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Each Location you've created has it's own settings and parameters for effectively displaying speeds to the pubfic while making good use of it's own
battery power. To make changes to any of these, press the edit button beside the location you wish to modify, make your changes, and press
Update when you are fnished.
. Digit posted | ..~ - i . -
Current Product Display | Strobe | Relay Data Radar
Locatian Name Last Login D‘Irsplay Sign Mode s‘.’“d Trigger | Trigger | Trigger |Logging | Settings
o _Type 1. Lurinitr | | 1
Easterly - . : ; Specific Type SI3.
Edit Parkway, East 12° Sign 1 57/3280/429023 Constant ' Radar On Always 25 ! Vel':g!es off ' Speed: ra ' Sensitivity:
(of Elem Schoal R U . . o jvenes T4 : “ .10
NJ Turnpike, 1 N1 . . ' : ’ " Type SI3.
Edit Exit 11Llane Tumnpike 65"’51:/4240?;’4‘ Constant Radar On Always 15 Sl_‘i’;ﬂd . off off | [ ' Sensitivity:
12 Debug Unit ~' ™" . o o o N 14
Speed Limit Sign, Reducad , )
" . Speed Limit: 15, Window | Specific + Specific \ Specific
Edit Mgg‘osstlzf:it’ 18" Sign 3 :/3167/0240109?4 Constant  1: 7:00 AM to 1:00 PM, 35 i Speed: . Speed: , Spesd: 4 ‘Di:t);iislzéno
e Window 2: 4:00 PM to 15 40 40 . )
6:00 PM . ; . —
|
& oene T [ Neftocaintraner 4
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WebEmpowered Scheduling

Each Location that you have has it's own schedule for checking For updates from the server and uploading it’s speed data into the database.
To make changes to any of these, press the Edt button beside the location you wish to modify, make your changes, and press Update when you are finished.

’ Get Data ASAP | Product Name Current Location " Settings Check | Data Upload | Auto Upload
Edit Enable 12°Sign 1 Easterly Parkway, East of Elem School, WB 12 hour(s) 1 day(s) at 11:40 AM  99% Full
Edit Enable 15" NT Turnpike Debug Unit  NT Tumpike, Exit 11 Lane 12, NB 6 hour(s) 1day(s) at 11:29 AM  85% Full
Edit Enable 18" Sign 3 Main Street, 500 Block, NB 12 hour(s) 1 day(s) at 8:56 AM  359% Full
=l
fEooe T iocalpironet y

Figure 12
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Current SPEEDsentry Filters and Associations

Each sign location can be associated withmultiple data filters such as school zone, work zone, etc, to help you better report onyour data
To make changes to any of these, press the edit tutton beside the location

Product Name | Hoad Name | Location Name Direction |Schoal Zone |\\’nrk Zone | Season Study | Event Type
Edit 12" Sign 1 . Easterly Parkway East of Elem School ‘Westbound Yes No Nene Football Traffic
Edit 15° NJ Tumpike Debug Unit  NT Tumnpike Exit 11 Lane 12 Northbound No No Anytown Winter Sudy  Football Traffic

Edit 18" Sign 3 Main Street 500 Block Northbound :Yes No Anytown Summer Study Football Traffic

Quick Links:

Enable or Disable Custom Columns

FEioons ' T

NN

Figure 13
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WebEmpowered Data Filters ;

In the WebEmpowered system you attach each of your signs and, more importantly, incoming data to roads, locations and other
customizable fields. This will enable you to find and compare you data much easier when running reports.

Enable/Disable Custom Fields

The custom fields below can be taylored to mest your own rsporting requirements. Hsre you can chaose whsther they are enabled
or not (this will affect all aspects of the websits) and you can give them names that best suit your ngeds.

| Hcustom 1 M Custom 2 M Custom +
feeason Study _ ‘ ‘
Save Changes

Below is a list of all of the filters that you have entered. You can add as many new items as you would like; You may edit items as
you wish, and if the item is unused, you can delete them too.

Roads
Easterly Parkway :
Jason Blvd :
Jason St '
Main Strest . e
NJ Turnpike
| Edit Railroad Avenue
Add a New Road
Locations (on a road)
Road | Lacations
Edit Easterly Parkway East of Elem School
Edit Jason Blvd Jason Blvd Location 1
Edit Jason St Jason St Location 1
Edit Jason St Jason St Location 2
Edit Jason St Jason St Location 3
Edit Main Street 500 Block
Edit Main Street Jason St Location
| Edi NJ Turnpike Exit 11 Lane 12
Add 3 New Location

Season Stud

Edit Anytown Fall Study
Edit Anytown Summer Study
| Edit Anytown Winter Study

Add New Seasan Study

Event Type
L e |

Edit Baskatball Traffic
Edit Concert Traffic
Edit Faotball Traffic

Add New Event Type

@] oone LT et

Figure 14
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il . — — - L - — o o — ——E—ﬂ—fvrf—*———rif—f—*——— |
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e .. ... JUsedefollowing filters o show previowsly logged enforcements. |
Road ! Location Date Range  [Time Period %:al:
P , . e e 2
¥ ‘ I
Main Street | 0 =00
; Jason St I Last Month 'l " ; — |
/[Hason Bivd L =i o | Br=loo °
I Submit ] | _Submi | ) o ST
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This report will load in a pop-up window for your convenience.
Make sure you have popups for this website enabled.
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Signal History
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Start Date Fnd Date
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2 2 B 24 5627|118 18 20 21 22324
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r“ Fle Edt Vew Favorltes Tools Help ﬂg ‘
[@= 0 BB &[Sw Jymom GG B @ [ o]
=]
j :
i|Data History FED |
Ii ey |
] Custom generated for Anytown, USA (8/16/2006) ™ :
‘ Report Criteria i !
| Product: 12" Sign1 |
Date Range: 5/23/2006 - 6/1/2006 ;
[t 1
E d i
i & Show Gaps 3 Hide Gaps . l%
ii . '
1 | S 'ﬁ@I i | | '
i 20 4 f ! - -
[
f
16 {- R - -
| |
e
312 - - -. : -
b
; f
1 i :
| - |
! f |
J |
I { g
: F Y FRONS S ul
i 1 .
! ! Ll
. i S
! ! .
| 5242006 5/25/2006 5262006 5/27/2006 5728/2006 &28/2006 5302008 53172006  6/1/2006 S
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Graphical Trends @

This report will load in a pop-up window for your convenience.
Make sure you have popups for this website enabled.

