ViaPPS Deliverables as per MoT

Specifications

Tech



Road Inventory Data

Tech



Via

\Road Inventory Data - Location Reference Post T€ch

NH Number
LRP Name
Chainage
Latitude
Longitude
Survey Date

Old NH Number

Section Code

Manually
Manually
Manually
Through the system
Through the system
Through the system
Manually

Manually



Road Inventory Data - Carriageway, Road and
Pavement Type

Output
Carriageway
Z+F Scanner Type
ViaPhoto Divided
3D Panoramic Undivided
Photos
(Ladybug)

Output

Expected -
3D Panoramic View for Road Type

Carriageway and Road Type 1 /2 /4/6 Lane

Applanix LV 220

Point Cloud Data E;r
Carriageway and Road

Intermediate
Lane

Deliverables

Point Cloud
Data

Photographs in

Output

Expected -
Pavement Type

image format Asphalt
Pavement Type - Pavement Type - ggrr:‘cerre‘ie
Concrete Asphalt



Via

Tech
Road Inventory Data - Pavement Width, Shoulder

Type and Width

Output
Expected -

'u- " Pavement
Z+F Scanner — Width
ViaPhoto Width In Meters
3D Panoramic Output
Photos Expected -
(Ladybug) Shoulder Type
Applanix LV 220 ' = ' S None
Pavement Width on Point Shoulder Type - Paved
Cloud data in ViaPPS Paved
__ Desktop Gravel
Earth
Deliverables
Output
Point Cloud Expected -
Data Shoulder Width

Width In Meters

Photographs in
image format

Pavement Width
Measurement Measures Shoulder
Width in ViaPPS
Desktop



Z+F Scanner

ViaPhoto

3D Panoramic
Photos
(Ladybug)

Applanix LV 220

Deliverables

Point Cloud
Data

Photographs in
image format

Topography - Flat

Road Profile / Cross
Section

Road Inventory Data - Topography, Cross Secti
Drain Type

Drain Type

Vi
Tech
on and

Output

Expected -
Topography

Flat

Rolling

Hilly

Output
Expected -
Cross Section
Types

Cut / Fill
Cut and Fill

Level

Output
Expected -
Drain Type

Open Unlined
Open Lined
Covered Line

No drain



Via

Road Inventory Data - Median Opening, Right of %3y
and Pavement Composition

Output Expected
- Media Opening

Z+F Scanner

Raised /

ViaPhoto Depressed

3D Panoramic Barrier

Photos NGE

(Ladybug)

Applanix LV 220 Output Expected
- Right of Way
ROW width in
meters

Deliverables

Point Cloud
Data

Output Expected

- Pavement
Composition

Photographs in Pavement Type

image format

h x Pavement
- g i

5 o i ¥ Thickness

Year of

Right of Way - Width Pavement Construction
Composition

Latitude -
Longitude



Z+F Scanner

ViaPhoto

3D Panoramic
Photos
(Ladybug)

Applanix LV 220

Deliverables

Point Cloud
Data

Photographs in
image format

oad Inventory Data - Carriageway Furniture, Wayside

Amenities, Land Use

Carriageway Furnitures

Landuse

Via
Tech

Output Expected
- Carriageway
Furniture

Crash Barriers

Sign / Street
Lights

Kms Stone

Output Expected
- Wayside
Amenities

Bus Shelters /

Culverts / Toll
plaza

Restaurant / Rest
Rooms / Toilets
etc

Output Expected
- Landuse

Residential /
Commercia

Industrial /
Agriculture

Water Bodies
Mixed



Road Condition Data

Tech



\Visual Condition Tech

Z+F Scanner

ViaPhoto

Strect data © @ |

9692 9634 969 9698 9700 970

3D Panoramic
Photos
(Ladybug)

Applanix LV 220
Velodyne

Sensors
(optional)

Pavement
Facing Camera
(Optional)
Point Cloud 4 ]

9648 9ASO 9652 9654 9656 O6SE 9660 96A G664 9666 0660 9670 9672 9674 5676 9678 0680 9682 9684 9686 0698 9690 9692 9694 06% 9648 9700 9702 9

