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Purpose Statement

This webinar will share leading applications of UAS to help provide safe and efficient
infrastructure assessment capabilities. Presenters will share three case studies: one on

bridge inspection, another on airport pavement inspection, and a third on construction
modeling.

Learning Objectives

At the end of this webinar, you will be able to:
(1) Leverage UAS technology to assist infrastructure inspection

(2) Identify how UAS technology deployment can help reduce time and costs and increase
safety for inspections

(3) Understand which sensors and platforms are being used for infrastructure inspection
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Questions and Answers

* Please type your questions into your webinar
control panel

« We will read your questions out loud, and
answer as many as time allows

Questions

No questions yet

Cuestions you send and answers from the staff

will appear here

Enter your question

Your question will be sent to staff
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PROSPER
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e Background

Outline
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Background

Airfield pavement inspections are crucial for g Cracks

maintaining safe and serviceable pavements

3.32 billion USD was allocated for airfield

pavement improvement in 2019

Early pavement damage detection is

Pavement Preservation Concept

A Original Pavement

essential for timely pavement maintenan

Airport pavements are visually inspectedg

i

Age of Pavement

FAA AC 150/5380-7B
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Background (Cont’d)

* PCl value calculated — value ranges Data Collection

from O (failed) to 100 (perfectly new)

 Small Unmanned (Uncrewed) Aircraft

Systems (SUAS) became potential

pavement inspection tools

* |SU-led team conducting research on

Data Processing

the feasibility of sUAS for pavement

inspection

Colorado State University



Background (Cont’d)

sUAS Platform
sUAS aka drone is an

unmanned aircraft weighing l
<55 Ibs, including
everything on board /
attached
/ 1

Consists of Color Sensor Controller

— Unmanned Aircraft
— Ground Control Station

— Command & Control
Link

Sample Data (Color, Elevation, Thermal)
13



* Drone operations are particularly
effective for missions that are
dangerous or dull

— Humans are not put at risk

— Continuous operations are
possible

* Operations with drone often cost
less than using manned aircraft

Background (Cont’d)

14



e Data Collection and Analysis

Outline
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Data Collection and Analysis

Our Notable sUAS Related Inventories
Blue List NDAA

s

Freefly Astro

Nikon D850 Aeropoint

16



Data Collection and Analysis (Cont’d)

e Airport Selection

Airspace class

/
Location, Airport tion t | &
ocation, Alrport Operation types Presence of AC and PCC
Interest of the authority, avements
Proximity to the research team P
- N\ N
Lower PCl values Higher number of
with a range of distresses and
distresses severity

17



Data Collection and Analysis (Cont’d)

Field Demonstration

Coles County Memorial Airport (MTO) Vaz > Grosse lle Municipal Airport (ONZ)

10q°W 95;’W SOTW 75|°W

USA (except Alaska and Hawaii) A 0 500 km
I —

e Data Collection Airports

\90°w 85°W
| Boone Municipal Airport (BNW)E




Data Collection and Analysis (Cont’d)

* Airfield Pavement Inspection: Field Safety First

*images captured at ONZ and TTF

19



Data Collection and Analysis (Cont’d)

Data Processing

Import Geotagged image e
Auto alignment

A 4

Image position correction with ground

control point (GCP)

A 4

Dense cloud creation

Digital Elevation Model (DEM) generation Hillshade DEM creation
and export in ArcGIS Pro

@

Orthophoto generation and export » Visual analysis

20



Data Collection and Analysis (Cont’d)

* Airfield Pavement Inspection

— 5 field data collection and 1 validation site

— 6 platforms and 9 sensors

— Data resolutions
* 0.75 mm/pix to 21 mm/pix RGB orthophoto
e 2.98 mm/pix to 84 mm/pix DEM

* 8 mm/pix and 31 mm/pix stereo thermal

21



LTD Cracks (L) (a-f)
on PCC Pavement

29.1 mm/pix

LTD Cracks (M) (g-1)
on PCC Pavement

272 8 mm/pix| p i . i ; i 29.1 mm/pix 22




29.1 mm/pix

Corner Breaks (L) (a-f)
on PCC Pavement

Corner Breaks (M) (g-1)
on PCC Pavement
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{

‘ » Small Patch (L, M) (a-f)
on PCC Pavement

Large Patch (H) and
Shattered Slabs (M) (g-I)
on PCC Pavement
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3.5 mm/pix
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v o &
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2 Rl

Joint Spalling (L) (a-f)
on PCC Pavement

Corner Spalling (M) (g-)
on PCC Pavement
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(f)

116.2 mm/pix:

4.1 mm/pix;

16.2 mm/pix

Alligator Cracks (L) (a-f)
on AC Pavement

L&T Cracks (L) (g-I)
on AC Pavement
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e Notable Results

Outline
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Notable Results
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Notable Results (Cont’d)
Patching and L&T cracks identification

Patching is divided into two
types: small (less than 5.5 square feet)
and large (over 5.5 square feet).

