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| Presentation overview (AP)

1 In-service road safety reviews and road safety
management (AP)

1 Google Glass Pilot
1 Technology and Process (CM)
| Evaluation (CM)
1 Participating jurisdictions (CM)
1 Preliminary results (CM)

1 Yukon Pilot
1 Yukon road safety context (AP)
1 Site selection (AP)
1 Results by site (CM)

] Conclusions (AP)
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In-service road safety reviews and
road safety management




What is an in-service road safety _

I i
review? [ Jesi

1 “An in-depth engineering study of an existing road using road safety
principles with the purpose of identifying cost-effective
countermeasures that would improve road safety and operations of

all road users.” - Zein, S., (2004) The Canadian Guide to In-Service Road Safety Reviews, G.D.
Hamilton Associates Consulting Ltd., Transportation Association of Canada.

Recommend Treatment:
Identify potential
treatments
Apply collision
modification factors
Economic analysis

Facility with
road safety Diagnose Issues:
issue & Site visits (day, night)
potential for Collision analysis
improvement

Operational analysis
Human factors analysis
Miscellaneous factors

Recommend short-term
(<$100k) and long-term
(>$100Kk) treatments




Road Safety Management I e

Network
Screening

Monitor ldentify
RENIS Sites

In-service
Install road
treatment safety
review




Google Glass Road Safety Pilot T y—
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Yukon Government Highways and Public Works (HPW) was the first
jurisdiction in the world to apply Google Glass technology to in-
service road safety reviews.
 HPW is committed to innovation in its vision/strategic plan,
budgets, and culture
» Jurisdictions across Canada have participated after Yukon
and the technology is being considered for audits and
reviews globally by the World Bank and African
Development Bank.




Technology and Process I Sl

1 Smart eyewear with built-in
GPS, camera, video, and
audio recording capability -
screen projected in front of
Glass

] Customized for site
inspections and data
processing by VisualSpection

1 Hands-free site inspections

1 All data and images are
transcribed, geo-referenced
and uploaded in real-time to
mapping portal




ISRSR using Google Glass Concept I Sl

Pre-loaded TAC In-
Service Road Safety
Review workflow,
categories, and
reference material

Inspector uses Glass to
record field notes, photos,
annotated photos and video
of safety issues and
treatments

AT T | re-loaded collision history
homirglr oslPvobal with geo-referenced
Click to view attributes pop_ups during inspection

Recordings are
transcribed,
geo-referenced and
uploaded to mapping
portal

.....

Collaboration
with off-site
experts
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VISUAL SPEGTION

~ 45.42161,-75.69541 Tap for options
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Tap to finish recording

Swipe down to cancel




ISRSR using Google Glass Concept I Sl

Pre-loaded TAC In-
Service Road Safety
Review workflow,
categories, and
reference material

Inspector uses Glass to
record field notes, photos,
annotated photos and video
of safety issues and
treatments

AT T | re-loaded collision history
homirglr oslPvobal with geo-referenced
Click to view attributes pop_ups during inspection

Recordings are
transcribed,
geo-referenced and
uploaded to mapping
portal

.....

Collaboration
with off-site
experts



=t Overview

__Job: 2015-04-15 16:29:51

Tap for options

The Canadian Guide to
In-service Road Safety Reviews

Geometric

_Job: 2015-03-08 12:47:51

IMBLRBRLBBMARL L.

Tap for options

January 2004

Human Factor

~Job: 2015-03-08 12:47:51

Tap for options

Eq FIRESEEDSNORTH

Operational

~Job: 2015-03-08 12:47:51

Tap for options

Miscellaneous

__Job: 2015-04-15 16:29:51 Tap for options



ISRSR using Google Glass Concept I Sl

Pre-loaded TAC In-
Service Road Safety
Review workflow,
categories, and
reference material

Inspector uses Glass to
record field notes, photos,
annotated photos and video
of safety issues and
treatments

AT | re-loaded collision history
homirglr oslPvobal with geo-referenced
Click to view attributes pop_ups during inspection

Recordings are
transcribed,
geo-referenced and
uploaded to mapping
portal

.....

