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WHAT YOU WILL SEE TODAY EXACT STREET

OUR TEAM EXACT:

ROAD RESURFACING CHALLENGE:
CONSTANDEPTH MILLING VS. 3D MILLING VS. RECYCLING

CORE INNOVATION:
SELECTIVE MILLING +BOMRD 3D DATA ACQUISITION AND IREAMDDELLING

DEVELOPMENT PROCESS:
SYSTEM ARCHITECTURE, COMPONENTS, WORK PACKAGES

VALIDATION:
[EST RESULTS AND FIELD DEMONSTRATIONS

TECHNOLOGY OUTLOOK:
PILOTS

LESSONS LEARNED

WE SEE

more
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EXACT STREET

EXAGT STREET | WE SEE

~We have been teaching the

machine control for more than mo e
25 years. |

GREEN ASPHALT

1954 Exact founded
- called ,,Bloms Oppmal

1954 - 2007 Over 20 offices
were established across
Sweden, Finland, Estonia
and Czech Republic

2004 Trimble Machine control
dealership

2008 3" projectin the World
of 3D milling and paving
(Vidsel, Sweden)
completed

2011 Canadian subsidiary
Control System CA
founded

2017 Leica strategic partnership
engaged

2019 Exact Street 3D milling
innovative technology

patented and approved
in USA and EU

2020 Exact Street 3D differential
milling unit certified
by Wirtgen

2021 Wirtgen endorsed Exact
Street as the top provider
of accurate 3D data
and models




CONSTANDEPTH MILLING VS. 3D MILLING
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TANDARD PROCESS WHICH COPIES THE EXISTING PROFILE,
INCORRECT RESULTS.
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3D MILLING CHALLENRECYCLING EXACT STREET

3D MILLING => REPROFILING

DIFFERENT DEPTH IN DIFFERENT LOCATION

MIXING MATERIAL FROM
SURFACE + BINDER LAYER

NO RECYCLIN
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RECYCLING

A1 - Raw Materials Supply

A2 - Transport to Asphalt Mbang

A3 - Manufacturing

n) Emissions related to the energy (fuel and
electricity) used at the plant for the mix
production procass including vehicles used in
mowving aggregate and other related mobile
equipment used on site for the production of
asphalt mixtures, burner used for drying and
heating of aggregates and RA, heating of
bituminous binder in storage tanks,
movement of matenals (chargers, belts and
conveyors) through the plant and moang
process, asphalt mixture storage in silos, and
asphalt additive addition completed at the
plant.

b) Total plant emissions from atack according
to ISO 140

Plamt

#) Emissions associated with the axtraction, transport,
refining and storing of polymers, bitumen additives and
bituminous binders.
b) Emissions associated with the mining, extraction and
l ‘ production of aggregates.

) ¢) Emissions nsso.-ci ad with the production of asphalt

-4 . additives. .

el

Emissions related to the
transportation of bituminous binders,
aggregates, additives, burner fuels,
site-won asphalt and other sacondary
materials to the asphalt mixing plant.

Ty

AA - Transporta... ~ to the construction
site

Emissions related to the processing (if any)
of site-won asphalt to achieve the end-of-
waste critena before baing re-used into
asphalt or recycled for other applications.

Emissions related to the transpo
the asphalt mix from the production gy
the construction site.

Emissions related to the
disposal of asphalt
waste,

C2 - Transportation of sif ~won
asphalt

Emissions related to the
transportation of site-won agghalt
after deconstruction

AS - Installation of the product

a) Emissions related to the energy (fuel) used by the
aquipment at the construction site.

b) Emissions related to manufacture, transportation
and installation of ancillary products, including
brtuminous binders for tack or bond coat

C1 - Deconstruction of the asphalt pavement

Emissions related to the energy (fuel) used by the
equipment at the deconstruction site, including
milling machine, axcavators and other equipment

. d for deconstruction.
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The EAPA Webinar on Asphalt 4.0
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MARKET CHALLENGE: EXAGCT STREET
ACCURACY VS. SPEED OF SURVEY

MOBILE LIDAR

S— | LOWACCURACY ISSUE
+m ‘f?"ﬁi - -'-: m
- - ‘__‘;;‘:_“yt L % = 'f.“ (+/- 50 M I\/I)
I % - i — .. HWY 401 NEAR WELLINGTON
& . : 3 ST. (ONTARIO, CANADA)