A

] Measure Area x
& - [Planar - |[square Feet -

Result B e

Area P .

| Area (sqFt)| Sum (sqFt)
| eesf
Fooe

Segment (m) | Perimeter (m) Sum (m)
047
136
047
134

Large patching (L) noted as small patching (L)

L&T cracks underneath the recent asphalt overlay
show heat signature in thermal data
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Notable Results (Cont’d)

e Airfield Pavement Inspection: Summary

— RGB detect 13/14 available PCC pavement distresses and 6/9 AC pavement

distresses
— DEMSs useful for faulting and shoving
— Resolutions Recommendations
* RGB: 1.5 mm/pix recommended
 DEM: 6 mm/pix is highly recommended

* Thermal: <30 mm/pix is adequate

30



Notable Results (Cont’d)
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* ML in Pavement Inspection

Outline
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ML in Pavement Inspection

* Ongoing FAA-funded project
— Evaluate ML models for distress detection in sUAS Data
— Benefits:

e Cost-effective

* Survey large pavement in a shorter time

Scalability and adaptability

Potential to complement traditional inspection

Real-time analysis potential

33



 Workflow

@ & & &

Airport Class

Pavement Type

Distress In Focus

Pavement

Branch/Section PCI |

ML in Pavement Inspection (Cont’d)

+  Airport/ATC

Approval
+  Airport Availability

. RGB Imagery
. Thermal Imagery

For Data Collection

Distress Quantity
PCI Value

B N N
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Different DL Models

VGG
ResNet

Inception

R-CNN

YOLO

U-Net
Transformer-Based

GANSs

VGG-16/VGG-19
ResNet-152v2

Inception-v4/ Inception-
ResNet-v2

Faster R-CNN/Mask R-CNN

YOLOv8/v9/v10/v11/v12
(N/S/M/B/L/X)

U-Net/U-Net++

ViT/RT-DETER/Segformer

Vanilla GAN, DCGAN

ML in Pavement Inspection (Cont’d)

Image Classification
Image Classification

Image Classification

Object Detection

Object Detection, Image
Classification, Instance
Segmentation

Semantic Segmentation

Object Detection, Image
Classification, Semantic
Segmentation

Image Generation & Augmentation



ML in Pavement Inspection (Cont’d)

Sample of DL-Based Crack Detection
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Predicted Results
Cracks detected by the YOLOv11s model

il

Annotated Label
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ML in Pavement Inspection (Cont’d)

* Sample of DL-Based Crack Detection

Sealed Cracks detected by the UNET model

Red: Annotated Mask; Green: Predicted Mask 37



ML in Pavement Inspection (Cont’d)

Sample of DL-Based Crack Detection

Semantic Mask Segformer (BO) Segformer (B1)

2€dIEU LIdLKS deLlecLled Dy e Segiorimner mouceis
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ML in Pavement Inspection (Cont’d)

Large Scale Crack Detection
— Pavement section dimensions: 91 m x 25.5 m

Result from YOLOv8-nano

Result from YOLOvS8-small

39



Background

Data Collection and Analysis
Notable Results

ML in Pavement Inspection
Summary

Questions and Answers

Outline
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Summary

SUAS could successfully be used for airfield pavement distress detection
Majority of the distresses are detected in RGB and DEM data

Thermal data can add additional value

Correlation between manual PCl and sUAS-based PCl is high

ML models are fast and accurate for crack detection

41



Summary (Cont’d)

* The following learning objectives are met

— Leverage sUAS to assist in infrastructure inspection

— Understand which sensors and platforms are being

used for infrastructure inspection (partially)

42
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Director Introduction:

Halil Ceylan, Ph.D., Dist.M.ASCE (Cont’d)

Recent Awards

— 2025 American Society of Civil Engineers (ASCE) Francis C.
Turner Award

— 2024 Transportation Research Board (TRB) Roy W. Crum Award

— 2023 American Society of Civil Engineers (ASCE) Robert
Horonjeff Award

— Dist.M.ASCE, American Society of Civil Engineers (ASCE)
— Fellow, American Society of Civil Engineers (ASCE)
— 2022 University of lllinois Alumni Achievement Award