Photographs in
image format

View From
ViaPhoto




Visual Condition Data- Raveling }Qc?,

Output

Z+F Scanner Expected

: Very Poor
ViaPhot

1arFnoto >30%
3D Panoramic Poor (11-30%)
Photos
(Ladybug) 3D Panoramic Fair (6-10%)
Applanix LV 220 View Good (1-5%)
Velodyne Very Good (0%)
Sensors
(optional)
Pavement
Facing Camera
(Optional)

Deliverables
Point Cloud
Data

Photographs in
image format

Homogeneity 81 8281 5759 92t ViaPhoto
DIEEELE Homogeneity

ViaPPS Desktop

Algorithms



\Visual Condition Data- Potholes

Sensors Used [

Z+F Scanner
ViaPhoto

3D Panoramic
Photos

(Ladybug) = - ——
Applanix LV 220

3D Panoramic
Point Cloud Data View

Velodyne
Sensors
(optional)

Pavement { '
Facing Camera
(Optional)

Deliverables i !

Point Cloud o SR | ]
Data ) AT 1 B

Photographs in

image format - - = = = = 9259 K 10222 10722
e Surface Defects Homogeneity
Diagrams

ViaPPS Desktop

Algorithms

Tech

Output

Expected

Very Poor (>5)
Poor (3-5)
Fair (2)

Good (1)

Very Good (0)



Visual Condition

Expected

Very Poor (>5

Z+F Scanner

ViaPhoto sq.m)
3D Panoramic Poor (1-5
Photos sg.m)
(Ladybug) Fair (0.5-1
Applanix LV 220 sg.m)
Sy — _ 3D Panoramic Good (0-0.5
S Point Cloud Data View sq.m)
(optional) Very Good (0
Pavement sq.m)
Facing Camera
(Optional)

Deliverables
Point Cloud
Data

Photographs in
image format

(K}SO 01 m 01 50 100 01'20 U1l40 0160 OI'BU 02'00 02‘20 0240 02'60 UZIBU 0:

Homogeneity
Diagrams _ Road Defects
ViaPPS Desktop Homogeneity

Algorithms



Z+F Scanner

ViaPhoto

3D Panoramic
Photos
(Ladybug)

Applanix LV 220
Velodyne

Sensors
(optional)

Pavement
Facing Camera
(Optional)

Deliverables

Point Cloud
Data

Photographs in
image format

Homogeneity
Diagrams

ViaPPS Desktop
Algorithms

Homogeneity

Via

Visual Condition Data- Cracking Tech

Output
Expected

Very Poor
>30%

Poor (21-30%)
Fair (10-20%)

Good (1-10%)
3D Panoramic

View Very Good

(<1%)

9722 10222 10722 1222
t

Road Defects



Via

\Visual Condition Data- Disintegration '

Z+F Scanner r Expected
ViaPh Very Poor
iaPhoto ~50%
3D Panoramic Poor (20-50%)
Photos
(Ladybug) Fair (10-20%)
Applanix LV 220 Good (1-10%)
Velodyne Distribution 3D Paporamlc Very Good
Sensors based on View (<1%)
(optional) Deviation
Pavement
Facing Camera B8 MENE A NE T8 NE NE S8 S8 e
(Optional)
Deliverables
Point Cloud
Data

Photographs in

image format R ?-"| -
Homogeneity RS JE‘u"’i; i
Diagrams Pt LR '"’t‘x; "

ViaPPS Desktop Homogeneity With Standard
Algorithms Deviation




Via

\Visual Condition Data- Depression Tech

Z+F Scanner

ViaPhoto

3D Panoramic
Photos
(Ladybug)

Applanix LV 220

Velodyne
Sensors
(optional)

Pavement
Facing Camera
(Optional)

Deliverables

Point Cloud
Data

Photographs in
image format

Homogeneity
Diagrams

ViaPPS Desktop
Algorithms

w““‘ ~JJJ

Output
;.