Roads(s) to report on:
(CTRL+click to select more than one)

Report Criteria } 1
—_— |

 Select & Continue |

Locations to Include:
(CTRL+click to select more than one)

ALL LOCATIONS |
Clover Road: 100 Block !

 Proceed io Lact Step |

Direction
(CTRL+click to select more than one)

¥, Northbound
™ Southbound
Vi Eastbound

V. Westbound

School Zones?

V. Non-School Zones
¥ School Zones

Work Zone?

7 Non-Work Zones
V. Work Zones

Enforced Times?

IV Non-Enforced Times
¥ Enforced Times

Days of the Week:

¥ Mon W.Tue ¥ Wed W Thurs M Fr ¥ Sat M Sun
¥ Weekdays ¥, All Days

SPEEDsentry Display:

Wi Display off
¥ Display on

@

Report Contents to Show:

V' Average Speed
i Speed over 85th Percentile

¥ Total Vehicle Volume
“Time anly fiskds will not display Total Vehicle Volume

@

Group Report Days/Dates by:

& Time and Date
€ Time Only (Average by Day of Week)
¢ Time Only (Average All Days)

Limit Date Range to:

|Last Week through Today :_I

Generate Report ] ‘ Start Over |

Bowne

T (@ owermet

sl

Figure 23
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/3 AveMaxla Mlcrosoft Internet Explorer provnded by Intuntlve Control Systems : F;|E|E<_j
] File Edit Yiew Favorites Tools Help [ ﬂ,',
o _ ) - — » . » |
J @Back - @ [}] @ @ l pSearch *Favontes @l @- h‘Dr:“ &l - | Address Jl.lnks
i |

Summarized Speed Report

Custom generated for Anytown, USA (8/16/2006)

Report Criteria

Ozte Range: §/28/2006 to 5/30/2006
Roads: ALL ROADS, Clover Road i
i |Locations: Easterly Patwway: East of Elem School :
i| {season Study: ALL SEASON STUDY

¢| |Event Type: ALL EVENT TYPE

Custom 3: ALL CUSTOM 3 ' i
Custom 4: ALL CUSTOM 4 [
Directions: Northbound, Southbound, Eastbeund, Westbound

Group report Dates/Days by: Time and Date

Schoo! Zone: Any Work Zone: Any

.| |SPEEDsentry Display: Any Display Setting Police Enforcement: All times
‘| |Dayis)ot Week: Men, Tue, Wed, Thurs, Fri, Sat, Sun

Mean, Minimum, Min and Max Speed 85th Percentile +  Total Vehicle Count «
and Max Speeds Average Speed e

|
¥ t

Average and Max Speeds
uUnoY 3JIY3A

& N
& @ & & &g .
& g é‘@ I A G ol g |
j{‘ Date i
2] Average Speed W Speed Over 85th Percentlle W Total Car Volume

@Dcm; ”7 - ) o ) 7:7 . “ == l_[_[_,_[_lo Internet 7
Figure 24
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B3 vehicle Speeds and Counts - Microsoft Internet Explorer provided by Intuitive Controlystems {:|ﬁ|i|
J Ede Edit View Favorites Jook Help I:’,. i
-
Speed Summary DEED
: I'Iy
1
| Custom generated for Anytown, USA (8/16/2006) 4 ™
'
'| Report Criteria
.| |Date Range: 5/26/2006 to 5/31/2006 Time Range: 12:00 AM to 11:59 PM
Roads: ALL ROADS
L ocations: ALL LOCATIONS
| Season Study: ALL SEASON STUDY ,
\| [Event Type: ALL EVENT TYPE
‘| {Custom 3: ALL CUSTOM 3
‘| [Custom 4: ALL CUSTOM 4
‘| Directions: Northbound, Southbound, Eastbound, Westbound
Group report Dates/Days by: Time Only (Average All Days)
School Zone: Any Work Zone: Any |
.| |SPEEDsentry Display: Any Display Setting Police Enforcement: All times ]
| Day{s) of Week: Mon, Tue, Wed, Thurs, Fri, Sat, Sun Time lncrement: 60 Minutes “
il
| Speeds
i
1 * Denotes Na Data g
WEE
800 || 859 ]
o | s Il 227 |2 [l 23] 163 | ese Hari il aes a2z |fo flolioflofolfofofoffefolfof o ] 1s2e
k 7:00 7.59
vt o ana || 288 |1 28 |[ 48 |[ 488 || 1133 724 f 158 23 || + flo4lojofoflojofiofo ol ol o253
s00 || B:50
1| Am 28 || 7 |jso || eso||121a]|ess {|213 ||ar ffo|[2]o]lo|lojlolfo]lofofe] o] o {=z82s
8:.00 9.59
U am | am || 228 | s |97 ] 13a]famt|amflazjf2s)talafloflojfofofoflolfoliofiol| o f es
. 10:00 || 10:59
A1 o Il e || 288 Jj23 |21 || 140 || 400 || 348 [l 137 |[27 [} 3 || 1 |lo|o|fojfofofioffolje]of o110
;
11:00 || 11:50
| a || 200 [f 17 |[ 20 |[ 100 || 488 | 320 |f 453 (| 53 |18 fl18 1[0 |0 o flojolieollolfl ol o 1252
12:00 || 12:59
ol oy || 298 | o |22 |[ 172 || sos [[202 || 1as [ 28 fl 3 |1 |jofofolfo]olejjolfe] o o [ =ee
' 100 | 1:50
‘mFM20.5725203499303152297200000000001311
' 2:00 2:50
oM b 208 || 47 {[ 20 || zo1 || eto || az1 | 188 || 24| 3 [1 o |joffollofio]|ojofo] o o [ 1382
: 3:00 || 380
ont || om || 208 || @ || 27 || 290 || se3 [| 421 [ 148 a2 Jf1a | 1 |fo ffoflofleflofoloflo] ol o f1s82
4:00 4:59
om || pea || 208 [0 ||2a|[ 168 || o0 [[a0s | 1s8 f|safl 7 |1 )ioflojfofofoffolfe] o o |1
6:00 5:50
‘PMPM29.41017194534401115223oouuouoooo01327
6:00 || 8:50
o || P || 227 |F 8 |20 187 || 42 |[2se || 129 |23 fle |[ofofioflojfofefejolfo] o o | 1=
700 || 759 '
e || ong || 288 || 12 ]| 18 || 122 |jo87 || z8a 107 |[2s |z |[1 [|offoflofle|ofo]offo]of o | e
Totals: 155 || 353 || 3284 || 3228 || 5930 || 2059 |{428 | 78 |[27 ]| 1 [ o o Jjo jio||o |0 |0 | o o [{20817
& oone ] [ T T T @ ntemet 4

