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OUTLINE

AWhat is photogrammetry?

AWhat are we investigating?

A Step 1: Reconnaissance

A Step 2: UAV flight planning and data acquisition

A Step 3: Create the digital outcrop

A Step 4: Hazard identification
A Falling blocks (for rockfall simulation programs like CRSP)
AWedge, plane, and toppling failures (Hoek Bray stereonet analysis)
A Undercutting, corrosion, general damage (Rock bolt performance

assessment)
A Step 5: What did we learn and how can we improve the workflow?
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PHOTOGRAMMETRY

A Reverses photographic process;
back to 3d

AMinimum of 2 images
A Points of interest
Aldentify poi in 2d images

AThousands to tens of
thousands per image

A Compare poi across all images to
create matches

ACan set number of matches
necessary

A Triangulation

Alntersecting lines in space are
used to compute the location of a
point in all three dimensions

ANeed multiple camera positions
and angles
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Single point trianguiation

Muttipie point trianqulation
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Complete Overlap Case
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ROCKFALL HAZARD

DIGIOIAGRAY
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ROCKFALL HAZARD
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DESKTOP STUDY / FIELD RECONNAISSANCE

—Glassport-Elizabeth Road
PennDOT Test Site

Approximate extent of data collection

QProject Area

10 kilometers

100 meters
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DESKTOP STUDY / FIELD RECONNAISSANCE S N ek amnell & A O s

e it PITTS BURGH SANDSTONE
= — Ay (OFTEN FINLLY -BEDDED WITH
: BLAEK SILTY SHALE]

Geology Overview

A Thick, resistant, massive layer is the Morgantown Sandstone.
A Overlain and underlain by weak, coal-bearing clay rocks (Clarksburg Clay and
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Wellersburg Clay). | ot Bt
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1. Undercutting of Morgantown Sandstone removes vertical support. EE_ WiEaREoGED .
2. Sub-vertical / slope-face-parallel valley stress relief joints result from ancient and modern removal z| E,:f:f::
of lateral supporteform sliding wedges, sl idl RE cLATsHALE
3. Erosion of weak rocks above all ows water 1 nt -5 SOMSEL LAVIELE SANDSTORE s
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SETUP AND DATA ACQUISITION

1. UP CLOSE AND PERSONAL
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SETUP AND DATA ACQUISITION

1. UP CLOSE AND PERSONAL

2. SURVEY GROUND
CONTROL POINTS
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SETUP AND DATA ACQUISITION

1. UP CLOSE AND PERSONAL

2. SURVEY GROUND
CONTROL POINTS

3. PROGRAMMED /
ENGINEERED FLIGHT
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SETUP AND DATA ACQUISITION

1. UP CLOSE AND PERSONAL

2. SURVEY GROUND
CONTROL POINTS

3. PROGRAMMED /
ENGINEERED FLIGHT
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1.

2

3.

4.

SETUP AND DATA ACQUISITION

UP CLOSE AND PERSONAL

. SURVEY GROUND
CONTROL POINTS

PROGRAMMED /
ENGINEERED FLIGHT

GLAMOUR SHOTS
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