Results of License Plate
Reader (LPR) Field Test

March 15, 2006

License Plate Reader (LPR) Field Test

Hypothesis:

LPRs could be viable option for travel time
data collection

Assess quality of LPR systems in Florida
Plates of various types
Limited access and arterials
Develop data/conclusions for future
deployment consideration
Spacing, all or some lane coverage, etc.




Project Participants

Extreme CCTV
LPR Vendor

Southern Traffic Services
Site installation, power, traffic counts, etc.

PBS&J
Test design, data collection and analysis

Extreme CCTV

LPR Technology

Detects plate
Creates image

Resident optical character
recognition (OCR) software
translates into plate number

Number and image stored

Deployable with varying
amounts of intelligence at the
roadside

For field test, deployed
desktops in cabinets




Test Objectives

Can an adequate percentage of vehicles be
accurately identified?

At a single location?

At two locations to create a travel time?

In Florida, with Florida plates?
Do all lanes need to be read at a site or can only
one/some be read and still have a viable
system?
Does plate “truncation” affect performance?

LPR Test Process

3 roads, 3 weeks

4 LPRs
2 LPRs each at 2 sites, one direction
Created one link
All sites but one were 2 lanes
In 3 lane site, covered the rightmost 2 lanes
Traffic volume counters at sites

Operated most of each work week
Install/tune on Monday, takedown on Friday




Deployment Locations

Thru
Lanes of
Traffic

Type of
Roadway

Length of

Week of Test Site
Segment

1) 1-10 EB @ Meridian Road o 2
1/30006 it 45 miles
2) 1-10 EB @ Centerville Access )

Road

1) US 319 NB @ Killarney
Way

2/6/06 2) US 319NB @ Arterial 2.5 miles
Timberwolf Crossing (600 ft.
north of Wolf Pack Way)

1) US 19 SB, near
intersection with County
2/13/06 Highway 149E Arterial 2 miles

2) US 19 SB, 0.2 miles North
of Fairchild Road




LPR Deployments on US 19 and US 319

Map of LPR Deployments (1-10)
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Maps of LPR Deployments (US 319 and US 19)

il £
LPR2: US 319 @ =) ] -| LPR 1: US 19 @ CR 149E L
X : 2 ,
Timberwolf Crossing (600 Mitwood L —
ft. north of Wolf Pack Way) v el %\
& .
5 B,
_ AP 2 = B
£ Bradfiedy my = %O“mamatmn i P
= Seatt o Alabama St
i Carglina 51
£ ixie De L
& irginia St
Rattis Grgia 5| &
% I 5 Hontielia ; ; &
% = 4 Gresn 3t 3
T B Uz Cypress St Ratky Branch Rd
g = i 3% Asn St
: 3 i g & &
5 = * 59 + 7 E
Y] & W-Madison St = — - Madisan St B L D
R & = E York 50 & = =
___}P'. ay = =, ) E High St 5 B
i = 1as] E Pearl St =
¥ e € Diogwood St
O Bedtom Washington ST o 90 E Washington St
P g
Z A E Palmer, Wil Rd—
w = ;
P g 11 Branch-St -
_hal;wﬂh&. = @ = Ho ¥ Sage St o
p & AR St =F o King St £ Clark, Ave 2
4l B o et Bl =]
£ Lo2nd Bt 2
reyihe 40 P e
11 19
@
Oakt'Br o Fourt St
<,
e e
il ke < | R | A"
LPR1: US319@ ¢§ = m b= LPR2: US19 @
Killarney Way A “ Fairchild Rd.
o_m- ] B Dr Tipporary Dn 5
A, g AR e 20 ot o b b s 8 4 5

Results of LPR Field Test

Week of

Test Test Site

Average
LPR
Reads/
Hour

Average
Traffic
Volume/
Hour

% of Tags
Read

Perfect
Matches/
Hour and
% Traffic

Stream

Truncated
Matches/
Hour and
% Traffic

Stream

Any 4
Character
Matches/
Hour and
% Traffic

Stream

756

1,255

1/30/06

335.9

898

147.9
(16.5%)

507.7

791

2/6/06

184

885

2/13/06

72.1

142




Travel Times Along 1-10 —
January 31st, 2006

Travel Times Along I-10 - January 31, 2006
Meridian Road - Centerville Road
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Data Analysis Using One LPR

Average | Average
LPR Traffic Perfect | Truncated

Character
Reads/ Volume/ | % of Tags ngﬁhaisé ngﬁhaisé Matches/
Hour- | Hour - All Read

) : Hour and
9 9
One Lane | Lanes of % Traffic | % Traffic | W e

of Traffic Traffic Stream Stream Stream

Any 4

Test Site

347.17 1,255
Left Lane S

(5%)
2157 898

289 791
20.53
(6.1%)

122.5 335

40 142

Sample LPR Bit Maps

Problematic Plate Reads Good Plate Reads

Read as “X70UWB”

Read as “X860K6”

Read as “A208LR”

A20__ BLR

Read as “637IAR”

Read as “A094XC”

i

Read as “SM6590”




Accuracy of OCR Software in Converting
Bitmap Images to Text Files

All Characters 5 Characters Fewer than 5
Road/Time of Day Converted Converted Correctl Characters
Correctly Y| Converted Correctly
| -10 Daytime (7am) 50.0% 26% 24%

| -10 Nighttime (9pm) 47% 32% 21%

US 319 Daytime 72% 17% 11%
(11am)*
US 319 Nighttime 49% 34% 17%
(8pm)
US 19 Daytime (8am) 51% 21% 28%
US 19 Nighttime (8pm) 53% 26% 21%

Average Character
Recognition Accuracy 53% 27% 20%
Across All Roads

* A large number of the plates read during this period were from Georgia — this plate is more easily read
17 than Florida’s plate

OCR System Miscues Observed
During Test

License Plate| OCR Read

Good news...results indicate that
in many cases, miscues by the
OCR system at the first sensor site
are repeated by the second,
resulting in the creation of usable
matches.

Examples:

Bitmap OCR Data (both LPRS)
219149 Z191A9

J57LIW  J57LIQ

380871 38087l

OO (N[O | (W(N|(F-
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Field Test Objectives
Accomplished?

Can an adequate percentage of vehicles be
accurately identified?

At a single location? (YES)

At two locations to create a travel time? (YES)

Do all lanes need to be read at a site or can only
one/some be read and still have a viable
system? (Not unless read rates can go up and
have high volume of traffic)

Does plate “truncation” affect performance?
(Not significantly)

Interesting Findings

Florida license plates add challenges

Specialty plates, particularly
OCR errors tended to be consistent

Could still create matches

May be able tweak algorithms to address known biases
% of LPR reads — accurate or not — a bit lower
than previous Orlando test

Not sure why, but did 12 “locations” vs. 1 in Orlando

Other LPRs may do better or worse

Presence detection trigger might be able to improve

Still, overall LPR is far superior alternative in non-
toll regions for link travel time determination

10



Questions/Comments

Contact Information:

FDOT
Gene Glotzbach - gene.glotzbach@dot.state.fl.us

PBS&J
Armand Ciccarelli - ajciccarelli@pbsj.com
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