Figure 25



Patent Application Publication

/J vehicle Speeds and Counts - Mic
J File Edit Yiew Favorites TJools Help

Oct. 17,2013 Sheet 30 of 42

oft Internet Explorer provided by Intuitive Control Systems

US 2013/0275031 A1l

Count Summary

Custom generated for Anytown, USA (8/16/2006)

Report Criteria

Date Range: 5/25/2006 to 5/31/2006

Roads: ALL ROADS,

Locatlons: ALL LOCATIONS,

Season Study: ALL SEASON STUDY,

Event Type: ALL EVENT TYPE,

Custom 3: ALL CUSTOM 3,

Custom 4: ALL CUSTOM 4,

Directions: Northbound, Southbound, Eastbound, Westhound,
Group report Dates/Days by: Time Only (Average All Days)
School Zone: Any

SPEEDsentry Display: Any Display Setting

Day{s) of Week: Mon, Tue, Wed, Thurs, Fri, Sat, Sun

Time Range: 12:00 AM to 11:59 PM

Work Zone: Any
Police Enforcement: All times
Time Increment: 60 Minutes

Counts
* Denotes Na Data

12:50 AM . " o ol = -

1:88 AM " " " bl b =

259 AM . . - . - -

389 AM B " n » n .

4:00 AM 489 AM - = - ol » e

§:00 AM 5:50 AM - = = x = =
8:00 AM || 859 AM || 1377 64 18 8 3 aa
7:00 AM 7:59 AM 2000 194 63 63 39 208
8:00 AM || 8:59 AM || 2008 204 187 02 47 278
©:00 AM [ 9:59 AM 249 195 175 124 100 181
10:00 AM || 10:50 AM 210 2286 209 130 107 228
11:00 aM [[11:80 AM [| 348 215 184 148 110 241
12:00 PM || 12:50 PM 287 285 186 136 136 280
1:00 PM 1.59 PM 282 237 211 17¢ 142 200
2,00 PM 2.59 PM 200 272 204 172 194 303
3:.00 PM 3:50 PM 339 31 236 147 128 281
4:00 PM 459 PM 330 2049 1a1 175 1688 323
3:.00 PM 5:839 PM 344 280 152 133 128 285
6:00 PM 8:58 PM 258 213 181 126 141 258
7:00 PM 7:39 PM 208 184 148 113 104 188

8:00 PM [ 8:59 PM . " " - " -

9:00 PM 0:59 PM = - = - = =

10:00 P || 10:50 PM x . . E " -

11:00 P || 11:89 PM " " " e b b
Totals: 8443 3181 2273 1743 1480 3401

‘@Done

T (memet

Figure 26
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’5 Enforcement Priorities Report - Microsoft Internet Explarer provided by Intuitive Control Syste

J File Edt Vew Favorites Tools Help IL"H

Priority Enforcement Report D

||
Custom generated for Anytown, USA (3/18/2006) !:v L

Report Criteria

'Date Range: 3/1/2006 to 8/18/2006 Time Range: 12:00 AM to 11:59 PM
Roads: ALL ROADS

Locations: ALL LOCATIONS

Season Study: ALL SEASON STUDY

Fvent Type X: ALL EVENT TYPE X N
Custom 3: ALL CUSTOM 3 Lop
Custom 4: ALL CUSTOM 4

Directions: Northbound, Southbound, Eastbound, Westbound
Group report Dates/Days by: Time and Date