TECHNICAL REPORT DOCUMENTATION PAGE
1. Report No 2. Government Accession No. 3 Reciprent Catalog No.
FHWA-HIF-17-027 NA N'A
4. Tutle and Subtitle 5. Report Date
Utilizang 3D Digital Design Data in Highway Construction - Case Studies | April 2017
6. Performing Orgamzation Code
NA
7. Author(s) 8. Performung Orgamzation Report No.
Francesca Maser, PE, Laura E. Ch Shashank Pulik Jomathan Q. | N/A
Strutbers, Dr. Jagannath Mallels, and Ralph H. Morgan, P!
9. Perfornung Organization Name and Address 10. Work Unit No. (TRAIS)
WSP | Parsons Brinckerhoff NA
1013 Half St. SE, Suite 650
v, 2
3 Wasigion, NC 20005 T1. Conteact of Grant No,
N i - DIFH6114C00039
o - + 12. Sponsonng Agency Name and Address 13. Type of Report and Period Covered
é x § Fodernl Highway Administration Dratt Final Report
Office of Infi R h and Technology
= 8 6300 Georgetown Pike ;‘I-ASW“"S Agency Code
McLean, VA 22101-229

15. Suppiementary Notes

The Contracting Officer’s Representative is Richard Duval, HRDI-20.
16. Abstract

There are numerous benefits afforded 10 using 3D digital design dats in highway construction. These include: the ability
halleng: 1o mobilizat}

to identify and resolve bility prior and better control of
" | ities through A d Machine Guidance (AMG), faster éxecution of construction with
AMG, which has associated ¢fficicncy and safety benefits, faster inspection activitics using real-time venfication with
associated safety benefits, and more efficient workflows 1o pay ies that provede ancillary

P y andd repeatab wmpr through the coll of 3D data to support the measurements.

The key to these mynad benefits 15 3D digital design data, but State T A are chall d 1o

determine the right Ume 1o vest in generating that data. Whale uprmi;k o gens;tewmcwnllydd:nhd 3D data,
and new software tools make it relatively simple to do so, the data are lunited by the uncertainty inherent i the original

THE FEDERAL HIGHWA'
ADMINISTRATION (FHWA
FHWAHIF17-027
R T 1 | e 1 1 ]
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3D MILLING CHALLENGE: EXACT STREET
ACCURACY VS. SPEED OF SURVEY

| measured surface
| / slope = 2.6%

|
| ===
' —
| T —_
| original surface T~ - -20mm
| slope = 2%
——— original surface | st.dev 8mm
slope = 2% | ~ tolerance £20mm
|
|
3.5m | 3.5m
/l./
|

LOW ACCURACY HAS A PARTICUINEGAYIVE IMPACT ON THE CROSS SLOPE
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ACCURACY VS, SPEED OF SURVEY

MTO drawing terrain slope [%] Exact Street terrain slope [%] IMTO vs. Exact Street terrain slope [%)]

STA |shoulder|{lane lane lane shoulder]shoulder|{lane lane lane shoulder shoulder|lane lane lane shoulder
G | G | o | e | e [ - | - | - | | Coomm | Comme | Gooem | e | o>