— 2021 American Society of Civil Engineers (ASCE) James Laurie
Prize

— 2021 University of lllinois at Urbana-Champaign (UIUC) Civil
and Environmental Engineering Alumni Association (CEEAA)
Distinguished Alumnus Award

— 2019 FAA PEGASAS Jimenez Faculty/Researcher Award
— 2018 Award for Mid-Career Achievement in Research
— 2018 Margaret Ellen White Graduate Faculty Award

— And 15 other awards

Teaching

— CE583/CE483 Pavement Analysis and Design; CE382 Design of
Concretes; CE 360 - Geotechnical Engineering
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WO T

Recipient of the
2024 Roy W. Crum
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lowa State University
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Halil Ceylan, ‘

Ph.D.. CC.Ena.. Dist. M.ASCE
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4.1 mm/pix

14 mm/pix

3.5 mm/pix

16.2 mm/pix

Shrinkage Cracks (a-f)
on PCC Pavement

Pops-up (g-1)
on PCC Pavement
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Patching (H)
Depression (M) (a-f)
on AC Pavement

|

f L&T Cracks (H) (g-1)
: on AC Pavement

-
-

o S-Watlr.?
'p‘ ) 31’.4 .
5 ! :
AL
'

~16.2 mmipix|

48



PCC Pavement Distress Detection Capabilities

Notable Results

Detection Minimum Res (mm/pix)
ASTM Distress (PAVER™ Distress #) Severity RGB DEM RGB DEM
Blowup (61)
L Yes No 2.5 ND
Corner break (62) M, H Yes No 1 ND
L Yes No 7.26 ND
LTD cracks (63) M Yes No 21 ND
H* Yes NA 21 NA
L Yes No 7.26 ND
Durability cracking (64) M Yes Yes 21 10
H Yes Yes 21 29.1
L No No ND ND
Joint seal damage (65) M Yes No 2.5 ND
H Yes Yes 7.26 5.96
. L Yes No 3.3 ND
Small patching (66) M/H* Yes Yes 4.5 5.96
Large patching (67) L Yes No 21 ND
M/H Yes No/Yes 21 29
Popouts (68) NA Yes Yes 3.3 5.96

L = Low, M = Medium, H = High, RGB = Red Green Blue, DEM = Digital Elevation Model
mm/pix = millimeter/pixel, NA = Not Applicable, ND = Not Detected

* = Based on detection of lower severity
Color cells = Distress not available
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Notable Results (Cont’d)

PCC Pavement Distress Detection Capabilities

Detection Minimum Res (mm/pix)
ASTM Distress (PAVER™ Distress #) Severity RGB DEM RGB DEM
Pumping (69) NA
. L
Scaling (70) M/H* Yes Yes 21 10
. L No No ND ND
Settlement or faulting (71) M/H* No Yes ND 508
L No No ND ND
Shattered slab (72) M. H Yes Yes 1 10
Shrinkage cracks (73)** NA Yes No 2.5 ND
L Yes No 2.5 ND
Joints spalling (74) M Yes Yes 2.5 5.96
H Yes Yes 2.5 5.96
L Yes** No ND ND
Corner spalling (75) M Yes No 3.3 ND
H Yes Yes 3.3 10
L Yes** No 7.26 ND
Alkali Silica Reaction (ASR) (76) M Yes** Yes 7.26 5.96***
H Yes Yes 7.26 5.96***

L = Low, M = Medium, H = High, RGB = Red Green Blue, DEM = Digital Elevation Model

mm/pix = millimeter/pixel, NA = Not Applicable, ND = Not Detected

* = Based on detection of lower severity, **Detection not always possible, ***Based on observation

Color cells = Distress not available
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Notable Results (Cont’d)

AC Pavement Distress Detection Capabilities

ASTM Distress (PAVER™ Distress #) Severity Detection IVt olRe s )
RGB DEM RGB DEM
Alligator cracking (41) L Yes Yes 3.5 5.94
Bleeding (42) NA
L Yes Yes 7.26 9.2
Block cracking (43) M Yes Yes 7.26 19.6
H Yes Yes 7.26 19.6
Corrugation (44) NA
L No No ND ND
Depression (45) M No Yes ND 5.96
H Yes Yes 4.06 16.02
Jet blast erosion (46) NA
Joint reflection cracking (47) NA
L Yes Yes 7.26 9.2
L&T cracking (48) M Yes Yes 7.26 19.6
H Yes Yes 7.26 19.6
Oil spillage (49) NA

