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AauALEUNITHITIT AReliNIINTIvEAUZAUNTDUVRQUNTRlfRUESUATIUNTS

5081579 LCMS fudi 1 5081529 LCMS #ufi 2

piwdaisovan WMo

NSUMLKADL

GPS Test Menu

Status: | Receiving positions.,

Com Part; ‘ COM6: 115200 B N 1 Event Count: |42

Altitude (HAE): [ 6.67 Heading: [ 151.99

|

Latitude: | 12.215385032 | Longitude: | 102 650634384
\
\

PDOR: | 160 Hooe: [ 100 . e ' i
GPS Tme: | 02:39:42.060 | uTCDate: [o3jo5/2024 T g . e e s : s i
satelites: |12 | Ghss Qualty: [GPs Fix /

Data Received: "y ey 023030 637992,2,216,23912,5,18'78 I el - ' ‘ Latitude: 14.290141
$POPLEVTZ 441508, 128660,G,221, 1712.04458094, N, 10230,0257 i
$PAPLEYT2,441508 519231,G, 225, 1212.040330952 N, 102390200

PR e e o @ - e e

$GNRMC,023942.20,4,1212,92669494, M, 10239,03618138,E,34.5 Last Error: :
$PAPLEVT2,441600.679861,G,247,1212,92245103, M, 10239.038< N\ Last Capture: 490,228 Aitltude: .4_58

o okl S Lo PDOP (Sats): 1.10 (19)

Status: OK
WS/EEME 8 26/0/326 526/0/326 GPS Time: 07:31:53.080
W/S/LSec:  0/0/0 0/0/0 §

MU Info 0.977 g Temp-32.7 °C 1.007 g Temp - 35.6 °C DGPS: Off

Offset: None
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$081529 Laser Profilometer aufl 1 $081529 Laser Profilometer AU 2

GPS Test Menu

Status: | Receiving positions..

Com Port: Event Count:

Latitude: Longitude:
PoOP: [1.70 woor: (100 |

GPS Time: UTC Date:

Data ReCeVed: oo e 11.3,73,69,84, 85, e 17,09, 14720
$GNGSA,M,3,73,60,84,85,,
$GNGSA,M,3,73,69,84,85,
$GNGSA,M,3,73,69,84,
$GNGSA,M,3,73,60,84,85,
$GNGSA,M,3,73,60,84,

$GNGSA,M,3,73,60,84,

m

MJLM

— R e e
s oot - eerometer
\

TPL Test- Lasers are Activated

Display Fiaw Values

TPL Graph
6
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A A Amdisoo nu.2+000-3+000 (1au L2)

AN MR X 9? 5138 | andien (nufia) |4 23|
Joyaoin snahsoo Laser Profiler [€16 2] - -

v

IR 186 | 272 | 362 [>35 = 244%] u/nu + |

il aie
Rut Depth: 108 | 2.21| 402 [>15 = 0.00%)] Ly | et

MPD: 024 | 031| 0.60 wu
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Roadnet
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ROADNET

Central Road Database
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IRI

H
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A

T
1+750

Rut Depth

20

Rut Depth (104.)
=5

T
14250
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T
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I T
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MPD (.

T
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1+000

T |
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T
14750

UssnnAwEeme

T
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nu
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1+000

T T
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a fMd1sod nNu.1+869-0+300 (1au R2)

Upyaon snasoD Laser Profiler

] s [ [
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saguancoiion
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nu. 14869  do 0+:294
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s:zmu; 1577 nu. @omo: AsUNsSa Sunaisoo: 14 wa. 67
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HaAWSN1SERULTIBUTaYaRIAINENN d18M1e 3312 AauAduAN 0200 Yndiszuu RO adnet

33120200

#J Central Road Database
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A A Adsoo nu32+200-33+700 (1au L2) 7 . p m asms | anwien (ufa) | |52

Joyaoin snahsdo Laser Profiler
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VAW /\/J\ Y

Rut Depth: 146 | 1136 | 23.36 [>15 = 21.31%] uu

IRI (1./n3.)
w

WV 195 5 2o MPD: 0.46 | 0.68 | 111 LU
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Joyaoin snasdo Laser Profiler
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N

