [Prafie: LElev - A BB
 StartDistance (ff) | StopDistance (Ft) | Surface Deviation (n) | i3
3,645.10 3,645.40 0.10 :
4,201,860 4,203.90 012
4,234.50 4,238.70 0.14 01
4,334.10 4,338,90 0.14 ‘54
4,773.70 4,775.90 -0.10 b
Z 0.0
&
&
ki
R-0.1
-0.2
0 oS00 1,000 1,500 2,000 2,500 3000 3,500 4,000 4,500 5,000 5500
Distance (ft)
Profilz: LEley
Page 101

Proble Frofe: LEkv - L [P a
StatDstorce () Stopbwtance (ft)  Surface Devistion () 02

3e45.10 1,645 40 oae

4,200.40 420090 a2

42090 423870 (811

4410 4,00.90 014

4,70 4 TRW .10

500 1,000 1,500 2000 2500 3,000 3500 4,000 4500 5,000 5500
Dustance (ft)
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LEioploiERK
ProVAL User's Guide / Analyses [Prie [Protie: LBy : Je=u-0RE
Satistarce () R
L 2,645.10 3,645.40 010
A zoomed-in view of the above example: 4,201 60 4,200.90 0.2
— 4.4 % 47870 0.4
Prctie [Profie: LEww Je=d-0REB 40010 4,308,950 o.14
SE ") | s 5 T 477550 410
3,645.10 3,645.40 0.10 i |
4200160 420090 oz
SRS LR T 014
4,33.00 4,138.90 [T
4,773.70 4,775.90 <010
=
4000 4060 4100 4150 4200 4250 4X0 4350 4400 4450 450
Cistance (%)
B
4,000 4,050 4,100 ‘hlm 4,200 500 —
Dustance (ft)
| s | et
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Smoothness Assurance Module (SAM)

The Smoothness Assurance Module can be used to produce ride quality reports and optimize grinding
strategies by analyzing measurements from profiles collected using inertial profilers. It can determine the
out-of-spec locations and recommend must-grind locations. Tt also provides very flexible user-defined
grinding strategies. A comprehensive report can then be generated to include ride quality reports before and
after grinding.

Three types of ride quality (RQ) analyses can be performed: Short Continuous, Long Continuous, and
Fixed-interval. This module is divided into four sections: Inputs, Ride Quality Analysis, Grinding, and
Grinding Analysis. The comparison analysis shows a chart side-by-side with the other analyses. The
comparison chart can be synchronized with the continuous charts, so that zooming and scrolling take place
simultaneously in both charts.

Smoothness Assurance i Analyze Grind Navigate -
Ride Quality [ File | Profile | Section | Apply 250mm Filter d
= T
I = 1 ] RElev
Analysis SegmentLength | Threshold | Histogram
i ) vmd) |
Short Continuous 25 90 Histogrem
Long Continuous 528 50 Histogrem
Fixed Interval 528 50

Comparison

Type [Profite -]

Strsightedge Length (ft)

Filter Butterworth High-pass (100.00 ft1
Profile Selection

The number of profiles required varies depending on the Ride Quality Index selected. IRI requires one
profile. Other indices (HRI, MRI, and RN) require selection of a file that has both the Left and Right
profiles marked. The section must be specified for the file or profile. You may also select whether or not to
apply a 250mm Filter to the profile.

Smoothness Assurance - Analyze | Grind
Fie _ Profile | Section _ Apply 250mm Fiter
e Qunty e | 1 (N
| & i [] RElew
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EIHEHRIEEES 12— (SAM)

SAPERGEE ¥ = —/WiE, RO DHIFER & BT 7y A FEBEH LTSN T 7 7 A v
o EMEE ST 5 2 Lok o T, fMifEHEEZE#ELT 205 Z L3tikET, Hiksst
WITOREE & AME L2 AT S0 Eia Bt L 3, S o1c, FEFITEGED H 2 2 —) —
EFROMEHEE M L E T, REMAERIL, MEORIROE D DHIFERZ SO T Z L3 T
R

Short Continuous (FX[#). Long Continuous (RX[#) KUt Fixed-interval (—EXRH) . 3
T OFD LI (RQ) D& FEMT DI LN TEET, ZOEY2—/1d, Inputs (AJ)). Ride
Quality Analysis (f 0 .LHIZHT) . Grinding (##if&) & UY Grinding Analysis (#{&4347) @ 4 >
DT v a AT BRET, WESITIE, 'Y DO E WA TS 7 752FoRLET, ks 7
TEHERE Y T 7 LRAMT A ENTEET, 20D, A= TRy a—VE® DS T 7T
[FIRFICRE 2 0 F9,

| Smoothness Assurance § Anshze ejete -
File | Profie | Section | Apply Z0mm Fiter
| Fide Quaity Index ® Profle ¥ Llcv | Fl - »
| : FEbew
| Ansbyra Segement Length Threhold Histogram
{ ™3 {v/'rvw)
i Shon Contimuous .l 90 igtogram
| Long Continuoss 58 50 Matogrem
| Fed Interval 58 ]
Comparnon
Type Frofie -
Stusightedge Length (7) | 0]
Filter Butteracoth High-pass (100.00 )
78771 IVOBR