1 ISchool Zone: Any Work Zone: Any
!l ISPEEDsentry Display: Any Display Setting Police Enforcement: All times
1| [Day{s) of Week: Mon, Tue, Wed, Thurs, Fri, Sat, Sun Time Increment: 60 Minutes
Suggested Enforcement Targets
orst Violation Times and Locations .
. . Start End Speed Avg ! ‘
Read Location Dir. Date Time Time Count Limit Speed !
f Moulstown Road | 4200 Block WB |4/26/2006{12:00 AM [12:58 AM| 29 25 381 f
| |Eastery East of Elem WB|4252006|1:00 AM  |1:58 AM | 10 25 65 1
Parkway Schaol ;
Moulstown Road | 4200 Block WB[5/3/2006 |3:00 AM  [3:59 AM 11 25 36.2 i
|
Easterly East of Elem WB |472272006[12.00 PM |12:58 PM| 33 2 3% ;
Parkway School |
Easterly East of Elem WB|424/2006|500 AM  |5:58 AM | 12 25 349 |
Parkway Schocol -
Individual Speed Events '
Road Location Direction |Time/Date Speed Limit | Speed | Over by
Moulstown Road |[4200 Block whB 4/26/2006 12:48:00 AM 25 59 34 i
Main Strest By Quick Shop WwWB 5/7/2006 6:30:00 PM 25 59 34 |
Moulstown Road |4200 Block WwWB 472972006 4:38:00 PM 25 58 33
Main Street By Quick Shop w8 6/8/2006 7:36:00 PM 25 57 32 ;
Easterly Parkway |East of Elem School |WB 4/21/2006 5:57:00 PM 25 55 30 .
. oo | Speed (Avg Avg | National [85% |[Highest|Vehicle
Road Location Direction Limit |Speed| Over | Average |Speed |Speed |Count
Main Street |By Quick Shop |WB 25 296 46 29.2 34 59 1057338
MOUISIOW 14300 Block W8 %5 |21 |74 292 |37 |se 21057
| jEasterly East of Elem
| [Parkway School wB 25 316 6.6 29.2 36 585 777 ‘
| I_:j
[ pone - T T Tl emems 4
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/a hitp:/ fwebempowered.alltrafficsolutions.com - export - Microsoft Internet Explorer provided by Intuitive Control Systems

|Tﬁlle Edt Yiew Favortes Jools {elp T Iu.,’

WebEmpowered Data Export Wizard
Step 1: Download Data by: [Lacation _~]

Step 2: Choose from Available Locations

Main Street: Jason St Location -
dain Slreet: 500 Block
Jason St Jason St Location 1
Jason St: Jason St Location 2 V. {
Cirt+Click to select multiple items
. Continue |

Step 3: Please select desire date range.
Note: The maximum range has been pre-selected for you

< June 2006
Bun Mon Tue Wed Thu Fri Sat

X 7 8B N 301
2 3 45 67 7 8
9 10 1 12 1314 1415
16 17 18 13 20 22
B MBBITR B 2
! 123 45
{ Continue
‘,7S.lan0v;r|
‘ . ) ] _ ]
@ , T [ wermet 7

Figure 28
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/A bttp:/ /webempowered.alltrafficsolutions.com - export - Microsoft Internet xplnPr pravided by Intuitive Cantrol Systems

J File Edit View Favarites Tools Haslp lﬂ.,

WebEmpowered Data Export Wizard
Step 1: Download Data by: [Location ~]

3033 rows of data retumed
Step 4: Data is Ready for Export. Press Export Data.

" Export Datato CSV |

- Stan Over_|

Do yau want to open or save this fils?

Name: ExportData.csv
el

Type: Microsoft Excel Worksheet, 773KB
From: webempowered. alltrafficsolutions.com

Open I ) Save

. Always ask before opening this type of file

‘while les from the Intemet can be usefid, some fles can potentially
harm you camputer. If you do not tust tha source, do not openor |
save this fdo. What's the isk?

1ésxm‘ toading From site: ht d. fleenh itinns. /1 A ;,..,,,.... JE X : ncmer - l | {—f—'['"[olmma 4

Figure 29
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lg alerts - Micrasoft Internet Explorer provided by Intuitive Control Systems

J File Edit view Favorites Jools Help | ﬂ,’ i
SPEEDsenty you wish to medify: [12" Sign1 o
Alert Type J
{Check to Enable) Alert Parameters
“ Tamper Alert@ Tamper Sensitvity: IA e e :l |
¥ Low . o
Battery Alert ® Battery Capacity: |-2-5 . % Full
¥ New Data @ )
Uploaded Alert Alert will send when new data has been uploaded from this SPEEDsentry.
i Slxe;.l-:trafﬁc @ Average speed is |,15, | MPH under Speed Limit
™ High Speed
Violator Alert ® Individual speed is |3§_,_ _{ MPH over Speed Limit
™ Residnal
Enforcement Residual Enforcement has dropped to I % effective
Worn Off
¥ Maintenance @ Alerts mclude Bad Radar notification, Uncalibrated Battery notifications, etc.
Alerts

Click here for see some Alert email examples |

Choose which alerts get sent to each recipient: €y

High Residual Maintenance

Speed |Enforcement Alerts pu |
Violator| Level Alert
Alert

Delete Email?

- ]_Delete )
Delete

Delete

Save Changes to Alerts ‘

Add a new Email A(Idress®

(unsaved changed to the above grid will be lost)

Add.ress:l o . o :

I This is a Text Message Addrcss@
Add Email Address |

sl

& ’ ' ’ @ ket

Figure ?;0
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7 http:/ /webempowered.alltrafficsolutions.com - administrative_settings - Microsoft Internet Explorer provided by Intuitive Contr

ﬂﬁls Edit Yew Faverites JTools Help l”"

Change your password j

Change Account Password

New Password|

Confirm Password| e

’ Surbm'rtrli 7”7”77

- ) ) =
(& one , T T e e 4

Figure 31
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'Add a new Email Address
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Figure 32
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| Be Edt Vew Favortes ook el

< http:/ fwehempowered.alitrafficsolutions.com - administrative_settings - Microsoft Internet Explorer pravided by Intuitive Contr
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Sub-Account Management