Rut Depth: 055 | 417 | 930 [>15 = 0.00%] wu

¥ 2 N\ N ~y [y VAN WL
\)\J\’\'\/"\/\_/M U"f MPD: 054 | 0.71] 0.91 uu

S:g:Mo: 2774 NU. ADMY: ADUNSQ SUR&1sID: 14 WA, 67
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0 l 1 I I T
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ANYAIZAITNNNIY KAZN1TAATITRALABEANYR9aUNTalE1573

ArpviiANVIVITENE (IRI)

. L o . LASER PROFILER T4¥0yaantaiwes 2 99 ushiaianana
LUINITENTIVNNUTNAUTUTATU LU ATINULUILAUANTID

38980 LCMS H31unualeasnedu 4,096 9a ivtayalaniing

S¥UU Automated lane-tracking WAlYLUINISINE1TI9V0950) A ,
5 v W . 4.0 4. NMFBLUINUNIDIADANNITUAIUIUAT IRl YB3 LCMS
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ANWAIZNIIINNIU HAZNITIATIZATLAAZANYRUNTAlE990
AIANANTNE (RUTTING)

v v r o
anuwausn 1 4 s

| \
n13n53ainsesdelagluulawes 7 e 15 90 Nilsresv0a3nnsiadianeiiteyaussinnil el / | \ |

1 ) d? % o I al s = a 3 v Y a al N = | |
AU UGN T UAUAAUITLALTDSANATENU F9528LlUuN1SANRAILADNDENLUUNAUENARLAS 8950%
v Y ! 750 CENTRE 750 -
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- Roughness (IRJ), Mecrotexture and Longtudinal Profile

Transverse Profile Logger (TPL)
- Transverse Profile & Rutting
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aaslunisiiutayadnImm




4. N1SEUNEULAIRININ LY lUN1581523

ANYAILATITNNNIU KAZN1TAATITRALABEA1YR 8 UNTalE573

ANAIUAN3D9a8 (RUTTING)
ANWULN 2
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4,096 90 MINLLIVINNLYTZUU Pavemetrics’s Laser Rut Measurement System (LRMS) %uﬂué’ama’%ﬁﬂuﬂdmaq Laser
Crack Measurement System (LCMS) Tunisasiadn lnaiasesdiadnwusiavilunisasisdoyaninfnginawemisain
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4. N1SEUNEULAIRININ LY lUN1581523

ANYAIZAITNNNIY KAZN1TAATITRALABEANYR9aUNTalE1573

ANANUNITUIRALYEINURAINIS (Mean Profile Depth : MPD)

A1 MPD 1Wun1sasiadnlaeldialsasaiuliAa1n1Nung1uva9Ranig (Pavement TexLASER2re)
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AnNeUEN 1
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ANYAIZAITNNNIY KAZN1TAATITRALABEANYR9aUNTalE1573

ANANUNITUIRALYEINURAINIS (Mean Profile Depth : MPD)

o o
ANWYUSN 2

N1591187 MPD mgaunsaliaigas LCMS J31u7iuqalawasnidu 4,096 90 1110019 4 LUns Fanseunqy

ANUNTIDI0UY 1 tau v leAIAUNENUREETDIRINIIUUNUFIUNENNITALANRIUNINTFIN ASTM E965-15

Lz ASTM E1845-15 Uaganunsadnassiuiidauulalugliuu 3 17

Longitudinal
profile

X-Z

Coords.




4. N1SEUNEULAIRININ LY lUN1581523

LBNH1IN1TUTBIVRIRRUNTAINLATUNIANTIUSA

DATA COLLECTION LIMITED
Poat: PO 8 | Motueka 7143 | NEW ZEALAND

4 E-~ak IOGro

Date: 20 April 2023
Certificate of LCMS Calibration Validation

Customer: INFRAPLUS CO., LTD.
System Installation Date: October 2022
CMS model LoMs-400 LeMI-400
LCMS sensors s/n ) £780
Date of calibration validation:  2023/04/19 2023/04/19

The sbove serial sensor number have passed the LCMS Validation a5 per below results

LCMS.400.F779
™
i 2
Accascy e N
AconecyZ NI RN
Nose Loz (ENNH RIS

Focun Gusty (IR [re—_——

LCMS 400.F780

L Cortr
sccusy IR DN | ccusc NNEN ENN
recuny? I N | cccunoz NN RN
Nowe Leve 2 (DI 05267 Leve s ERER OSsM