! Very Poor >5%

Poor (3-5%)

Fair (1-2%)
Good (0-1%)

b \ Very Good (0)

Road Profile 3D Panoramic
(Transverse) View

e 1
™ I e I

ST T e,

Longitudinal Profile



Z+F Scanner
ViaPhoto

3D Panoramic
Photos
(Ladybug)

Applanix LV 220
Velodyne

Sensors
(optional)

Pavement
Facing Camera
(Optional)

Deliverables

Point Cloud
Data

Photographs in
image format

Homogeneity
Diagrams

ViaPPS Desktop
Algorithms

Point Cloud Data

l' i

\Visual Condition Data- Bleeding

3D Panoramic
View

.62
1.37

0.87
0.62
0.37
0.12

mm

U AT

1222 11722 12222

Homogeneity With Standard

Deviation

Via
Tech

Output
Expected

Very Poor
>50%

Poor (20-50%)
Fair (10-20%)
Good (1-10%)

Very Good
(<1%)



Via
\Visual Condition Data- Patching Tech

Z+F Scanner Expected
Very Poor

ViaPhoto >3g%
3D Panoramic Poor (16-30%)
Photos
(Ladybug) — Fair (6-15%)
Applanix LV 220 Point Cloud Data ViaPhoto Good (2-5%)
Velodyne Very Good
Sensors (<2%)
(optional) .
Pavement '
Facing Camera Y
(Optional) Voo d - .

Deliverables I
Point Cloud
Data

Photographs in
image format

Homogeneity 0250 0300
Diagrams - e y .
m n
ViaPPS Desktop omogeneity
Algorithms



Via
\Visual Condition Data- Drain Condition ™"

Expected

Z+F Scanner

ViaPhoto ALl
3D Panoramic Fair

Photos Good
(Ladybug)

Applanix LV 220 i

pplanix 3D Panoramic 3D Panoramic
Velodyne View View
Sensors

(optional)

Pavement
Facing Camera
(Optional)

Deliverables

Point Cloud
Data

Photographs in
image format

0250 0300 0350 0400 0450 0500 0550 0600
Road Position

Point Cloud Data Homogeneity

Homogeneity
Diagrams =

ViaPPS Desktop
Algorithms




Via
Tech

Output
Expected

\Vlsual Condition Data- Shoulder Condition
Sensors Used T"i;g' "\ x;\\ : /._—— = ‘ﬂ%\
N

Z+F Scanner

Poor
ViaPhoto

Fair
3D Panoramic
Photos Good
(Ladybug)

Applanix LV 220
3D Panoramic 3D Panoramic

Velodyne View View

Sensors
(optional)

Pavement
Facing Camera
(Optional)

Deliverables

Point Cloud
Data

Photographs in
image format

Homogeneity 3D Panoramic 3D Panoramic
Diagrams View View
ViaPPS Desktop

Algorithms



\Roughness (IRI)

Sensors Used 14

Z+F Scanner 2

1Rl [mmAn]

Applanix LV 220

IRI+

Pave ment 22/08/2019 10,29 Via, Avg 29, 505% 2 2. 056, VialR|_06_OM_001_m00000-001_m00860_1_20190822102918 ¢ —— Avevage o stalisis, Avg 29, 50522 90556 |

-~ ug] CamaE Roughness (IRI)

(Optional)

De|ive rab|es - Average IR 06-DM-F1

Point Cloud |
Data 74 ||
Roughness (IRI) S I — - . | | |
and Average IRI o | | u
ovESE S pan 0 100 20 £ 40 500 E 700 800 800861
M ean Profl Ie 2210872015 1023 Via, Avg29, 50%:25, S0%:4:8, iaRL 06_DM_001_n00000.001_n00S50_ 1 20190222102516.0¢ I Average o stalsics, Avg 29, 50%.25, 30%:48 |

Depth (MPD)
and Average
MPD over a span

Speed of Vehicle

Average Roughness (IRIl) over
100m

Via
Tech

Output
Expected

IRI at Left
Wheel

IRl at Right
Wheel

Average IRI

Speed

Latitude /
Longitude



\Ruttlng

Sensors Used

Z+F Scanner
Applanix LV 220
IRI+

Pavement
Facing Camera
(Optional)

Deliverables

Point Cloud
Data

Rut Depth -
Right and
Average Rut
Depth over a
span

Rut Depth -
Right and
Average Rut
Depth over a
span

Speed of Vehicle

Rut depth (la) 01-Fv282.F1

Rut Depth and Average Rut Depth
on Left

Rut depth (nght] 01- FY282.F1

ki ]