Sab Accounts

Delctc User Name|Password
| ‘acokkk |

Edit Delete itk

-t

Edit Delete 'y hu.qp  =oox

|

[Ebore

.
e 4

Figure 33



Patent Application Publication  Oct. 17,2013 Sheet 38 of 42 US 2013/0275031 A1

Road Summary Report

Custom generated for Anytown, USA (8/18/2006)

Report Criteria

Date Range: 3/1/2006 to 8/1/2006 Time Range: 12:00 AM to 11:59 PM
Roads: ALL ROADS

Locations: ALL LOCATIONS

Season Study: ALL SEASON STUDY

Event Type X: ALL EVENT TYPE X

Custom 3: ALL CUSTOM 3

Custom 4: ALL CUSTOM 4

Directions: Northbound, Southbound, Eastbound, Westbound

Group report Dates/Days by: Time and Date

School Zone: Any - Work Zone: Any

SPEEDsentry Display: Any Display Setting Police Enforcement: All times

Day{s) of Week: Mon, Tue, Wed, Thurs, Fri, Sat, Sun Time Increment: 60 Minutes

Peak Volumes

Road Location Direction {Day |Date Start Time (End Time |Count |Avg Speed
Main Street |By Quick Shop (WB Tues |5/24/2006 |12.00 PM  [12259 PM 2419 297
Main Street |By Quick Shop [WB Tues |5/24/2006 |1:00 PM 158 PM 2382 (292
Main Street By Quick Shop |WB Tues (5/24/2006 |5:00 PM 559PM 12374 |29

Main Street [By Quick Shop |WB Tues {5/24/2006 |3:.00 PM J3B9PM  |2275 |281
Main Street |By Quick Shop |(WB Tues (5/24/2006 |11:00 AM |11:59 AM (2266 (30.2
Road Location Direction|Day |Date %tf::; %e Count g—;gﬂ
ngx\g cast of Elem WB  |Fri |42272008|400AM |4:59AM |0

Ezrs;f;g gizgf_faem WB Sun |4/724/2006|4:00 AM  |459 AM |0

Main Street By Quick Shop wWB Thur |56/12/2006|15:00 PM  [5:59 PM |0

Main Street By Quick Shop wB Wed |5/18/2006|9:00 PM (959 PM |0

Main Street By Quick Shop WB . |Wed|5/18/2006(10:00 PM |10:59 PM (D

Figure 34A
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Speed Highlights
Fastesl Times

: . . Start End Avq
Road Location Direction|Day [Date Ti Time Count Speed
Moulstown Road [4200 Block wWB Tuss|4/26/2006|12:00 AM {12:58 AM (29 38.1
Easterly East of Elem . .
Parkway School wB Mon |4/25/2006|1:00 AM  [1:53 AM |10 365
Moulstown Road [4200 Block wWB Tues|5/3/2006 |3:00 AM |3:59 AM |11 36.2
Easterly East of Elem . . i
Parkway School wWB Fri |4/22/2006|12:00 PM [12:59 PM |33 36
Easterly East of Elem WB Sun |4/24r2006|5.00 AM  [5:59aM |12 [349
Parkway Schoal

. . . Start End Avg
Road Location Direction|Day | Date Time Time Count Speed
Easterly East of Elem WB Fri |4/22/2006(400AM |4:53 AM [0
Parkway School
Easterly East of Elem WB Sun |4/24/2005|4:00 AM  |4:59 AM |0
Parkway School
Main Street By Quick Shop wB Thur |5/12/2006(5:00 PM  |5:53 PM (O
Main Street By Quick Shop wB Wed |5/18/2006|9:00 PM  |9:59 PM (G
Main Street By Quick Shop wWB Wed (6/18/2006[10:00 PM |10:59 PM {0

orking Window Highlights

Busiest 2 hour Time Windows

Road ocati Direction Start Time End Time Count |Avg Speed
Main Street By Quick Shop wWB 6:00 AM 7:59 AM 1054 29

Main Strest By Quick Shop wB 4:00 PM 5:89 PM 548 29

Main Street By Quick Shop wB 10:00 AM 11:59 AM 645 30

Main Street By Quick Shop wB 12:00 PM 1:59 PM 643 29

Main Strest By Quick Shop wWB 12:00 PM 1:59 PM 6541 30

Road Location Direction |[Start Time (End Time |Count |Avg Speed
Moulstown Road 4200 Block WB 12:00 AM 1:59 AM 0

Main Street By Quick Shop WB 12:00 AM 1:58 AM U]

Easterly Parkway East of Elern School WB 12:00 AM 1:59 AM 0

Easterly Parkway East of Elem School wB 2:00 AM 3:59 AM o0

Main Street By Quick Shop wWB 2:00 AM 3:59 AM 0

Summary by Locations

. Fastest Hour | Busiest Hour

Read Locat Direction l_)mi ] 'Sj& _Sj% %—::; Ac:ra(ae (] Aﬁtlalr:l) tae i)
Main Street g;’ﬁ“‘”‘ WB 25 | 296 | 343 | 105739 |12 2&‘12’59 500 EM5:59
Moulstown | 4200 Block | wB 35 | 321 | %7 | 2057 | BOOEMESS | 00 PSS
E:rs;s;;; g%:r:;: WE s | 316 | w2 | 77m | 200EM259 | S00PMSES

Figure 34B
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’3 Enfarcement Priorities Report - Microsoft Internet Explorer pravided by Intuitive Controt Systems
j Fle Edit Yiew Favorites TJools Help

I [=1F3]
| A2
|12 '"AM 'l (on earliest selected date) 4
Limit Time Range to: |to
|12 '"AM, 'l(on most recent selected date)
Limit Date Range to: | [Last Week through Today =]
Periodically send via Email? | 2 l ocagge-iPras - '|
Report Nomne (&) [Chief's Montly EP Report ‘
1
\Would vou like receive this report on a set schedule?® No j
No
l Generate Report | Start Oy nce a Week: Sda " \
(Once aIdonth: Fust D 7
[& tone [T T NeLocalintranet 4
Figure 35A
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T —_ - .- - i e S

/3 Enforcement Priorities Report - Microsoft Internet Explorer provided by Intuitive Control Systems

jﬁile Edit View Favorites Tools Help ]ﬂﬂ

Enforcement Priorities Report @ |
This report will load i a pop-up window for your convenience. i
Make sure you have popups for this website enabled. !