Foom | Focus Oualty [SIE Focun Gy IR

Thus Cernficate is valid for 6 months from the date of the calibranion validation

Please note that the LCMS validation should be done every § months. If the validation results are not satisfactory
then LCMS must be sent to the factory for recalibration

For Data Collection Limited

Paul huntar
Chiet Tachnology Officer
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aUn3ld1529AEAINNIG LCMS A 1

/ Calibration Certificate
Pavemetrics

-

December 22, 2021

LCMS model: LCMS-201 LCMS-201
LCMS sensors s/nc |F325 F326

Date of calibration:  |2021/12/21 202112522
Calibration D Calooz Caloo2

The LCMS (Laser Crack Measurement System) sensors mentioned above were calibrated at
Pavemnetrics, Québec City, Canada Both LCMS sensors PASS the calibration

LCMS-201-F325 €al002
LEFT CENTER.
1 2
ccuracy % (NOHD 018
Accuracy 2 (008
Naise Level 2 | 048
Focus Quality 047

LCMS-201-F326 Caldn2
LEFT CENTER

2
ccuracy X 041
ccuracy 2 aor
Noise Level 2 a8
Focus Quality 083

Quality Indicator

Bad Good
/ ’ See Irstalation Manual for pass il criteria
/"

Jean-Frangois Hébert
Birector of Product Development
Tel: +1 418 717 6671 | jfhebert@pavemetrics.com
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aUN3ald1599AENINNIG LCMS Aunt 2

A
0

-
PN Siareas

MANUFACTURER’S STATEMENT OF CONFORMANCE

Reference number: PRE3

Customer: Trinit Thailand

Proguct: Hawkeye 2000 case

A
=1U

M sysTemMs

5. Precision and Accuracy Limits

The following are the specified precision and accuracy limits:

tems Pty. Ltd.
93 621 693 BB

Date: 21-05-2021

| herain confirm that the ARRE Systems Hawkeye 2000 Digital Laser Profilers (DLP) as supplied 10 the
above customer is designed to meet all requirements of the following intemational standarcs:

AASHTOR 57, R43,R 54 &R 56
AGAM-S001 & 5008,

AGAM - TOO1, TOO2, TOO3 & TO04,
AGAM - T013, TO14 & TO1E
MPD:1SO 13473,

SMTD TRL Lab Rep. 639

- World Bank Class 1 longitudinal profile, .
. ASTM E950, .
- ASTM E1026, -
- ASTM E1656 Classification of L112, -
- EN 13038-5 IRl Quarter car modeds,

B EN 130366 Classfication of 2L1111,

- AASHTO M 328,

Profiler Sensor Specifications are &s follows:

Test

]

Slope

Intercept

IRI precision

2097

1.00 +/-0.10

=000 +/- 0.10

IRl accuracy®

=0.95

MPD precision

=0.97

1.00 +/-0.10

=000 +/- 010

Rut dapth precision

=098

1.00 +/-0.15

=000 +/- 0.15

Specification Profiler Laser Profiler Acceleromater

comparigon to indepandent profiler. See results for additional information.

. System components

Manufacturer Limab ST Microslsctronics

Position

Sensor model

Data type

Sensor SIN

hhodel TexRough LIS2LOBAL

Left 750mm

Limab TexRough

IRITexture/Acc

16205

Range 200mm l-Bg

Stand-off 300mm MA

Left 1150mm

Limab MRough

Rutting

16399

Resolution 001Imm 125 pg

Left 1500mm

Limab MRough

Rutting

16400

Laser spot size =1 mm A

Cenltre

Limab TexRough

IRITaxturefAcc

16401

Wavalength 50670 nm NA

Right 1500mm

Limab MRough

Rutting

16397

Laser Class 38 (20 mW) Na

Sampling rate/Bandwidth 32258 Hz 300 Hz

Right 1150mm

Limab MRough

Rutting

16398

Right 750mm

Limab TexRough

IRl TexturefAcc

16204

Operating tamp. 0-40C A0C s

ARRE Profilers have been evalusted under contralled field-testing canditions as specified in the standards.
The results as detailed herein show that the Hawkeye systems are fully compliant to the standards outlined
in Hawkeye Validation raport below. All ARRE products are tested in both werkshop and field conditions 1o
ensure operational and performance criteria are met, and the test resulls agree with established vaidation
standards.