11000 -5.0f -2.6 2| 2.1 5/ -5.1] -2.8] -19| 25 5.1 0Of 0.2 -0.1f -0.4| -0.1
11500 -6.9( -3.5| -3.4| 1.7 6.3] -6.5| -3.6/ -1.9 2 5.1 -0.4|, 0.1f -1.5( -0.2 1.2
12000 -5.7( -1.8| -1.4| 2.2 6.0 -5.6| -24| -14|, 1.3 5.7 -0.1f 0.6 Of 0.8 0.2
12500 -5.3| -2.2| -19| 2.7 49| 5.0 -25| -15| 23| 48 -0.2 03| -04 05| 0.1
13000 -5.6( -2.4| -1.8 1.7 6.00 5.0 -3.1f -15 1.6 5.6 -06] 06| -0.3] 0.2 04
13500f -6.9( -1.8| -1.6 1.2 57| 5.0 -2.1f -15| 0.8] 4.1 -19| 03| -0.1f 0.4 1.5
14000 -2.3| -3.1| -1.6] -1.5 1.1} -1.9| -2.7| -2.2| -1.8/ 0.9 -04|, -04| 0.7 0.2 0.2
14500 -5.1| -3.3| -1.8] -1.7 500 -3.1f -24( -1.7 1.3 5.6 -2.0] -09| -0.1f -2.9| -0.6
15000 -2.1 1.1 2.4, 1.7 49| -1.8, 1.0 2.3 1.5 4.7 -0.3| 0.1 0.1, 0.2] 0.2
15500 -4.5( -2.1] -1.8 1.9 5.2 -3.7| -2.0| -1.7 1.7 4.7 -09| -0.1f -0.1f 0.2 0.5
16000 -5.6( -4.0 -3.7| -3.2 2.1 -3.8| -4.6| -3.7| -3.9 1.8 -1.8| 05| 0.1f 0.8 0.3
16500 -5.6( -4.0 -3.7| -3.2 2.1l -5.8| -4.2| -3.6/ -3.4 20 0.3 0.1 of 0.2 0.1
17000 -2.6( -0.3] 0.4 2.0 7.2 -2.3| -04 04 20| 6.5 -0.2] 0.2 of 0.1 0.7
17500 -1.2 26| 3.8 38 82| -1.1f 25 36| 34 7.8 -0.1] 0.1 03| 04| 04
18000 -4.3( -3.2| -3.2| -15| 4.2 -4.4| -34| -15| 20| 6.8 0f 0.2 -1.7( -3.5| -2.6
18500 -4.3 2.4 -1.7 0.6] -3.9 -1.8| -1.6| -0.7 -0.3 -0.7] -0.1 1.3

HWY 404 (MINISTRY OF TRANSPORTATION @NTARKNADA, 202012) THE 3D MODEL OF THE MTO SURFAC
DIFFERS FROM THE ACTUAL SURFACE BY MORE INMENAE3TAHE TEONTROL SECTIONS PERFORg
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EXAC; o e , MAIN OBJECTIVES:

Passion for precision

WE SEE
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GREEN ASPHALT INCREASE QUALITY OF ROAD REPA

LONGITUDINAMOOTHENINIRI)
ACCURATE CORRECTIANROSSFALL
EXTEND THEERVICE LIEE THE PAVEMENT

MINIMIZE PREPARATORY WORI
BUILDING 3 FUNCTIONS INTO MILLING PROCE

ENABLE EFFICIENT RECYCLIN
SUPPORT TRUE TMA®ER SELECTIVE MILLING

STREAMLINE THE ENTIRE WORKFLC
AUTOMATIZATION

EXACT STREET 3D DIFFERENTIAL MILLING
IS ALL HW YOU NEEL
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REGULABD MILLING WORKOW EXACT STREET

3D QCAMNING
WEEK VANCE
o—0

gD ROAD SURFACE
FICE WORK

3D MILLIN

GNSMILLING
TECHNOLOGY

L DESIGN

OFFICE WORK e

exactstreet.com




PRINCIPLE OF THE SOLUTION EXACT STREET

MILLING.
+ GNSS DATA ACQUISITION

v

RECYCLING Il. g e ' _ RECYCLING |.
SELECTIVER/ ol COMPUTING & SELECTIVE
MILLING - MILLING
PROCESS ' PROCESS

@/ 3D MILLING II.
GNSS MILLING TECHNOLOGY

WE SEE

more
GREEN ASPHALT
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EXAGCT STREET
MILLING IN AT LEAST 2 LAYERS

+ GNSS DATA ACQUISITION

1

\

MILLING I.
) < I

2 3D MILLING ===

GNSS MILLING TECHNOLOGY

WE SEE
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EXACT STREET-SINE: EXACT STREET
SOLUTION REQUIREMENTS

-INNOVATIVE GNSS ALGORITHBIOLVE MILLING TRAJECTORY

-MILLING IN AT LEAST 2 LAYERS

-GNSPDATA ACQUISITION MILLING TRAJECTORY

-CROSSLOPEF THE MILLING DRUM

- ONLINE CALCULATIOBIBSTIMAL MILLING PARAMETERS FOR 3D MILLING OF SUBSEQUENT LAYERS
-MILLING SUBSEQUENT LAYERS USING GNSS 3D DIFFERENTRAIOMILMNG SMOO THNESSOUROUSSLOPE

WE SEE
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DEVELOPMENT METHODOLOGY EXACT STREET

WORK PACKAGES:

Grs M‘.‘?bpes / User
WPO01: DATA PREPARATION AND SIMULATION i P
PROCESSING OF HISTORICAL DATASETS FROM 100+ COMMERCIAL PROJECTS: \ l
DEVELOPMENT OF SIMULATION ENVIRONMENT
M“ngmodale

WP02: DEVELOPMENT OF DATA PROCESSING MODULES g
02.1:ADJUSTMT TRAJECTORY ALIGNMENT MODULE FOR COMPACTION PASSES |
02.2: GENDRSNIZIGENERATION OF PVUBTING SURFACE MODEL

02.3: REMOTE PPREMOTE DATA TRANSFER AND ASSISTED COMBPBTADMON [ "M““"s"""”j
02.4: DDM AUTHORIZATTONSUALIZATION AND APPROVAL OF MIIESN&N MODEL

eet On Site
1 Send al colected dota 40 server

start cacuation

02.5: DMWDCt COMPILATION OF 3D MILLING DATA STRUCTURE l
WP03: PROTOTYPE DEVELOPMENT AND FIELD VALIDATION ‘ :r;;m '
03.1: VIRTUAL PROTOTYPE (VBAYED ON HISTORICAL DATA ANDATMDN
03.2: REAL PROTOTYPE (RNALIDATION ON REAL PROJECTS WHIHEOMNCQUISITION / \
03.3: ITERATIVE TESTING AND OPTIMIZATION UNDER VARYINAICBOSLATIONS Statichcal overview of the  meshed cutput PLY suface

AdpstMT resuts - Mean DRsM2
WP04: EVALUATION & Ul REFINEMENT Miny Man. SAdDme of She

he-gM correchors

CONTINUOUS FEEDBACK COLLECTION AND INOERMASAT IODURING PILOT DEPLOYMENTS

WE SEE
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DEVELOPMENT METHODOLOGY EXACT STREET

WORK PACKAGEEOUD SERVER & DMU HW ON MILLING MACHIGGNTROL COMPUTER + 2X GNSS

Milling machine
module ES-0OS

_,h-_‘ WP 2.1 b_ ,_
l.;:f-"
Adjust Milling 5

Trajectories J'
o l 100% |

f

WP 2.3 |
WP 2.5
PP2 core design
calculation DMU data creator
100%
100%
——

DDM Authorization

WE SEE

more
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DEVELOPMENT METHODOLOGY EXACT STREET

WORK PACKAGEEOUD SERVER & DMU SWMODULES ON COMPUTING SHANIROSOFT AZURE CLOUD

ol h _ A
Milling machine
L / module ES-0S

e | 100%

Microsoft
Azure

1

Adjust Milling
Trajectories . -
| 100% |

WP 2.3 ‘

PHoGde design N ACLOUD MICROSERWACELEABLEOLUTION
calculation DMU data creator
1005 G, ARUNNING ON AZURE CL-GEBURE, PERFORMANT AND HABHILABILE

. ’ {’ WP 2.4 l
@ DDM Authorization
o~

FOPERATING IN EU, USA AND CA

WE SEE
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DEVELOPMENT METHODOLOGY EXACT STREET

SYSTEM ARCHITECTURE OVERVIEW DitLerentil riling uri

Scalable Microservice Design
T Built on asynchronous microservices orchestrated by Kubernetes
T Enables flexible and efficient resource management

Horizontal Scalabllity

T Components like servers, workers, and databases can scale
iIndependently

T Supports parallel data processing fiommdreds of milling machines

High Performance & Flexibility

T Handles simultaneous workloads efficiently
T Suitable for both epremise and cloud deployments (e.g., Microsoft 2 ~

i e ’ T DMudm‘acr'eawr
Azure) Traectories

Simplified Maintenance & Upgrades
T Modular architecture streamlines updates and system management