WEADT a7 7 A NV, BIREN LR DHIEHIZ L > TERZD EF, IRIE, L2077 7 A
NENLELE LET, MOHEE (HRI: ~—7 71— 73 A2 . (MRI : £ #8GETALEO IR
DIFEE) KO RN : T4 RFon=)) [TELA@FOTa 7 7 A N~—0 kFfo TS 7 7 AV
DOFRZ NI L UET, [section (B7 T a)] OBRIT, 77 A7 07 7 A VERE LT
TR ERA, 250mm 7 4L E 2T a7 7 A VICHEATHRENEINEBIRTHZ L H T
E3

| Smoothness Assurance p o Ansyze

N+ | prctie | Sechon | Apply Zomm Fit
Ride Quality Index ® o] [Pefe LBy [Fult - v

| FiRlev ;
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You need to determine whether the Apply 250mm Filter should be applied depending on whether the
profile has been previously smoothed or filtered using the 250mm moving average filter. If in doubt,
contact your profiler manufacturers.

Input Templates are available for this analysis. Changing the selected profiles would not affect the template.
The inputs include: Inputs (for ride quality analyses) and Grinding (for grinding simulation). The latter is
optional, and the “after-grinding” results would be included in all result screens for comparison if
performed.

Ride Quality Inputs and Analysis

The Ride Quality inputs include:

P Ride Quality Index: Sclect from: IRI, HRI, MRI, and RN. This input determines if you
need to select a file and profile, or just a file. See the above Profile Selection section for

details.

Smocthness Assurance o Anatze o - =
T  ilc | Profi | Scction | Appdy 250mm Fier
Fade Quality Index W 7| | Puokile ¥ LHey Full - ]
Ansinis SeqmentLengtn | LT — .

L] HR
Shent Combirmtus 2 MR
Leng Continucut sz AM
Fined Interval 528 5

Type [Prafile -]
SRR e Emrh () =
Fiter Buttensorth High-pass 00000 1)

» Segment length: Different values can be specified for the three Ride Quality analyses.
Normally, a shorter segment or basclength would be used for the Short Continuous analysis
(e.g., 25-ft for finding localized roughness) while a longer one would be used for the Long
Continuous analysis (e.g. 528-ft for ride quality report).

P Threshold: Different values can be specified for the three Ride Quality analyses. A good

example of combination of baselengths and threshold is as follows:

Smoothness Assurance b Analyze Grind Navigate
‘Ride Quality | File | profile | Section | Apply 250mm Filter
Ride Quality Index 1”1 - ‘p""("‘LE‘E" Full -

- : = | [FIRElev
Analysis Segmentlength  Threshold | Histogram ‘

(F) (in/mi) |

Short Continuous F 90 Histogram
Long Continuous 528 50 Histogram
Fixed Interval 528 50

» Histogram: A default histogram would be provided for the continuous analyses. A dialog
box would pop up when clicking the Histogram hyperlink input.
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77 7 A VH 250mm BEVEE) T 4 L2 A LT RS E b S e T o VA B S T
ME SN E ST, Apply 250mm 7 o N F ZFEA TR E 0L T 20 ERH Y £, A
NTHDHROIE, Ta7 )b« A—=T—ITHHE LTI EEN,

ANT T — NI, ZOSPICRIATEET, @RL2T 77 A VEEELTH, 707 b—
MIEEITH Y EEA, ATNILLTFOM@Y TF, AJ) GRY.LHIGHT) KOWHE Gy I 21—
vay), MiEYIalb—radA T ar T, ETEND L HIE, "after-grinding (&%)
" OFERIE, RO DI T R T ORI TLLF D@ Y RS ET,

8 DANRU Bk

Fe 0 LH I HT O ATNELL T O Y T3 :

» Ride Quality Index (¥ LHifE40 : IRl (EBET 7 X 246580 . HRI (h—T7H—F 7R A
880 . MRl (R4 Bl EFTALE O IRI OFEIE) KRN (T RFrs—) MBERL
TLIEE Y, BRENTZR DHFEEIC LY, 77 veTa Ty A0, El2FHICT 7
ANERINT HVENH DN E I MEHLMCLET, dEliE Eiioe 7741217
varERTIEEN,