Collaboration
with off-site
experts
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X Turn OFF

£ Options

Notifications are:.  ENABLED
Notes on device: 151
Radius set to: 500m




6 Nearby Issues Detected
Tap for details

TOOXXXXX : FATAL:

DD-MMM-YYYY

Head On

No_Veh: 2

V1: Unknown, Weather Condition

Tap for more

13 XXX: PDO:

DD-MMM-YYYY

Off Road Left

No_Veh: 1

V1: Going Straight Ahead, Driving Too
Fast For Road Conditions

Tap for more

Eq FIRESEEDSNORTH




ISRSR using Google Glass Concept I Sl

Pre-loaded TAC In-
Service Road Safety
Review workflow,
categories, and
reference material

Inspector uses Glass to
record field notes, photos,
annotated photos and video
of safety issues and
treatments

AT T | re-loaded collision history
homirglr oslPvobal with geo-referenced
Click to view attributes pop_ups during inspection

Recordings are
transcribed,
geo-referenced and
uploaded to mapping
portal

.....

Collaboration
with off-site
experts
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& Field note

Issue

B Annotated Photo

Issue
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4 Stop recording




Geometric
Operational
Human Factor
Miscellaneous

Issues

€ Go back

=015 CITE Conference, Regina

Tap for next

Geometric
Operational
Human Factor
Miscellaneous

Treatments Tap for options

Eq FIRESEEDSNORTH



ISRSR using Google Glass Concept I Sl

Pre-loaded TAC In-
Service Road Safety
Review workflow,
categories, and
reference material

Inspector uses Glass to
record field notes, photos,
annotated photos and video
of safety issues and
treatments

AT T | re-loaded collision history
homirglr oslPvobal with geo-referenced
Click to view attributes pop_ups during inspection

Recordings are
transcribed,
geo-referenced and
uploaded to mapping
portal

.....

Collaboration
with off-site
experts
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Abcut 100 m north of the study segment for

maybe S or 700 m sue slope looks steeper
than 3 to 1 and it could be flattened.
08 March 2015 01:02 PM
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™

This i a8 access to someone’s private
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Audio Note
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used to estimate sight distance was about
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[ ]
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side of the highway.
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Geomedfric / Issue - Photo
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Annotation:

Transcript:
Poles on the east side of the highway are about 4 m or 4.5 m from the edge of the road.



Human Factor / Issue - Video

GPS Coordinates:
60.778738763183355, -135.16209804

Transcript:
Multiuse trail that is your adjacent to Alaska Highway appears to have a significant use

0:05 ) eeee=e P

Close

FJ»
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Evaluation Criteria [ FreseenshonT

1 Evaluate performance of Google Glass for road safety
reviews

"1 Time spent on pre- and post- site visit data processing
] Experience regarding hands-free data collection

] Functionality of remote participation

] Prepare and distribute survey and facilitate conference call with
participating jurisdictions at wrap-up




Participating Jurisdictions N e

1 Phase 1 1 Phase 2
“Yukon HPW ] City of Vancouver
_ICity of Calgary, AB ] City of Surrey
York Region, ON 11CBC
|Ontario Ministry of 18 additional spots

Transportation available

IStrathcona County,
AB

City of Ottawa
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Ottawa




Strathcona County I e




York Region I




Phase 1 Preliminary Results -1 I e

] Benefits
] Collision data in field provides additional insight

1 Save about 4 hours on site visits (2 ppl * 2 visits * 1 hr
saved/visit)

1 Save about 9.5 hours producing in-service review report
1 Everything is retained

1 No distractions in the field with writing or linking observation to
locations

] Fast uploads for videos under 10s
] Update to fully voice-driven




Phase 1 Preliminary Results -2 I e

| Drawbacks
] Bug fixes with portal and Glass application
] Glass battery limitations require use of 16000 mAh pack
] Transcription moderate but improving
] Uploads can be slow for videos over 10 s

| Frequent tap/touch in first version of application (voice-driven
mode introduced)

] Voice-driven operates poorly in high wind conditions (working on
filters)

] Portal required substantial improvements to play video
smoothly (now made)
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Yukon Pilot




Highways and Public Works Strategic _
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Vision:
Leaders in...
- Building Foundations.
- Inspiring Innovation.
- Exceeding Expectation.