Report Criteria

Previously Memorized - et A
Reports: [Chief's Monthly EP Report i~

‘UseMemorized Report | | !

ALL ROADS i !

Clover Road

Roads(s) to report on:
(CTRL+click to select more than one)

Select & Continue l

Locations to Include:
(CTRL+click to select more than one)

Il Proceed to Last Step I

I~ Northbound :

Direction | T Seuthbound
(CTRL+click to select mote then one) | [~ Eastbound

) ) o ) T'JWesfb9und ) S S 7 ;I
oo - T T T T Ndtecatntranet 4
Figure 35B
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7Sclg:ct &‘om the following criteria to .con;par: y;:u; p—ry sp:éd forcem ,7 For wn;mmlar 1 orrwi!:hall
ities on the Web Empowered system.

[Performance Comparison  {apply):
Criteria
& All Communities (National Average)
¢ Small Communities

€ Medium Communities

€. Large Communities

€ TS Only

|Compare to data in system with the same criteria selected for your local data. Use data from the following communities (check all that

F iguré 3”6
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COLLECTION, MONITORING, ANALYZING
AND REPORTING OF TRAFFIC DATA VIA
VEHICLE SENSOR DEVICES PLACED AT

MULTIPLE REMOTE LOCATIONS

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of copending U.S.
patent application Ser. No. 11/901,357 filed Sep. 17, 2007,
the entire disclosure of which is incorporated by reference
herein.

[0002] This application claims the benefit of U.S. Provi-
sional Patent Application No. 60/845,796 filed Sep. 19, 2006.

BACKGROUND TO THE INVENTION

[0003] Radar speed trailers (also, referred to as “radar trail-
ers,” “speed trailers” or “radar speed signs”) are portable
devices that capture vehicle speed as the vehicle passes the
device. Typically, the device also includes a speed indicator
and the posted speed limit. Radar speed trailers typically
include optional data collection units that store data detected
by the radar devices. The stored data may be downloaded into
a computer for analysis, charting, and the like.

[0004] Intuitive Control Systems, LL.C (d/b/a All Traffic
Solutions (ATS)), State College, Pa., sells a radar speed sign
called SPEEDsentry™ Radar Speed Display. The SPEED-
sentry display uses a radar antenna to measure the speed of an
approaching vehicle and then displays the speed. The
SPEEDsentry is sold with a standard programming features
included and a number of other optional features, including a
data logging feature. The data logging feature will keep a
running log in local memory of every speed measured by the
radar and the time of the measurement. The radar sensor takes
aperiodic reading. All readings are saved to the unit’s internal
memory. The user of the SPEEDsentry periodically down-
loads this data directly to a Laptop/PC using a cable or indi-
rectly via a PDA. This prior art method is illustrated in FIG. 1.
The data file is given a name and stored. Generally the name
would indicate a location where the data was taken and the
date of data collection. From this data, the number of vehicles
that have been detected by the SPEEDsentry can be esti-
mated, and this information could also be stored. The vehicle
count is almost always different than the number of radar
measurements taken because a single vehicle will usually be
detected multiple times. The vehicle count is determined
from this data using a proprietary algorithm. The analysis
software provided by ATS to view the data allows a user to
look at one week of data at a time.

[0005] The downloaded data is very useful for those
responsible for traffic control. In addition to the supplied
proprietary software, the data can be imported into a spread-
sheet program and manipulated and analyzed. Some of the
useful information than can and is often obtained from the
downloaded data includes:

[0006] 1. Average speed (overall and for specific time peri-
ods/windows)

[0007] 2.85™ percentile speed

[0008] 3. Maximum speeds can be determined by sorting

the data on the spreadsheet

[0009] 4. Road volume per time window
[0010] 5.Carvolume per speed range for each time window
[0011] Traffic managers (e.g., law enforcement) are able to

make appropriate decisions for traffic control and speed

Oct. 17,2013

enforcement based on reports derived from the data. Such
decisions can include where and when to provide police law
enforcement. It can also provide road traffic volumes for
making other volume dependent decisions.

[0012] While the downloaded data is very useful to custom-
ers for monitoring traffic and making appropriate decisions,
there are significant drawbacks. These include the cumber-
some nature of collecting the data, storing numerous data files
in an organized fashion to allow searching at a later time,
analyzing the data for trends and combining data from sepa-
rate data files. In particular, each time a customer downloads
data, it is placed in a separate file. If a customer has multiple
SPEEDsentrys, each SPEEDsentry generates data files for
each location where it recorded data. It is complicated to
collect and organize this data and keep track of the multiple
files. Furthermore, it is complicated to make comparisons
between separate data sets. In sum, the current method of
developing useful reports from the collected data is time-
consuming and too complicated for the average traffic officer.

BRIEF SUMMARY OF THE INVENTION

[0013] Preferred embodiments ofthe present invention pro-
vide at least the following benefits:

1. Data from multiple sources can be placed into a common
database.

2. Data from any number of sensor devices can be automati-
cally and independently uploaded into a common database
with near immediate access to reports on the data from any
web browser.