L = Low, M = Medium, H = High, RGB = Red Green Blue, DEM = Digital Elevation Model

mm/pix = millimeter/pixel, NA = Not Applicable, ND = Not Detected

* = Based on detection of lower severity, **Detection not always possible, ***Based on observation
Color cells = Distress not available




AC Pavement Distress Detection Capabilities

Notable Results (Cont’d)

. e . Detection Minimum Res (mm/pix)
ASTM Distress (PAVER™ Distress #) Severity RGEB DEM RGEB DEM
Patching (50) H Yes Yes 4.06 16.02
Polish aggregate (51)
L Yes No 1.48 ND
Raveling (52) M Yes No 1.48 ND
H* Yes No 1.48 ND
Rutting (53) NA
L No Yes ND 5.94
Shoving (54) M Yes Yes 2.5 10
H Yes Yes 2.5 10
Slippage cracking (55)
L No No ND ND
Swell (56) M No No ND ND
H
L No No ND ND
Weathering (57) M No No ND ND
H No No ND ND

L = Low, M = Medium, H = High, RGB = Red Green Blue, DEM = Digital Elevation Model

mm/pix = millimeter/pixel, NA = Not Applicable, ND = Not Detected

* = Based on detection of lower severity, **Detection not always possible, ***Based on observation

Color cells = Distress not available
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AC Pavement Distress Detection Capabilities

Notable Results (Cont’d)

. e . Detection Minimum Res (mm/pix)
ASTM Distress (PAVER™ Distress #) Severity RGEB DEM RGEB DEM
Patching (50) H Yes Yes 4.06 16.02
Polish aggregate (51)
L Yes No 1.48 ND
Raveling (52) M Yes No 1.48 ND
H* Yes No 1.48 ND
Rutting (53) NA
L No Yes ND 5.94
Shoving (54) M Yes Yes 2.5 10
H Yes Yes 2.5 10
Slippage cracking (55)
L No No ND ND
Swell (56) M No No ND ND
H
L No No ND ND
Weathering (57) M No No ND ND
H No No ND ND

L = Low, M = Medium, H = High, RGB = Red Green Blue, DEM = Digital Elevation Model

mm/pix = millimeter/pixel, NA = Not Applicable, ND = Not Detected

* = Based on detection of lower severity, **Detection not always possible, ***Based on observation

Color cells = Distress not available
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Presentations

1. Sourav, M. A. A,, Ceylan, H. (2022). Use of sUAS in Airfield Pavement Inspection. Oral
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3. Automated As-Built
BIM Development

1. Automated Progress
Monitoring

2. Automated Quality
Inspection

i * UAS BIM Parameters

i * Information Analysis Techniques
. * Supporting The Decision-making
i Workflows Using BIM

» UAS Data Collection Protocols
* UAS Thermal Data Analysis
* Quality Control Metrics
* Fitting Metrics in The Workflow

» UAS Data Collection Protocols
* UAS Visual Data Analysis
* Progress Metrics
* Fitting Metrics in The Workflow

4. Automated Bridge

. 5. Explainable Al
Inspection

» Automated Data Collection
» UAS Visual Data Analysis
* Crack Detection And Location
» Comparison between algorithms

* Explainable Al for Better
Transparency
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PROGRESS MONITORING

Development of a comprehensive methodology that integrates data collection,
processing, analysis, and the derivation of progress estimation metrics for
Informed decision-making in construction projects.




PROGRESS MONITORING

Hillshade

Geo-TIFF

Agisoft Photoscan

Thickness Lane Paved |

1 width Lane Pavedj

MDOT Standard
Specifications for
Construction

Construction Activity
602.Concrete Pavement(SY)

Image Processing
Image Labeling

Pavement Removal
Pay Item: SY

Length (ft)

690.51

Width (ft)

22.80

Estimated Production Rate
Quantity Observed

Duration

_690.51 x 22.80
N 4133

= 428.42 ald

Earned Value Analysis

Project managers :
Engineer’s Opinion of Cost.
Contractors: Future
Biddings.

Take corrective actions to
bring the project’s
performance back.

Detect the reasons for
lower productivity rates
and address them
(weather conditions, site
conditions, unplanned
errors, and waiting time).



DATA ANALYSIS & INFO RETRIEVAL

Image Processing Image Labeling

I”

Detect objects of certain class (heavy
equipment) using computer vision.