WE SEE
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TESTING AND VALIDATION EXACT STREET

WP 03.1: VIRTUAL PROTOTYPE fVBASED ON HISTORICAL
DATA AND SIMULATION

(&) *results.txt - Notepad - [] X Lister - [d:\-=CSInt=-\Project_C5i... — .
File Edit Format WView Help _ _ _ _ _
nean lateral run <hift Sem N FI|.E Edit Options Plugins Enceoding Help 100 %
machine drift lcm (shift 4-6cm) Given std dev: 8.8188 m A
machine drift periocd = 28 Calculated std dev: 8.8821 m
Abs dev B.888 - Abs dev A.48087 81.8 %
Abs dev B.882 - Abs dev B.084 17.2 %
nolse standard deviation ©.885m Abs deu 8.884% - Ahs deu A_A0856 B9 %
_ .. Abs dev B.886 - Abs deyv A.HB8 B.e %
RM5E simple reprojection ©.002832m ibs dev B.888 - fAbs dev B.618 6.8 %
RMSE spli imati 6.88162 - - -
SRS SpRTRRATEEEen " Abs dev ©.818 - Abs dev B.812 8.8 %
noise std. dev. B.82%m Abs dew B.812 - Abs dew B_.814 g.8 %
Abs dev B.814 - Abs dev B._.MH16 g.8 %
RMSE simple reprojection ©.81838m Abs dev B8.0816 - Abs dev B.018 a.8 %
RMS5E spline approximation ©.88385m y Abs dev B.818 - Abs devu d.8208 8.0 %
| v
Ln5, 100%  Windows (CRLF) UTF-8 < >

SIMULATION CONFIRMEDGAACCURACY IMPROVEMENT WITH 4 OVERLAPPING PASSES:
GNSS MEAN ERROR REDUCED FROM 20 MMNION2MILLING TRAJERYO

WE SEE
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EXAGCT STREET

TESTING AND VALIDATION

/=6.4 MM

VIRTUAL PROTOTYPET\BASED ON REAL MEASUREMENT PROJECT

ROZVADOUVOMPARISON WITH CONTROLREIAS TREY TSs

WP 03.1

Rozvadov area 1 - filtered point-cloud TA10 vs AdjustMT normalize -0.0426 m

: 5.4% 1.4% | 0.4%

15.6%

24.8%

0.000

o
=

.
™~
o~

0.015 0.020 0.025m

0.010

0.005

0.010 -0.005

0.015

-0.020

|
<
T
o
7y
=
r
L
m
e
o
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RVALIDATION ON REAL PROJECTS
WITH OMITE 3D DATA ACQUISITION AND DESIGN

PILOT PROJECTS

EXACT STREET

Mo. |Project Name (opportunity) Customer Partner |Status Order value (Sales resﬂ Quotation (|Date Q/CN Staty Close Date
1 |ES0OS Exact Street pilot RSD JHL 1 IMP CN250104 10.01.2025
2 |ESOS pilot TSK 2 1900000 rp CN250106 21.01.2025
3 |ES0S D1 km230,0-km237,3, kontrolni mereni pilotu |RSD 1 996614 [mp CMN250109 22.01.2025
4 |ESOS Mladych Béchovic STRABAG 3 279500 (mp CN250111 29.01.2025 04.03.2025
5 |ESOS pilot R5D 2 MP CN250114 31.01.2025
6 |ESQOS 3D Cinovecka TSK 2 MP CN250204 18.02.2025
J |ES05D3 RSD 1 MP CN250404 11.04.2025
5 |ES0S5 K5U5 1 MP CN250414 25.04.2025
9 |ESOS, 11-405 Okrisky KSUSW 1 MP CN250415 23.04.2025
10 |ESOS, 1-132 Zirovnice hr.kraje KSUSV 1 MP CN250416 25.04.2025
11 |ES05 SUSPE.cz 1 MP CN250501 05.05.2025
12 |ES505 SUSPE.eu 1 MP CMN250502 05.05.2025
13 |ESOS Dablicka STRABAG 3 477000 (mp CN250504 20.05.2025 20.00.2025
14 |ESOS 11-180 Cernice —§téﬂmricze, PDPS Pontex, SUSPE.eu 1 P CN230505 20.05.2025
15 |ESOS Prestice 1,3km Silnice Klatowy 1 MP CN250602 12.06.2025
16 |ESOS Cinovecka PORR 2 1100800 mp CN250607 24.00.2025 2026
17 |ESQS5 3D Paving CS CA/Pioneer 1 VO CN250608 27.00.2025
18 |ESOS 3 piloty RSD a OptiMill test Sudop 1 MP CMN250701 08.07.2025
19 |ESOS Trhanov Silnice Klatovy 3 TH,/SH CMN250705 28.07.2025 23.07.2025
20 |ESOS5 D Brno RsD 1 IMP CN250706 28.07.2025
21 |ES05DE Strabag 1 MP CMN250707 28.07.2025