Fou further

plesse contact the

Chad Murnane
Chief Technelogy Officer

Ban Nguyen
Senlor Service Technician

Make

Equipment

Model

Sarial number

Hawkeye

2000 Case

NA

PRE3

Hawkeye

Power Hub

WA

162/ 183

Hawkeye

Heartbeat 3

BF-18010.A

153

Hawkeye

Master PC

BF-COM/ARK-3500F

KSA4813724

SICK DMI

Axle Mounted DMI

DFS60B-SET-2000

2052-0359

Hawkeye

Gipsitrac2

G2

26

Hawkeye

Acquisition Software

Version 9.0

NIA

Hawkeye

Processing Toolkit Software

Version 8.5.0

Nia

Uit 21 w.a. 64

qﬂnsaié’qsqamamwma Laser Profilometer
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naninainlylun1siasisinaainnisaeuiisuaunsal

d0MBINTIUU (Descriptive Statistics) 81%SUATIZVING

WANANITAUNTATANTIINSEILVROYaMEAIETAm1e 9 wad Swanansainnisnszatetayaniensin Gansmilasuaiuileulaun Boxplot @4
JunsiiiuaniseasiBennisnszatevesteya lngaunsnilfoudisuainals kagaA1n1snIzatevestoyanais 9 4ala @905 Boxplot LanIN1NIZaY
Joyalagdannasusiaviem lawn A Jus, mestnannils (Q1), Alsegu vsemesinaniass (Q2) , mesnavianu (Q3) uaz A1awan

——— Naximum akbservation

Upper fence {niot drawn )
1.5{10F ) above 75th percentile

-—— Naximum abservation below upper fence

Interquartile Range
(IQR)
Outliers — Outliers - 75th percentile (upper quartile’

l l -— Mean

0 f1l Ioc

"Minimum" "Maximum" - 25th percentile (ower gquartile)

(Q1 - 1.5%IQR) Q1 Median Q3 (Q3 + 1.5%IQR)
(25th Percentile)  (75th Percentile) -=—— Mirnimum obseryation

= Median

-2 -1 0 1 Lower fence {not drawn )
1.5010F ) below 25th percentile

drudsgneuveuaugil Boxplot

duusgnouvaaugil Boxplot

(Lind, 2023) v W A w
(amuummmammzaswmmamayja, 2022
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naninainlylun1siasisinaainnisaeuiisuaunsal

AsasaasauAliaiald (Reliability Test)

Cronbach’s alpha fAensfiansananuduiusseninaduds 2 67 dwsuinosinisiinsandiuilsfisesend) Cronbach’s

o . 1 '3 Ud % a 1 a o <
Fulundanuduiususell wnlianuduiusiuinansiregluzassuseiule alpha HIUNGA BTRILANANINITONEI AmIATTINLTY

@A 1 1 5 ISP
(nqusiieaiu) fegaty MImagaun1s1eIadse Ussnaumesadisnn 5 A fnanae 0.7 mnemEd A Cronbach's Alpha Ms3AT

\dlovinnsnagau Cronbach’s Alpha 39dunisnsivaeuinasediad1sians 5 wnand1 0.7 Bl BeexFendwiminas duanduz

¥
U U 1

Ay deuduiusiunseld  wasmunzeglunguiediuvseld Al

Cronbach’s Alpha flaglatuasiiiiesrnien sia n1smaaay 1 nqu

Cronbach's alpha  Internal consistency
a=09 Excellent
09>a=08 Good

08>=az=07 Acceptable
07>az206 Questionable
06=a=205 FPoor

05=a Unacceptable
fian: Lavrakas (2008)
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A0ALTINTTUUIF1SUAT IRl UI50E1529N9 5 AU

ADRALYINTTUUIVDY IR

IR

i

LCMS 1 (CU)

LCMS 2 (STS)

Laser 1 (CU)

Laser 2 (TU)

Laser (DOH)

31u7u Joya

361

361

361

361

361

Aagy (Mean)

2.64

2.50

254

2.50

2.57

AMNUUIUITIUY

(Variance)

1.33

1.13

Ande9LUY

U1IM3gIU (SD)

AgeEn

ANREA

o

Nay

Q1

Laser

Profilometer 1

Laser

Profilometer 2

Laser
(DOH)