Divide an image into “meaningfu
regions; based on color, texture, etc.

Detect activities, Parameters, Equipment, Work quantities.



DATA ANALYSIS & INFO RETRIEVAL

20 meters
(65.62 feet)

x10°

Lighter: Not Touched

(164.04 feet)

Activity Unit | Parameter |Measure |Parameter | Measure

Pavement SY Length (ft) | 690.51 Width (ft) 22.80
Removal

e e



DATA ANALYSIS & INFO RETRIEVAL

Activity Unit | Parameter Measure | Parameter | Measure
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HMA THERMAL SEGREGATION

Creation of data collection protocols and the application of
thermal image analysis to improve HMA pavement inspections.

Rl Tin = 645 (F)

Tax = 2636 (F) | B q F Y

1-69: HMA construction foje




HMA THERMAL SEGREGATION

Mavic2 thermal images %R.: Cool Areas h
individually scaled. %Rs: Potentially Segregated
%R .: Highly Segregated
DYRLEEN T = 645 (F) \_ /
Image %R. | %Rps | %Ry

DJI11010628 5.3 0.4 0.8

Project managers &
Inspectors

DJI1030040 0.2 0.2 0.5

[ Contouring ]

Fix the segregated
areas or prevent future
segregation.

DJ11040849 1.4 1.8 2

DJI1050081 1.1 1.5 1.3

DJI1060783 0.7 1.2 1

Real-time results

DJI1070237 0.4 0.7 1.1
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I
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I | DJI1070435 0.7 0.4 1.6
|

[ MDOT MTM 324-07 ]




DATA ANALYSIS & INFO. RETRIEVAL

o e —————————

N

d

, [ Mavic 2 thermal images are each individually scaled. }
! Intensity —Temperature

relationship is defined
for each single image.

|

Images are universally
scaled.

}

Cool Spots are visualized
on each image.

I Minimum Temperature (I,;;;, = 0) 1

T

I B
DJI 103004,9;;,}

A=
L f

DJ11030049

Tonax = 267.5 (F)
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Tonue = 263.6 (F)

Maximum Temperature (1,4 = 255) J

e e o e e e e e o e o o ow—




tensity (1)

DATA ANALYSIS & INFO. RETRIEVAL

\

250

200

150

100

DJ11030040

I'=m X(T + Tmin)
255 —0

m= ——
Tmax - Tmin

50 100 150 200 250 300
Temperature (T) in 2Fahrenheits

I
T =— + T,
m min

350

250

N

Universal Range

’ I'=m' X(T \ T mnin)

150

100

~
Intensity (I')~

o0 —0
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DATA ANALYSIS & INFO. RETRIEVAL

{ Contouring J

DI1102097; B D)i1030040
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THERMAL SEGREGATION ESTIMATION

T ——————————————

————————————————

Thermal segregation
metrics are defined.

!

Thermal segregation
metrics are estimated
using the scaled images.

————————————————

e e e e e e o o o o o o o o o

Metric Title Category Criterion
Is laying temperature within
R Ratio of | Temperature | the temperature window of
C Cool Areas Range 185°F-293°F (85-145 °C)
considered?
Ratio of Are temperature
. differentials larger than
Potentially | Témperature . BET T
Rps S ted Differentials 19°F (10 °C) causing
egregate 1 Potentially Segregated
Areas spots?
Ratio of Are temperature
Highly Te.mperat-ure differentials larger than
R Differentials o S
hs | Segregated , 36°F (20 °C) causing Highly

Areas

Segregated spots?




Al

>
%Rc : Cool Areas

%R : Potentially Segregated Areas
L %R, : Highly Segregated Areas

4

Image %Rc %R %R
DJI11010628 5.3 0.4 0.8
DJI1020973 1.7 0.4 0.8
DJI1030040 0.2 0.2 0.5
DJ11040849 1.4 1.8 2
DJI1050081 1.1 1.5 1.3
DJI1060783 0.7 1.2 1
DJI1070237 0.4 0.7 1.1
DJI1070435 0.7 0.4 1.6




AS-BUILT BIM MODELING

Integration of UAS data within BIM for as-built

e u\de"w‘d‘h
S

o \ [ Lane 2% Slope Lane 1 % Slope
) e | e

visualization of the project.