Our Values:
Innovate...
- We seek creative solutions.
- We challenge the status quo.
- We embrace continuous improvement.

Mission:
The Department of Highways and Public Works:
- Builds and maintains transportation infrastructure, systems and

programs to ensure safety for travellers and support economic
growth within the Territory.




Yukon Site Selection JRJ FreseeoshorT

1 Collision data and rates

] Priority corridors and existing functional plans
1 Resident input

1 Maintenance staff input

| Fireseeds North combined all of the above in a high level network

screening to recommend sites that were approved by Highways and
Public Works.



Alaska Highway N. of Teslin (10km) I Sl
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Alaska Hwy: 1258 km 'g
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o .
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UgAlaskaFiwy: 1248 km
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Alaska Highway N. of Teslin (10km) - Field _

Observational Analysis =] FrResEEDSNoRTH
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VisualSpection

Back To Jobs

Alaska Highway
near Teslin: km
1242 to km 1252

Start Time: 08 March 2015, 06:46 PM
Stop Time: 08 March 2015, 08:02 PM
Latitude: 60.16847158782184
Longitude: -132.72919289767742
Distance: 97,023 metres

Created By: fireseeds

N K |

B Hide route line




Alaska Highway N. of Teslin (10km) - Total _
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Collisions FRJ FreseeDsNoRTH




Alaska Highway N. of Teslin (10km) I Sl

Unknown

Side Swipe
Right Turn
Rear End
Parking
Overtaking
Other

Off Road Right
Off Road Left
Left Turn
Intersection
Head On
Fixed Object
Backing

Collision Configuration

0% 10% 20% 30% 40% 0% (71053 0%
Proportion of Total Collisions
M Teslin (N = 10) WNetwork (N = 1445)




Alaska Highway N. of Teslin (10 km) I Sl

1 Key Issues & Treatments
] Critical Sideslopes — Flatten and Protect (CMF .53)
] Curve Delineation — Lines, Post-mounted reflective delineators (CMF .63)

1 Intersection Conspicuity — Reflective markings
] Bump — Repair and Maintenance

1 Head-on/fatigue/increased curvature after long stretch — Centre Rumble
Strips (CMF .63)




Alaska Highway N. of Teslin (10 km) -
Critical Sideslopes

ﬁ FIRESEEDSNORTH
INFRAS TRUC TURE

Start End L Side Treat
60.181465, |60.18146, - | 100 |[SB Flatten
-132.79012 |132.7901 m

(100 metres

south)
60.182216, |60.18375, - |200 |NB Protect
-132.79113 |132.7934

Geometric / Issue - Video

GPS Coordinates:
60.22130385506898, -132 883048032099037




Alaska Highway N of Teslin (10 km) Curve
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Alaska Highway toolkit.irap.org



Alaska Highway - 12t Ave to Kathleen _
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Alaska Highway - 12t Ave to Kathleen Rd - _

Field Observational Analysis fl eemnafion
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VisualSpectio
Back To Jobe

Alaska Highway |
Kathleen to 12th
Composite

St Tims, 23 Apd 2015, 0250 PM
Stop Tame:

Luitude BAT7A5 1457735151
Longmuoe: <135 1537572065026

Distance T2,/950 metes.




Alaska Highway
Total Collisions

Visual

Back To Jobs

Yukon Collisions
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Alaska Highway - 12th Ave to Kathleen Rd - _

Distribution by Configuration I Seemniions

Distribution of Fl Collisions by Configuration - Alaska Hwy from
12th Ave to Kathleen Ave

Unknown
Side Swipe
Right Tum
Rear End
Parking
Owvertaking
Other

Off Road Right
Off Road Left
Left Tum
Intersection
Head On
Fixed Object
Backing

0a % 10% 15% 205 25% 30% 39%
ENETWORK mSITE1- 12th - Kathleen




Alaska Highway - 12t Ave to Kathleen _
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] Key Issues & Possible Treatments
] Turning Gaps— Signalized intersection (CMF .85); right in/ right outs

1 Sign Improvements — Crosswalk, enlarged lane designation, street names

1 GM2 Crosswalk Expectancy (at Birch and at 17th)— Remove crosswalks or
upgrade to overhead flashing system or install median refuge (CMF .54)