WE SEE

more
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PILOT PROJECTS EXACT STRE

PROJECT: URBAN RUMABDYCIBECHOVIC
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EXACT STREET-SINEPILOT PROJECTS EXACT STREET

IRl IMPROVEMENT
5 M/KM => 0.6 M/KM

IRI chart - DRSM1 vs DESIGN DMU - right 2.3 m
. A \ /‘

Jy ‘ DRSM1 Right
* mean 4.824
DESIGN DMU Right
mean 0.621

0 200 400 600 800 1000 1200 1400 1600
Stationing [m]

IRI [m/km]
-Jl=- (@)}
E
I
—
i

WE SEE
more
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EXACT STREET-SINEPILOT PROJECTS EXACT STREET

CROSSLOPE IMPROVEMENT
98% OF SECTIONS IMPROVED OR LEVELED FOR CONSISTENT CROSS SLOPE

SLOPE CHARDRSM1 VS DRSM3DMUDESIGNRIGHT SLOPE

4- ),l"

IEMN
2 '

— A
S A‘“ ’ | —— DRSM1 Right
s O L e AT \ N ~ DRSM3 Right
2 N Y ] : '- i | ~——— Design DMU Right

—2 S i\ ) 1: " W1 T

,,\, kP
4
-6
0 200 400 600 800 1000 1200 1400 1600
Stationing [m]
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EXACT STREET-SINEPILOT PROJECTS EXACT STREET

CROSSLOPE IMPROVEMENT
98% OF SECTIONS IMPROVED OR LEVELED FOR CONSISTENT CROSS SLOPE

SLOPE CHARDRSM1 VS DRSM3DMUDESIGNLEFT SLOPE

i: A

S 2 - | \ | l‘h »"L‘J M M‘ ‘ —— DRSML Left
") : ‘ Wi : J'/ g o 4 N ‘] i 1) ~—— DRSM3 Left
& ** e ' fn JL,M 1 Ty "\{ :
2 'y w - N : ~——— Design DMU Left
0 - \.. |l
-2 -
-4 -
0 200 400 600 800 1000 1200 1400 1600
Stationing [m]
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EXACT STREET-SINEPILOT PROJECTS EXACT STREET

AS BUILT COMPARISON [MM]
ESOS VS ABUILT PRECISE SURVEY (DIGITAL LEVELING AND SCANNING)

Exact Control System ...

Mladych Béchovic
sta 0+000.00 - 1+560, Phase I.

Measured by: Date:  24.3.2025
Processed by! Scale:  1:500
Coord. system: S-JTSK rev, 250324

l:idcht system: 7 Bpv | Sx Ad ®

RealOS-DDM3 (ESOS Trimble E1) vs DRSM2

S

WE SEE

more

exactstreet.com GREEN ASPHALT




EXACT STREET-SINEPILOT PROJECTS EXACT STREET

AS BUILT COMPARISON [MM]
ESOS VS ABUILT PRECISE SURVEY (DIGITAL LEVELING AND SCANNING)

Histogram of the differences between ESOS model and 3D scan/Total station
Mladych Bechovic

51.80 %
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27.23 %

20
16.12 %

percentage of measured points [%]

10 |

3.50%

0.91 %
0 ?

-90.0 -70.0 -50.0 -30.0 -10.0 0.0 10.0 30.0 50.0 70.0
difference [mm]

Visualization of model (Exact Street On Site) accuracy compared to reality. Zero difference = perfect match
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PILOT PROJECTS EXACT STREET
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EXAGCT STREET
ONSITE 3D MODEL ADJUSTMENT
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EXAGCT STREET
ONSITE 3D MODEL ADJUSTMENT

MAX. MILLING DEPTH ADJUSTMENT: 120 MM
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EXACT STREET-SINE EXACT STREET
PILOT PROJECTS RESULTS

SURFACE HEIGHT ACCURACY AFTER MILLING FIRST LAYER
GNSS ADJUST MT ALGORITHM (ESOS) VS. TOTAL STATION

. Control points .
Project Length (Total Station) sZ(1ssigma) Note
Dablickestreet 0.5 km 114 9 mm After 3D milling
Cakovickastreet 0.6 km 97 6 mm After 3D milling

gy - @ - Bgy - &5
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TESTING AND VALIDATION EXACT STREET
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ROAD LIFESPEXTENDING BY 30 %) % EXACT STREET