Q2

Q3

IQR

Upper fence

Lower fence




4. N1SEUNEULAIRININ LY lUN1581523

A0ALTINTTUUIF1SUAT IRl UI50E1529N9 5 AU

lngn1sinsiendeyameaifalioauuese IRl wudAlade IR 310508153399 5 AU ApUTaNIznEY

v oA

fu ilosanAaderns 5 a1 fanalndifestu egsewing 2.50 B9 2.64 uanrinsodsra IR vie 5 fu T90
audnansvesdoyaniliunnanafuanntn uanaNi A SD wazAwe 9 lunsal Boxplot Aliumnaneiu
pg9iltedAY wansIININTEANLVRITaYA IR Mnsadrsane 5 fu Wululudnwasilnginesdiy Tae
Boxplot ﬁLLammiﬂizmmaqeﬁagaﬁaLLamﬁug‘U Tngarnnsnlvia 5 WuIUeyaveITndITIuarAuIL Ly

auues lnedeyanseangmiludnuaeiiudn (Right skewed %38 Positive skewed)
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ADALTINTTUUIFINSUAT RUT 299508152a1N9 5 AU

LCMS 1

RUTTING

00 0000000 000

%
;

=
=
=
o
o
Q
=
=

L

LCMS 2

Q00000 00 000 ©

[=]e o]

000 000 © 00

[e

lee . of

ANALYINTTUUIVDY RUT

LCMS 1 (CU)

LCMS 2 (STS)

Laser 1 (CU)

Laser 2 (TU)

Laser (DOH)

317U Yoy

276

276

276

276

276

Aade (Mean)

3.69

4.62

4.25

4.50

4.50

AMULUIUTIY

(Variance)

6.57

12.20

15.08

AndeaLuu

4M3g1U (SD)

AEeER

AAEN

[}

Wae

1
Laser
Profilometer
1

Q1

o000

Laser Laser
Profilometer (DOH)
2

Q2

Q3

IQR

Upper fence

Lower fence
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ADALTINTTUUIFINSUAT RUT 299508152a1N9 5 AU

91NNsUsTUIANaNSERRUBIY AD ARAY 139A1 Mean WazAUeduuNInIgIY ¥50AT SD ¥89A1 RUTTING wudndl
ALRAEAINTAITIANT 4 AU (LCMS 2 (STS), Laser 1 (CU), Laser 2 (TU), Laser(DOH)) inenquiuagsening 4.25 — 4.62 lagil

AaAEAgRAeET 3.69 2NTATIRUR 1 (LCMS 1 (CU) dhurndosvusnasgruiiudaauideyautsoonidu 2 ngu Tagsdisa
fufi 1 uay 2 wuU LCMS wagsadisia Laser andindmsngst = :ﬁﬂ"]LﬁmLuummﬁgmﬁiﬂéﬁmﬁummﬁ 272 , 2.56 way 2.25
PUEIRU dus0dTI9AUN 3 War 4 WUy Laser dandequuinnsguilndlfestudl 3.49 uay 3.88 awddu  Msnszatefved
U838 RUT 311 Boxplots ﬁQLLaﬂﬂiuzﬂﬂaﬂﬁﬂﬁﬁ’Jﬁlﬁgﬂ 5 fuaonadostu dnsnszefludnumsientuis 5 fu fo liaunns
lnedayanszateiituanuneiivd (Right skewed %38 Positive skewed) Fauanadnfldn RUT ﬁqq 9 lnegen3IA1 Upper fence

el JUTIUIULNN FUSenALKEIRIAT Outliers

U
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ADALTINTTUUIFINSUAT MPD U095081523aN9 5 AU

MPD

000

oo

AORALTINTTUUIVDY MPD

LCMS 1 (CU)

LCMS 2 (STS)

Laser 1 (CU)

Laser 2 (TU)

Laser (DOH)

317U Yoya

361

361

361

361

361

Aagy (Mean)

0.66

0.71

0.65

0.56

0.47

AUUUIUTIUY

(Variance)

0.01

0.01

0.03

0.02

oA
ALUYIUU

U1IM3gIU (SD)