IEEEEEELEEEE L R R E E E  E E T

204 209 19,556 P A4, 50849 SO583 Vb PS_U1_PY2E2 000301 w6012V 558614

Average rutdepth [rght) 01-PV282-F1

P i i el

Rut Depth and Average Rut Depth
on Right

Via
Tech

Output
Expected

Rutting Left

Rutting Right

Rutting
Average

Speed

Latitude /
Longitude



Via
\Textu re Depth (MPD) Tech

10 Expected

Z+F Scanner :
- Texture Depth
Applanix LV 220 g at Left Wheel
IRI+ : Texture Depth
! 0 100 200 300 400 % 600 700 800 at Right Wheel
Pave m e nt 22/08/20N310:29 Via, Avg 1.0, 50%:0.9, 90%:1.3, VialR|_06_DM_001_m00000-001_mDOBG0_1_20190822-102318. = Average of :\a::x Awg10.50%09 90%:1.3 | Ave rag e
Facing Camera
(Optional) Mean Profile Depth Texture Depth
(MPD) Speed
Latitude /
Deliverables Average MPD 06-DM-F1 Longitude
Point Cloud 1 — — — — —
Data U — 1 — — — — — — —
TP B | - | - - | — -
Roughness (IRI) o | | | | || || || || || ||
and Average IRI . | || | | | | || || | | . || .
Over a Span - 100 200 300 400 500 00 70 800 800-861
Mean Profile 22/08/2019 10629 Via, Avg 1.0, 50%:1.0, 90%:1.1, VialRI_06_DM_001_m00000-001_m00860_1_20190822-102918 tat R Average of stabistics, Avg 1.0.50%:1.0, 30%.1.1 |

Depth (MPD)
and Average
MPD over a span

Mean Profile Depth (MPD) over
100m

Speed of Vehicle



Deliverable

Speed of Vehicle

Latitude /
Longitude

Name /NH No
Nomenclature

Friction
Coefficient

Braking effort coefiicient

Single Wheel

Dryasphatt

0o 01 02 ©03 04 05 06 07 08 08 1

Sip ratio

Variable Slip
Measurement

\Skid Resistance (Friction

ViaFriction System

]

Two Wheel

c

D

(] v TW fkm/b] ToteiDist [m] Lat ']

1
2 0155
3 0369
4 03:
5 0371
6 0408
7 oan
8 0403
9 0474
10 0.433
11 0384
12 0.406
13 0.486
14 0581
15 0.585
16 0703
17 0.705
18 0.668
19 065
20 o067
21 0589
22 os7s
23 o612
24 0559

61212
61507
61.988
62.494
62.887
63.182
63.208
62533

60.33
56.907
52.306
46558
35.999
10.379
13.881
21105
27.457
33.261
36,978
37.628
40.089
42162
44204

Sample Friction Report

ViaFriction Reports

67.611

87.611
107.611
127.611
147.611
167.611
187.611
207.611
227611
247.611
267.611
287.611
307.611
327.611
47,611
367.611
387.611
407.611
427.611
447.611
467.611
487.611
507.611

2143554572
21.43540042
21.43526159
2143512271
21.43498502
21.43484500
2143470755
2143456499
21.43441583
2143427381
2143413237
21.43390011
21.43384567

214337194
21.43357815
2143343042
21.43329804
2143316242
2143302475
2143288304
21.43274208

214326044
21.43246744

3 F
Long ] Road []
79.20001685 Mansar DW1
79.28989149 Mansar OW1
79.28977097 Mansar DW1
79.28964974 Mansar DW1
79.28952891 Mansar DW1
79.2894084 Mansar DW1
79.28929123 Mansar DW1
79.28917165 Mansar DW1
79.28904671 Mansar DW1
79.28892816 Mansar DW1
79.2888095 Mansar DW1
79.28868058 Mansar DW1
79.28856741 Mansar DW1
79.28842763 Mansar DW1
79.28831071 Mansar DW1
79.28819494 Mansar DW1
79.28807364 Mansar DW1
79.2879548 Mansar DW1
79.28783367 Mansar DW1
79.28771068 Mansar DW1
79.28759358 Mansar DW1
79.28747531 Mansar DW1
79.2873561 Mansar DW1

G
Position [m]
1068

<
v

m
N
=

Output

Expected
NH / Lane No

Texture Depth
at Right Wheel

Skid Left /
Right /
Average

Speed

Latitude /
Longitude



Via
Tech

Other Deliverables

Export to 3rd party Point

Tunnels With Manholes Cloud data software’s

Different Surfaces Road Edge &
Markings



andard devistion 01-Fv282-F1
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Standard Deviation
Chart

Curve Radius
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Color Coding
Defects on Map
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