\ ‘ Lane 2 Width “ | Lane 1 Width

West-Bound

C.L
[ Lane 1 wian | Lane 2 Width
Lane 1 % Slope

- d\'\g\“ o \ East-Bound

1 1\
169 - SI 2827 - Pioposed Ammbm

169 St2827 Microstation Model




AS-BUILT BIM MODELING

Surface Parameters UAS DEM

West-Bound

|

Lane 1% Slope

Lane 2 % Slope

e —

—
’«\c“"““
\ oSO

ssssss

2% Stope s East-Bound
Width 4.26 m
Lanel [Length 482 m
% Slope 2%
Width 3.69m
Lane2 [Length 482 m
% Slope 2%
Width 2.67 m
Shoulderl |Length 482 m
% Slope 4%
Width 0.85m
Daylightl |Length 482 m
% Slope 1:4

189 - 51 2827 - Proposed Assemply

St2827 Microstation Model

165 = 51 2627 — Proposes Assartiy 1
169 5t2827 Civil3D Model | 169 St2827 Civil3D Corridor Solid
—

Civil 3D Corridor

CIVIL 3D BIM
CORRIDOR SOLID
MICROSTATION BIM



PARAMETER DEFINITION & MAPPING

a/ BIM parameters and

: their geometric

; constraints are defined.
'

!

i

! UAS Geometry

{ Parameters are

{ mapped onto the BIM
\ Parameters.

\\________________’

Surface Parameters

Lane 2 Width_| | \ Lane 1 Width

Lane 1 % Slope

[Tanc 2% Slo&l

Lane | Width

Lane 2 Width

Lane 1 % Slope

—

LLanc 2% Slopcj

Sk

West-Bound East-Bound
C.L
Subsurface Parameters
Lane 1 Lane 2
Shoulder \] Lane 2 | Lane 1 l ‘ ‘
\
| Shoulder Pavement Thickness Lane 2 Pavement Thickness Lane 1 Pavement Thickness TI Lane 1 Pavement Thickness }é Lane 2 Pavement Thickness

| Shoulder Base Thickness Lane 2 Base Thickness

Lane 1 Base Thickness

—=

Lane 1 Base Thickness rZ_{

Lane 2 Base Thickness

| Shoulder Subbase Thickness

Lane 2 Subbase Thickness r w Lane 1 Subbase Thickness

L LJL

Lane 1 Subbase Thickness

Lane 2 Subbase Thickness

West-Bound

East-Bound



PARAMETER DEFINITION & MAPPING

|
INPUT ! OUTPUT
: Width 4.26 m
I Lane 1 Length 482 m
| — % Slope 2%
: § Width 3.69 m
: — Lane 2 Length 482 m
: '6 % Slope 2%
| @) Width 2.67 m
gNgﬁgﬁR{#IyFl']PIPEI OFEN | \2./ fhoulder Length 482 m
v ' = % Slope 4%
= A | i | Surface Width 3.05 m
o s I 0 Pavement Thickness |0.25 m
2 TS e I % Lane 1  |Base Thickness 0.15m
: 16 S ssle Ty To S e 31 I = Subbase Thickness [0.25 m
l L'EJ Pavement Thickness [0.25 m
Project Plans UAS Images ! < |Subsurface|Lane2 |[Base Thickness 0.15 m
: E(: Subbase Thickness [0.25m
I o Pavement Thickness |0.25 m
I % Shoulder |Base Thickness 0.15m
: Subbase Thickness [0.25 m
|
|
|



AS-BUILT BIM DEVELOPMENT
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BRIDGE INSPECTION

Developing new Deep Learning Models to detect and
locate damages on a concrete bridge with high accuracy.
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EXPLAINABLE Al

|dentifying critical features influencing Al
decisions, by offering explainability metrics.

______________________________________________________________________________
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CHALLENGES

Environmental & Site Conditions Regulatory & Safety Constraints Data £
« Weather dependency (wind, rain, lighting)  Airspace restrictions and FAA compliance * Inconsistent |
« Obstructions affecting line-of-sight and flight « Safety risks in active construction zones « Difficulties al
stability * Need for certified pilots and trained personnel with CAD/BIN
« Variability in ground features complicating * Noise in poin

automated recognition

Integration with BIM Workflows Operational Limitations

olution « Limited interoperability with Civil 3D, MicroStation, or Revit < Battery life and flight duration constraints
S data * Challenges mapping UAS data to as-designed parameters » Need for frequent calibration and maintenance
» Time-consuming manual steps in creating usable BIM « Difficulty scaling for large or complex job sites

inputs



CHALLENGES

Environmental & Site Conditions

« Weather dependency (wind, rain, lighting)