1606060010606+ 80600800060604

AEEN
Y 9

1

Laser Laser Laser
Profilometer Profilometer  (DOH)
1 2

LCMS 1 LCMS 2

AANER

[

Wee

Q1

Q2

Q3

IQR

Upper fence

Lower fence




4. N1SEUNEULAIRININ LY lUN1581523

ADALTINTTUUIFINSUAT MPD U095081523aN9 5 AU

31nNN15UTTIIARAN19EDAL IR UYRIAT MPD wuIIAaae MPD 910508159993 5 Au ABUTINIZNRY
fu WesanAnadens 5 Alieulndlfeaiu egsendng 0.47 89 0.71 wagen SD Aliuan9iuuntn wanadn
306135393 MPD ¥4 5 Au fIyagudnatsvestayanliuandeiuunntn waznisnsgaevestayaidululudnuue

nlnalAeeny

N19N5218FIVBITaYA MPD 910 Boxplots Aukandluguvadsadsians 5 Auaennaasiu dn13nseanesi

ludnuauelAeniune 5 Au A NBuaNu1ns (Approximately Normal) lagdeyanszaiesitudnuasiUiiies
ANty wazdla Outliers NIzansagvluduiiaindt A1 Upper fence waziiuvdiuegidnnil Lower

fence
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HARNIIYDIN1TIMAABURUN IR

HANIFILATIENVILAA AT ALTINTTUIUN

logagy NaMTIATIBRANERRTINTTUNUIRITIATIANG 5 AU nudlgeaudnasvestayailiwanseiuuinidn Avladinisnszarediludnuae
InalAgafiuaennnaaiume 5 fu

NANTSILATIZHAIANLTDNBLA (Reliability Test) AsauUAdan

® @1 IRl NIOEATIIVIY 5 AU

> anduusyaniasoutindani = 0.966 dedianunn Wilnd 1 wanseuidetioldveaedesdiolumaivioyaninsndisaia 5 duidlnn
(AuFeioldveniosietn IR aglusEAuANIN)
® 1 RUTTING annsndnsiana 5
> aduusvansaseuthsan = 0.946 Felanuin Wnlng 1 LLﬁNﬂ’J’]&IL%E]ﬁE]VLéJGUE)QLﬂ%‘lax‘iﬁ@lumﬂﬁuﬁﬁayjamﬂiﬂﬁ’]’i?ﬁ]ﬁgﬂ 5 AUITLIN
(AuTedeldveuniasiioln RUTTING wio RUT agluszAunuIn)

Y
o v

® A1 MPD 31150815299 5 AU

a

> adudszavdaseudadani = 0.90 sfldunn Wilnd 1 wansmnudedisldveaesesdiolunisinudeyaainsad1saais 5 Audadiuin

(AUl laveAIntlaln MPD agluszeumun)
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Vo

lngasu MnNMTIAseviaueialrvestayad IRl A1 RUT wae A1 MPD 31ntATedile Ao 508159919 5 AU WUl

SYAUAINNEADAARDIVDIVDUARNINATIDE LUSEAUNALIN  IHBInAdUUSEaNSATaUUADaNLAININANT1 0.90 KsalAlng 1

[HengaussasAvanuen1sfinuluasall Ae N1snTIvaeuAmNLIWeloveayanlianATeliainUssLmne iy

¥ ] I 4
Y A ) % [ 14 1

N 4 wsesvhauiuegiuludaserenu felu nsmAsAuLLTlisvewaIasdie HunsULATeEaTAaY 9 AT AagA

-3
a v U

AnuAAuelalaninANaenAdeanieluyaieiu (Intermal Consistency) ngldrduussdnsasaudadan (Cronbachs’

alpha coefficient) FaNEINDADNITAIATIVEDUANULTDNBLA (Reliability Test)
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914994 (Reference)

b4 i

a1 MUydUnyn. 2554, aRRENTUNNIFL. NUNATIN 6. NTUNNUNIUAT: LSILNLANRIAINTAUINE IS

¥

RN GNTAFEY. (2556). nANMTIALAzUTHIUNANISANYY. NUNASIN 8. NTUNNUMIUAT: UTEWN L8d oo wwasllan 3 1.

4
a %

3558 WNNG. (2555). TTIMYINITIENNNGANTTUAIERNT. AUNATIA 3. NTUNNUNIUAT: LSIUARAPIRINTANMN TN,

antuuinnssuLarssIIAUIataya (2022). wNugil Box and Whisker Plot Ainerls Tda1uetnals (https:/disi.data.co.th/blog/what-

is-box-and-whisker-plot/)

giua Asntiwsd. (2551). seleusnmsidenesdenumans: wunegn1sufon. Rudasen 7. ngawmmavnuas: Lssiuiwisgrianseal

UMINYIAE.
Lavrakas, P. (2008). Encyclopedia of Survey Research Methods, 1st Edition. SAGE.