MWPTCVKEMY" URCROMECTNB.BOJ C" 6. "
2015 241205 7

_ 0.866

2024 241205
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EXACT STREET-SINE: EXACT STREET
KEY ADVANTAGES

-MINIMIZE PREONSTRUCTION PREPARAANDNFASTER GN E EXECUTION
-CROSSLOPPPRECISE CORRECTION

-SMOOTHNESS (IRMPROVEMENT

-ROAD LIFESPENTENDINEY 30 % 50 %

-STANDARDIZATION DIGITAL RESURFACRIGCEBO ENSURE HIGH REPAIR QUALITY
-IMMEDIATE ADJUSTMENF3D REPAIR MODEL

-SELECTIVE MILLINGR EFFICIENT MATERIAL RECYCLING

ANYTHING ELSE?
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EXACT STREET-SINEOUTLOOK EXACT STREET
FOCUS MARKET:

PILOT PILOT PILOT
PROJECTS PROJECTS PROJECTS

3D ROAD RECONSTRUCTION IN 2024 FORECAST FOR 3D ROAD RECONSTR. 2030
B == - 3200MIL EUR/YEAR |l = "-4BILLIONS EUR/YEAR
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EXACT STREET-SINEOUTLOOK EXACT STREET

WE INVITE PARTNERS, INSTITUTIONS, AND INVESTORS TO ACTIVELY
PROPOSE AND PARTICIPATE IN PILOT PROJECTS.

ES®S +1-587-966-1358

PUBLIC ROAD AUTHORITIES
VUM" RT CUG QX'GBRNYE

X

— NEED: FAST, ACCURATE, ANDEE¢ VITEKQCONTROLSYSTEM.CZ

CONSTRUCTION & MAINTENM MAREK.PRIKRYL@TEAMEXACT.COM

STRABAG, COLESROVISWIETELSK RIMBLEAIQSMAF WUC + " €
— NEED: LOWER COSTS, BETTER C ANTONIO.BAUCE@TEAMEXACT.COM

WWW.EXACTSTREET.COM

PPP OPERATORS & INFRA (
— USE: LONGERM ASSET MANAGEN

GEGPARTNERS (SURVEYIN
— USE: REAIIME 3D DATA INTO CITY INFRASTRUCTURE SYSTEMS
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LESSONS LEARNED EXACT STREET

GNSS ANTENWULTIPASS
-DROTEANTENNAXIBLOXEDFIP CHIP
-NAVXPERIENG&+C
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LESSONS LEARNED EXACT STREET

Slope [%]

GNSS ANTENWUILTIPASS

-DROTEANTENNAXIBLOXEDBFIP CHIP
-NAVXPERIENGE&+C

KPEQTTGEV" ECNKDTCVKQEP"™ QH" WWIGPE OKNNKPI " OCEJ

-DURING PILOT PROJECTS, A RECURRING ERROR IN THE CAVIBRATIONKOFN K P " FTWOXU" ETQUU
SLOPE WAS IDENTIFIED AND HAD TO BE CORRECTED.

Slope chart - DRSM2 vs ESOS - right slope

—— DRSM2 Right
- ESOS Right

Difference
— mean 0.402%
+ std 0.184%

0 200 400 600 800 1000 1200 1400 1600 msz;’e

Stationing [m]
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LESSONS LEARNED EXACT STREET

GNSS ANTENWUILTIPASS

-DROTERANTENNAXIBLOXEDFIP CHIP
-NAVXPERIENGE&+C

KPEQTTGEV" ECNKDTCVKQEP" QH" WWIGPE OKNNKPI " OCEJ

-DURING PILOT PROJECTS, A RECURRING ERROR IN THE CAVIBRATIONKOFN K P I " FTWOXU" ETQUU
SLOPE WAS IDENTIFIED AND HAD TO BE CORRECTED.

REQUIRE 3D SELECTIVE MILLING IN TENDER SPECIFICATIONS:

-FOR REAL PILOT PROJECTS, IT PROVED ESSENTIAL THAT NAEUBESRARREQUIREMENT
FOR SELECTIVE MILLING.
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Es . +1-587-966-1358

See ESOS in action!
Call for ESOS Pilot.

+ 3D Milling

VITEKWCONTROLSYSTEM.CZ ...
WWW.EXACTSTREET.COM =
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