3. Data sets can be identified by a plurality of names (e.g., up
to 12 names) for later sorting and organizing. These names
may include county or municipality, road name, location on
the road, side of the road, speed limit, school zone, work zone,
or the like. The names are determined by the user and deter-
mined by future studies. Dates are automatically included, as
these are part of the data.

4. Data can be grouped by the named fields and used to
generate reports over a broad range or a very narrow range
depending on the criteria selected.

5. The system can sort the data automatically and determine
for the traffic officer the time windows with the highest per-
centage of speed violations or the highest speed violation
events within a selected data range.

6. The system can automatically generate summary charts
that provide the user with a traffic and speed summary for a
given data range, the summary including vehicle count, maxi-
mum and minimum speeds, average speeds, percentile speeds
(e.g., 857 percentile speeds), and can provide other informa-
tion.

7. The system can provide the effectiveness decay rate of
actual police enforcement by allowing the user to chart the
speeds in a particular location and overlay times when an
officer was present and providing on-site enforcement. The
system can monitor the speed in the location and when the
speeds creep back up to a set speed or multiple of the speed
after the enforcement period, the officer can be notified to
provide enforcement again and reduce the speeds.

8. The system can provide alerts including individual high
speed events, tamper alerts, low average speed indicating a
problem, and average speed above the set value. All of the
alerts have settings that are configured by the user.

9. The system can provide road volume reports with variable
length periods of minimum vehicular traffic and maximum
traffic.
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10. The system can compare speed and traffic volume statis-
tics across multiple jurisdictions and across the nation to
determine the effectiveness of a local program compared to a
national average or other average or comparison statistics
determined to be appropriate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The foregoing summary, as well as the following
detailed description of preferred embodiments of the inven-
tion, will be better understood when read in conjunction with
the appended drawings. For the purpose of illustrating the
invention, there is shown in the drawings embodiments which
are presently preferred. It should be understood, however, that
the invention is not limited to the precise arrangements and
instrumentalities shown.

[0015] FIG. 1 shows a prior art system and method of
capturing data from radar speed signs.

[0016] FIGS. 2-5 show systems and methods of capturing
data from radar speed signs in accordance with preferred
embodiments of the present invention.

[0017] FIGS. 6A-6D, taken together, shows an entity rela-
tionship diagram for use with the systems and methods of
FIGS. 2-5 in accordance with one preferred embodiment of
the present invention.

[0018] FIGS. 7-15 show user interface display screens for
implementing the systems and methods of FIGS. 2-5 in accor-
dance with preferred embodiments of the present invention.

[0019] FIGS. 16-27 show a plurality of different reports
that can be generated using the systems and methods of FIGS.
2-5 in accordance with preferred embodiments of the present
invention.

[0020] FIGS. 28-33 show additional user interface display
screens for implementing the systems and methods of FIGS.
2-5 in accordance with preferred embodiments of the present
invention.

[0021] FIGS. 34A-34B and 35A-35B show additional
reports that can be generated using the systems and methods
of FIGS. 2-5 in accordance with preferred embodiments of
the present invention.

[0022] FIG. 36 shows a report criteria section where users
can compare their data with other areas of the country to see
where they stand in regards to effectiveness.

DETAILED DESCRIPTION OF THE INVENTION

[0023] Certain terminology is used herein for convenience
only and is not to be taken as a limitation on the present
invention.

1. Overview

[0024] The present invention is described in the context of
a web-enabled service referred to as “WebEmpowered™
SPEEDSentry™, provided by All Traffic Solutions. This ser-
vice provides a method for collecting and reporting on the
data generated by SPEEDsentry installations. However, the
scope of the present invention is not limited to this particular
embodiment.

[0025] The general process is represented by FIGS. 2 and 3.
In its simplest embodiment, the process includes at least the
following steps:

1. Provide an installed base of multiple traffic sensing devices
at different locations. The installed base optionally comprises
multiple customers, each having at least one traffic sensing
device installed at one or more locations.

Oct. 17,2013

2. Collect vehicle/traffic data from multiple locations (all or a
subset of the installed base) as vehicles pass by the sensing
devices (e.g., SPEEDsentry devices).

3. Transmit via electronic means (automatically or manually)
the collected data to one or more databases, each aggregating
data from multiple sensing devices.

4. Provide customer access to one or more predefined reports
derived from the database(s) via a user interface (e.g., traffic
management reports or traffic enforcement reports using
selected for filtered data).

A. Providing an Installed Base

[0026] The first step of the process is to provide an installed
base of traffic sensing devices. This can comprise a single
customer having sensing devices at one or multiple locations
or can be multiple customers at separate localities, each cus-
tomer having one or more of such devices (e.g., the SPEED-
sentry). The devices can be installed by the company, or the
devices can be installed by the customer. For example, a local
police force may install a single SPEEDsentry along five
different residential streets in its jurisdiction at multiple dif-
ferent periods to collect speed data as vehicles pass by. The
specific type of sensing equipment is not critical to the present
invention. However, the most practical are devices that con-
tain a standard radar antenna and are capable of collecting
speed, date, time, a unique location/data source identifier,
traffic directional identifier and radar selectivity/sensitivity
data. Other types of sensors and other data collection systems
are also within the scope of the invention. Laser speed sen-
sors, road tubes and other road type sensors, infrared beams,
acoustic sensors, piezoelectric sensors and many other tech-
nologies could be used to gather the data. The installed sensor
base can contain devices of many different types and can
range from being highly portable to permanent installations.