Lind, Douglas A., William G Marchal., Samuel A Wathen. (2023). Basic Statistics for Business and Economics. Mc Graw Hill. New
York

Mohsen Tavakol and Reg Dennick. Making Sense of Cronbach’s Alpha. International Journal of Medical Education. 2011; 2:53-
55 Editorial
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5. M3UsEUIanaYayan1581533 (TOR 4.4)

°o w av v ° o v § g
idayanliaInn1sdIsaninIsuszutanafuwanAuls Process
Ingdayaniiniuseulanaazsenaunig

i ¢ v = = ] '
%@HaﬂqﬂﬁﬂLﬂ%aﬂﬁaLaL%ai ?lagaﬂ’nmaﬂmﬁmmmmq %agaﬂqWﬂqﬂﬂuuLLag
v

® Jayarinauansada (Rutting) (Surface Distress) f89U7°9N19

YINNSATUIM N9 SEEe 25 1WAS _ ’ L . ¥ L.
o Y ® Jianvviaudseianiina g ®UssaanainLazBenlunIN
MIDUBYNI . : .
® 923/aA19YIAIINYSYSSAING Uszneume sagunn sague vguual 1,600x1,200 pixel lugUwuuves
o ! ¢ N Ao !
(International Roughness Index, lvla JPEG wi3efifina

® Luamsuszananaeenduveyaniy

IRD yMMsAan 9538z 25 NS @ UnvayavzUsTNaUnIY [an1y Ure

E%auaamw . P LAY UVDINWUNININE NNUAE
® Joyaninuveruadevesiudn sl Aapaunse
(Mean Profile Depth, MPD) vinn13

AINNNTEEY 25 LUAT 38UBEN

95795 UANALALUIAT 51INUIUNTIE
Indgya 10095195 Indasadng
gn/nmia"maymwzlaa@n‘”sf

174
n1sUszutanavayalu
JUnuU GIS

gfmSqﬁmmﬁg'}uizuuﬁﬁ’mgﬁmam%
(Geographic Coordinates Systems)
WGS84
MISEURUMUSTBYaN 156159 94UY
Jus (Relative location) #3BLUU
RannlaluAININsTUUNE D UNg

NaN




5. M3UsEaIaNaYaYan1581533 (TOR 4.4)

1. Raw data 2. Process data

Foyagar1anIn IRI, Rutting, Texture 915081374
fAetaya RAW data Uswdanag Python code + SQL code

LCMS_Rough_Processed_20240514.4 USuifleunsiadeunmunindeya RAW data liteanAnuRanainvestoys

LCMS_Rut_Processed_20240514_4 Uszuiana AwInlen IRI, Rutting, Texture AUINNN 25 WIATANUNNL.OUUAITILA

LCME Texture. Processed 20040514 4 WATILVANUFIMEHINAE Python code + SQL code Waghldevay

TOYANNANUOUURALHDITINNN NABINTNTA UAENaasTa

3. Output data

* qafiiadeya IR, Rutting, Texture M 25 s Nszusiuniadayan1sd15auuuduning (Relative location) vvouuy
PANNLALUATAUTEUUNZLUIUN A LAULEASNAUUTEUU Roadnet?
*  HaNTIATIETeNANTUsHEUANIWAINI Surface distress

*  UaYanINAYIUUABITINNNG UATAINNADIVIAY NIUARINAUY Roadnet3
ToyAnIIEEMERINN surface distress

O S —
1 LCMS_Crack_Processed_20240514_4 ; . -

|
§ ' Ay M,

= o o

S

3T

B e e

menrese




5. M3UsEUIanaYayan1581533 (TOR 4.4)

U52aanatayan15a15 1N NN

- T03ad1599
NIAINIIATIR Y19 a1nu sﬂuvummmama WUBN15I0

'EBEJLLG]ﬂG'IE)mEN‘Iﬁa’IEJVIﬂ‘r’I’N (Interconnected Crack) AITILURN T/ N,

\SUAY

ﬁﬂﬂLLﬂﬂlﬁJﬂﬂLuﬁ)ﬂ {U'Crad‘() LUAT/NA. mi']q]a-auﬁmﬂqwﬁ']ﬂ

N13LUUDIAINENY (Bleeding) ANSILURT/NY. Code Python+

n13ugasou (Raveling) AT 9LUAT/NYL.