» Obstructions affecting line-of-sight and flight
stability

« Variability in ground features complicating
automated recognition
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CHALLENGES

Environmental & Site Conditions Regulatory & Safety Constraints Data £
« Weather dependency (wind, rain, lighting)  Airspace restrictions and FAA compliance * Inconsistent |
« Obstructions affecting line-of-sight and flight « Safety risks in active construction zones « Difficulties al
stability * Need for certified pilots and trained personnel with CAD/BIN
« Variability in ground features complicating * Noise in poin

automated recognition

Integration with BIM Workflows Operational Limitations

olution « Limited interoperability with Civil 3D, MicroStation, or Revit < Battery life and flight duration constraints
S data * Challenges mapping UAS data to as-designed parameters » Need for frequent calibration and maintenance
» Time-consuming manual steps in creating usable BIM « Difficulty scaling for large or complex job sites

inputs



CONCLUSION

- UAS technologies provide efficient, high-resolution data for construction
Inspection, quality control, and progress monitoring.

- Integration with BIM platforms enables as-built visualization and supports
data-driven decision-making throughout the project lifecycle.

- Applications such as thermal segregation detection, automated bridge
Inspection, and explainable Al showcase the potential of intelligent inspection
workflows.

- Challenges remain in areas like data accuracy, regulatory compliance, system
Integration, and workforce readiness, but ongoing research and field validation
continue to bridge the gap.

- The future lies in scalable, explainable, and integrated Al-BIM solutions that
enhance safety, productivity, and sustainability in civil infrastructure projects.
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Ohio UAS Center Report ﬁw DriveOhio

UAS Center
Total Flights and Missions since 2015 44 Pilots in 2024
Last 10 years comparison
3500
3173
3000
| # [ vear [ Flights | Missions |
2500 2352 1 2015 157
2197 2 2016 421
2005
2000 1955 3 2017 275
4 2018 130
5 2019 1440 344
1500 14 6 2020 2005 552
7 2021 2352 751
1000 950 8 2022 1955 522
/51 701 9 2023 2197 701
552 522 2024 3173

421

500 344

275
. - KN ] o | |
o M

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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UAS Center Report ‘B DriveOhio

UAS Center

Bridge Inspection Flights by Districts - 2024

2024 Bridge Inspections
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UAS Center Report ‘Bﬁw DriveOhio

UAS Center

Bridge Inspection Flights by Month - 2024

Monthly Bridge Inspection Flights - 2024
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UAS Center Report

Bridge Inspectors - 2024

#anht

1
2
3
4
5
6
7
8
9

10

Adam Spong
Jeremy Patterson
Kevin Kennedy
Jenn Donley
Matt Stefanik
David Krazl
Jason Guth
Mike Butler
Stephanie Lentz

Andrew Hart

39
38
36
33
32
21
19
17
15

21.02
11.00
11.94
17.24
18.20
19.68
15.37
9.11
7.79
14.19

I P P

12
13
14
15
16

P e ot | 23 | 0037

Craig Penix
Daniel Breda
Eric Debolt
Joshua Reel
Jamie Davis
Scott Mcclure

Brian Meade

7
7
5
4
2
1

‘29

1.50
3.57
1.93
2.73
1.94
0.86
2.10
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UAS Center Report

UASC Dashboard link - Microsoft Power Bl

1
DriveOhio
i vriveoni

UAS Center

CURRENT FLIGHTS

HISTORICAL FLIGHTS

Current Flights - 2024

District Name
ODOT District 1
® ODOT District 2
@ ODOT District 3
® ODOT District 4
® ODOT District 5
@ ODOT District 6
@ ODOT District 7
®ODOT District 8
@ ODOT District 9
® ODQOT District 10
@ ODQOT District 11
ODOT District 12

Flight Type

# of

" @ Flights

Construction

IBridge Inspection 323 10.0%
Public Information 408 12.7%
Training 929 28.8%
Survey Projects 171 5.3%
Testing 246 7.6%
Other 661 20.5%
Total 3223 100.0%

Customer

ODOT District 1
ODOT District 2
ODOT District 3
ODOT District 4
ODOT District 5
ODOQT District 6
ODOT District 7
ODOT District 8
ODOT District 9
ODOT District 10
ODOT District 11
ODOT District 12
Central Office
Ohio UAS Center

m DriveOhio

# of
Flights

22
67
51

53
38
39

8]