1 Critical Sideslopes — Install roadside barrier (CMF .53) and expand shoulder
as required

| Fixed Objects — Remove concrete barrier

] Terminals of Pedestrian Crossing — Build out staging area and maintain it
free of large snow banks

| Private Access Configuration on Birch — Move access 40 m further from
highway (CMF .93)

1 Auxiliary Lane Consistency — Develop more consistent approach to auxilia
lanes




Alaska Highway - 12t Ave to Kathleen I Sl

Rd - GM2 Crosswalk Expectancy

At Birch and/or 17t

Remove Crosswalks, or

Add pedestrian activated
overhead flashers to corridors, or

Convert to uncontrolled crossing
if median refuge area provided.



Alaska Highway - 12t Ave to Kathleen I Sl
Rd - Fixed Object Hazards

1 Concrete barriers placed inside
clear zone just north of Wann Rd




Alaska Highway and Two Mile Hill
Intersection I Sl

W i
Two Mile
Hill Road

Hamilton
Boulevard

Alaska
Highway [




Alaska Highway and Two Mile Hill \

Intersection JRJ FreseeoshorT

Unknown
Side Swipe
Right Turn
Rear End
Parking
Overtaking
Other

Off Road Right
Off Road Left
Left Turm
Intersection
Head On
Fixed Object
Backing

Collision Configuration

0% & 10% 15% 20% 25% 30% 35%

Proportion of Total Collisions
nTwo Mile Hill (N = 19) mNetwork (N = 506)




Alaska Highway and Two Mile Hill _

Intersection R Frsenstion

] Key Issues & Possible Treatments

] Clear Zone Safety — Install attenuators at overhead sign structures (CMF
31)

] Crosswalk Inadequacies — Audible signals, tactile markings, repaint zebra
markings, remount pushbuttons, realign curb ramps, provide pedestrian
refuge at medians

1 Active Transportation— Directional orientation signs, bike route markers,
increase width

1 Signs — Crash attenuator for fixed overhead sign structure (CMF .31), apply
consistent left arrangement, periodically clean signs, replace signs in
unsatisfactory condition




Alaska Highway and Two Mile Hill _

Intersection R Frsenstion

1 Key Issues & Treatments

1 Lane Designation Positive Guidance — Oversized overhead lane designat
arrows, periodically reapply pavement lane markings

] Delineation of Southbound Approach — Extend raised island, reapply
pavement markings

] Delineation of Eastbound Bikeway — Separate street and bike lane



Alaska Highway and Two Mile Hill _

Intersection - Crosswalk Improvements N e
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Alaska Highway - Blaker to Engelmann I Sl




Alaska Highway - Blaker to Engelmann - _

Field Observational Analysis I e

Alaska Highway

breaker to
Engelman

Pumfic Note
| 022 ) e—p

About 100 m norfh of Be study segment lor
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Distribution of Total Collisions by _

Configuration i

Unknown
Side Swipe
Right Turn
Rear End
Parking
Overtaking
Other

Off Road Right
Off Road Left
Left Turn
Intersection
Head On
Fixed Object
Backing

Collision Configuration

0% 3% 10% 15% 20% 29%

Proportion of Total Collisions
wEBlaker to Englemann (N = 15) mHetwork (N = 1445)




Alaska Highway - Blaker to Engelmann I Sl

1 Key Issues & Treatments

1 Critical Sideslopes — Curve delineation markers (CMF .81), shoulder rum
strips (CMF .84), roadside barrier (CMF 0.56)

1 Deteriorated Signage — Replace signs (CMF .946)

1 lllumination — Provide Illlumination between Engelmann and Dr. and Castle
Dr. (CMF 0.72)

1 Auxiliary Lane Use — Correct signs and pavement markings
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Critical Sideslope s

High, steep, unprotected slope with hydro
poles at base

High, steep, unprotected slope with water
hazard and tourist deck structure at base
High, steep, unprotected slope

Curve on downgrade traveling southbound;
outside of curve has high, steep,
unprotected slope
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- Deteriorated Signage

Stop sign at Cronkite has
deteriorated retroreflectivity
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Conclusions
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1 Google Glass was successfully implemented in the ISRSR
process by collecting information about potential road
safety concerns in a user friendly manner
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