#quUD (Pot-Holes) AITIUAT/NY.

s08Uzyou (Patching) AITNLNAT/AL. .

YSuiieudeyalviegly
IZJ o
JULuUNNMUA

fomonounda | 50 SR A
1

TRULLANAINUING (Transverse Cracks) iﬁ’ﬂmmwiu/ﬂu

- ;o - — diwanNaans
soslungimzinsosna (Spalling) JOUALVDINITUUNTDIADAINYIN

To8UANMAINE12 (Longitudinal Cracks) SAUTUUNL/AYL.

iﬂ?JLLﬁﬂﬁﬁgu (Corner Breaks) JIUIN/NYL. R
U

AL URTARELUITEENE (Joint Seal Damage) devne/ludevny Roadnet3

sagUyeou (Patching) AT LURAT




6. NM13IALNUTBYAgg1UYaYa Roadnet (TOR 4.5)

nsdniudayalussuugiudaya Roadnet wialdlunisdudu Jnsiziuasinausluguuuuvasuuui GIS

k4 1
U

Jafiuveyantaainnisdrnalilugunsuiitivveya (Hard disk) wazdseavaya Storage senudussuu lnsfinnsnauemaluladaisaune
NIUNVAN

- .
U
Web Appilcation : Rack 17 9u2
| |
Network DOH . : IP: 172.16.1.167 : ' -

o AT TA e

Backup Database
IP: 172.16.1.166

Database and Service

Image/VDO survey

guUnsaudTesveYa
PrugmAluladansaumna NIUNIIMAI
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6. ﬂ'ﬁﬁ]ﬂLﬂU"Uagagg’]UﬂQEa Roadnet (TOR 4.5) 3).%‘“%933“‘ File Base ¢ Roadnet 3

project_name
(s24)

|
=

team_survey

1) Ianudayaann1sdnsn

2) Uszunananae Coding

(cu/tu/sts)
E> Python + Postgresql E> é

district_code
(611)

|

i _’- y [ . L0 : . s = | \ ‘Ay 1
o B — ) survey_date
Laser Profile S (VWY-?m-dd)

L°fl"l§j Database

-

survey_code
(AC51200011002)

y

ROW el o 4 — é

PAVE PAVE Database Storage run
(primary key)

IRI IRI 1 (1
, . : o
Rutting Rutting — — A image pavement

Textures Textures (row image) (pavement image)

Damage ' JagUunuindnddumsiaiu

Database Storage mﬁaagjﬂizmm 18 TB




4) %IEULLUU file base a3 Roadnet3

Qv < Y4 I Y
6. ﬂﬂiﬂﬂLﬂU%@%ﬂgg’]U%@%ﬁ Roadnet (TOR 4.5) -

2) Uszanananae Coding project name

1) JouanULHENI8RING Surface Distress
Y Python + Postgresql

\dng Database D

team_survey
G — 5
(cuftu/sts)

%
v —

district_code
(611)

survey_date

Laser Profile wy (yynym—dd)
3) AU NYTRYAUTZIIU

faeluma YOLOV8 (Deep Learning) survey_code
(AC51200011002)

#TUN1TATIIUING v
(Object Detection) -

run
(primary key)

(1) i-l (f‘

image pavement
(row image) (pavement image)

@ python’

YsLuA Codding Avaya

WHeVY LT IYRY Damage lcms




7. MIATIREIUVBYANTANTIVIUITEUY Roadnet (TOR 4.6)

- = = = ?glutunuN1Td1IN

Q

¥

C1
3 as 5 o
ac2 — — —» ogluvunaunisiutayad1sin
ca4

S8 YNNI LUN1TATAVFAUTOUN 3 QC3

" ] J18a2198AN1INTIAEDU donndes | lisenndas

Qc3 Ausnwnsrnaeulinsudiunazaanadas A1519,n377 d15923281EN19AN IR, RUTTING, MPD HAdugenAdes

Qca feyaldasudwu
Wy 1/VDO/dayanuldunieniag
Liusng, nudeyalignéiea

voyanmaie 2 Srennslisenadeniuan niuiiage/lianysad
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