Aircraft Type # of % of
@ Flights Flights

-~

DJI 7 22%

Skydio 316 97.8%

Total 323 100.0%

160 mi

Total Distance

71.3 hrs

Total Time

Total

¥ O 2023
v @ 2024
v O 2025

323

Date Selection

UAS Center


https://app.powerbi.com/view?r=eyJrIjoiMWE0MzdkMWItMTRkZi00NmRkLWFiYmEtYWJmOTdhNzk5ZTQwIiwidCI6IjZhYmJlNDI1LTkzYjYtNDUxMi04MzQ5LWI1MmE1MWYzMzUyMSJ9

UAS Center Report ﬁw DriveOhio

UAS Center
UASC Dashboard link - Microsoft Power Bl

ZEZ 3l Ohio UAS Center Flights, January 2024 to December 2024

. .
Number of Flights Over Time T v

Flight Type @ Construction ®Bridge Inspec... ®Public Infor... ®Training ® Survey Proj... ®Testing ® Other A Miles Flown ®Hours Flo...

40

CURRENT FLIGHTS

HISTORICAL FLIGHTS

= | e

Date Selection

1/1/2024 e 12/31/2024 =

D—0
2 Date # of Flights Flight Time Distance
2024-12 151 24.6 hrs 103 mi
2024-11 211 374 hrs 132 mi
2024-10 319 63.5 hrs 196 mi
2024-09 164  36.0 hrs 185 mi
2024-08 254 546 hrs 323 mi
2024-07 266  56.0 hrs 191 mi
2024-06 365 67.1hrs 298 mi
2024-05 383 69.1 hrs 280 mi I
2024-04 326 68.3 hrs 292 mi
o A W W B AR e G R D 2024-03 24 443hrs 181 mi ) ®Bridge Inspec... !
Qtr1 Qtr2 Qi3 Qtra 2024-02 373 96.7 hrs 363 mi
2024 2024-01 137 27.7 hrs 66 mi

Total 3223 645.3 hrs 2,610 mi


https://app.powerbi.com/view?r=eyJrIjoiMWE0MzdkMWItMTRkZi00NmRkLWFiYmEtYWJmOTdhNzk5ZTQwIiwidCI6IjZhYmJlNDI1LTkzYjYtNDUxMi04MzQ5LWI1MmE1MWYzMzUyMSJ9

Bridge Inspections - ROl Calculations

Snooper Inspections

Drone Inspections

A

1 [l

O 866686
. I‘I‘l‘ O ey . .
. pmm 0000000 sasas 9wz IR 65668
g} - HHHHFPYYY
O0®OO® 00000
e
6 Employees 48 Total Labor Hours $2,018 Total Payroll 2 Employees 8 Total Labor Hours $427 Total Payroll
é____ e s wis ws wle I_______
2 m_ 868666 :E L
: A 660666 : W &b 6
E $625 for Snooper $500 for Other $1,125 for Total Cost E $45 for Drone $50 for Pickup $95 for Total Cost
$3,143 $522
($4,182 nights/weekends) ($735 nights/weekends)

$2,621 in Savings

($3,417 nights/weekends)
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The JMB Problem
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Dr. Colin Brooks
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Dr. Halil Ceylan
hceylan@iastate.edu
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Upcoming events for you

May 8, 2025

TRB Webinar: Navigating Current
and Future Freight Challenges

May 15, 2025

TRB Webinar: Statewide Approaches
to the Development of Comprehensive
Transit Information Systems
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https://www.nationalacademies.org/trb/events
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Subscribe to TRB Weekly

If your agency, university, or organization
perform transportation research, you and
your colleagues need the TRB Weekly
newsletter in your inboxes!
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https://bit.ly/ResubscribeTRBWeekly
https://bit.ly/ResubscribeTRBWeekly

Discover new
TRB Webinars weekly

Set your preferred topics to get the latest
listed webinars and those coming up soon
every Wednesday, curated especially for
you!

And follow #TRBwebinar on social media
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Supply Chain Risk and Resilience—Linking
Transportation and Economic Models

Thursday, October 6,2:30 -4 PMET

Disruptions to transportation supply chains can cause
cascading effects globally and socioeconomically. This
webinar will discuss leading-edge technologies and the
impacts logistics modeling with artificial intelligence and
resilience analytics can have on a larger scale.
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TRB mobilizes expertise, experience, and knowledge to
anticipate and solve complex transportation-related challenges. S

Welcome to MyTRB!

TRB’s mission is accomplished through the hard work and
dedication of more than 8,000 volunteers.

https://www.nationalacademies.org/trb/get-involved
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