Smoothness Assurance p Amalyre o -
T |- e | secen A Somen e
Profils & LEkev Full - v
Fide Cruslety Indes L .
L ey
Arabn Segreert Langth
[ ]
Shent Centinuous » |Mu
Long Contruous. s (™
Faed brterval i ]

» Segment length (XMHE) : ThEhofiEiL, 3 DR LHISGHT OTZDITHEET S 2
LRTEET, B LV EOWKEAEXES N Bl XRFbEnT 72252 /o025
TeH®D 25 74— b)) [ZfEbind K, EERIYEVXKBARXESH B AEFEY O
HIFER D7D 528 7 ¢ — ) [Tl E T,

» Threshold (Bfif) : 3 FMEDO TV LM DI DICENENOMEATRET 5 2 LN TEE
T, EER LEEOESEDBWMIIL, To@EY T,

Smoothness Assurance - Anslyze o
Rade Quaslity File | Profile | Section | Apply Z0mm Filter
Ride 1 Profile W LEley Full = v
Rilev

Anabyss Segment Length Theesheld | Meatogram

] /)
Shont Continuous e 90 Hetogem
Long Continucus 58 30 Hatogram
Fiooed Interval 58 0

» Histogram (bt A h7'J L) : 7 74/L k « £ X 77 A%, Short Continuous analysis

(BFLX53#87) RO Long Continuous analysis (& XM/0HT) OXREHTICHR L CTHES

nTWEF, A=Y [Histogram] #7 V v 7 THELR NI TADEALT s
Ry 7 ZFBNET,
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ProVAL User’s Guide / Analyses

Lower Bound {in/mi}
Upper Bound {in/mi) 120.00
Class Interval {infmi) 10,00

oK " Cancel i

|

The Comparison inputs include:

» Comparison Analysis: Sclect from: None, Profilograph (a California type of Profilograph is
assumed), Profile, and Rolling Straightedge

Smoothness Assurance b Anabze | ] . -
Ride Qualiy Fde | Profile | Section | Apply Z3mm Filter
e Quality Index M -] | Profie 9Lt Full 7
: RElev

Anehis Segment Length | Threshald | Histogram

(] v
Shert Continuous = 20 Histagram
Lang Canfinuaus % S0 Histoaram
Fmed Irterval o) w0
Type Profile -

: Nene
Tsightedge Length (R} Profilograph Simulation

Filter |
Relling Straightedge

Straightedge baselengths: If Rolling Straightedge is selected, straightedge baselengths

need to be an input.

Type

Straightedge Length (FE)

Filter tlone

Filter: If the comparison selection is other than None, you can click the filter hyperlink
to access the Wavelength Filter dialog box.

gth Filker

Filter Type None -

Hane
F Butterworth Low-pass

% Butterworth Band-pass
F Moving Average Low-pass

?" Maving Average High-pass |
V Maving Average Band-pass
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Lower Bound (injmi) [ b.oo}
Upper Bound (injmi) 120.00|
Class Interval (infm) 10.00|

PR AT NZLLF Ol ) T ¢
» Comparison Analysis (LL#:/7#T) : None (#£L ). Profilograph simulation (72~ ¢
uro7 (WY TAN=TEATOTa7 v 773 HGCLRS)), Profile (Fu~ 7
4 V). Rolling Straightedge (2—VU > 7 A ML —bhxzv ¥ va—U U JHEHEHR) HHik
WLTLEE,

| Smoothness Assurance jo Ansian .
e e —
— — | Profile ¥ :tn Fall - v
| " Rbev
Anabyin Segment Length  Theeshold  Mistogeam
i (o)

Shon Continuout = r—
Leng Continuout 5 50 Htogram
| Fund Interal 538
Type Profile -

Hone
Snightadge Langth () Profilograph Smulation
Fater

Fiolng Srmghtedge

Straightedge baselengths (EEBIIER) : v — U7 A ML — by VB LT
WA BEREERA AN T L2LERS Y 7,

Type Roling Straightedge | - |
Straightedge Length (1) | 10.00]
Filter Hooe

Filter (7 1 /L 4) : BT OFFEDY “None” LIS DOH AL, R T A VZDLAT
QTR AT VAT DHIZDIL, TANE - ANRX=V D% )y I THTE

MTEET
Fier Type [ None -l

None
T Butterworth Low-pass
Y Butterworth Band-pass
T Moving Average Low-pass
§ Moving Average High-pass |
? MWT nvera.?_e Band-pass
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