B. Data Collection

[0027] The next step of the process is to collect vehicle/
traffic data from all or a subset of the installed base of devices
as vehicles pass at least one sensing device at each location.
This is preferably done at each location, and the data from one
location has no relationship to the data from another location.
In current practice, the data collected is speed, date, time, a
unique location/data source identifier, traffic directional iden-
tifier and radar selectivity/sensitivity data. Other types of
sensors and other data collection is also within the scope of
the invention. The collected data and any locally generated
derivative data (e.g., car count estimates, consolidated or
compressed data, zero or no vehicles present data, rolling
average speed) are temporarily stored in local memory until
being periodically transmitted to a central database (also,
referred to interchangeably as a “central computer database”
or “centralized data center”). It is important to note that this
collection is typically done automatically and independently
at each location by local settings on the device. However, the
settings can be changed from a remote location as will be
discussed later. The calculations can also be performed on the
server with only the raw data saved at the local device.

[0028] While the scope of the present invention including
having only a single location for any one customer, the value
of the present invention becomes significantly greater as the
number of data collecting locations increases and the number
of data sets increase as the unit(s) are placed to take data in
these locations for more time periods. Thus, one preferred
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embodiment of the present invention is when there are mul-
tiple data collecting devices in a single local region (e.g., a
municipality). Another preferred embodiment occurs when
there are multiple localities (e.g., municipalities) that each
have one or multiple data collecting devices. This particular
version is represented in FIG. 3 which shows three separate/
independent communities, each having multiple data collect-
ing devices.

C. Data Transmission

[0029] The next step of the process is transmittal of the
collected data via electronic means to a centralized computer/
server where the data is stored in at least one common/central
database that aggregates data from one or multiple devices
and one or multiple locations. The specific electronic means
that is used to transmit the data to the central server is not
critical. FIG. 2 shows three different methods of getting col-
lected data from radar speed signs to the server with the
database software (e.g., SQL, Microsoft Access®) Prefer-
ably, data from each of the remote locations is uploaded to the
central database via the internet (TCP/IP) so any electronic
means capable of uploading data through the internet is
acceptable. This could be done by for example:

(1) downloading the radar speed sign data to a PDA, connect-
ing it to a computer with an internet browser, and uploading
the data;

(2) connecting the radar speed sign directly to a computer
with an internet connection (with appropriate software); and/
or

(3) connecting the radar speed sign to a wireless communi-
cations module capable of TCP/IP (e.g., cellular GPRS, cel-
lular CDMA, 801.11/WiFi). See FIG. 2.

[0030] Again the specific data transfer means is not critical
as long as the data can be transmitted to a central database.
The data could also be loaded directly into the database. Our
currently preferred method of transmitting the data is through
a cellular service. This service works by having a cellular
modem at the data collection device call out on a regular
schedule determined by the user and transmit the data to the
central server. FIG. 4 shows a flowchart of one preferred
communications routine, and FIG. 5 shows the procedures
that are used at the speed sign server to connect to the data
transmissions and populate the database. The server can be a
server maintained by ATS, or it could be the ATS software on
a customer’s server, or other database software on a server.
[0031] Inone preferred embodiment, each remote location
transmits its data independent of the others. The transmis-
sions could be done in real time as the data is produced.
However, in practice, each location is programmed (which
can be changed) to submit the data at a frequency (e.g., every
3 hours or once a day). This can save battery power and/or
wireless transmission bandwidth and charges compared to
transmitting in real time. The transmission is preferably two-
way so that the programming or settings/configuration on
each device can be updated or changed. Data communica-
tions to the devices typically includes settings such as the
speed limit, whether the display is on or off, frequency of
checking with the server for new settings or data upload, and
other standard settings for the device.

D. Database Structure

[0032] FIGS. 6A-6D, taken together, shows an entity rela-
tionship diagram (ERD) for one preferred implementation of
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the present invention. The database used to store all of the
traffic data, associated settings and all sign parameters is a
standard relational database. All database field names and
important relationships are described below for further clari-
fication. For security purposes, database table names and
fields may have been changed from actual names.

E. Central Database Access/Use

[0033] The final step of the process is to provide access to
reports from the database(s) to provide useful information
(beyond raw data) that a traffic manager or others can use to
make informed decisions. Typically, the users would be the
customers that have the installed base of devices referred to
above. However, additional users may include IT profession-
als, database managers, other company or governmental per-
sonnel, and the general public. There are many useful things
that can be done with the data that will provide a traffic
manager with more information than the raw data can pro-
vide, and the system provides a means for the user to get this
report information easily. The data can be sorted, filtered,
averaged, maximums and minimums determined, vehicle
counts determined, and the like. Additionally, these values
can be calculated for any time periods of interest. Some
examples will be discussed below in the next section.
[0034] In practice, the database is accessed via a web user
interface that any number of users (e.g., customers) can have
access too. While the central database will contain data from
many customers, each customer (via a unique login id) will
typically have access to only their own data sources. This is
accomplished by a table in the database that associates each
user to a specific set of data sources. The users will be able to
compare their data to other municipalities, but the specific
names will remain confidential.

[0035] The primary use of the data for law enforcement
customers is to provide enforcement reports. These reports
give the officer the ability to select a dataset (e.g., all locations
in the municipality for the last 6 months, all school zones for
the last two weeks, all 25 MPH roads for the last month, all
locations on a specific road, one specific location in a certain
timeframe) and generate a report that highlights a certain
number (e.g., 10) time periods of highest speeding violations.
The time period duration is selectable, for example, 15 minute
time windows or one hour time windows, depending on the
resolution that the officer desires. The speed ranges are select-
able as well. The violations can be the highest percentage over
the speed limit or the highest actual number over the speed
limit. The report also generates the highest individual speed
violations for the data selected, again by actual speed or
percentage over the posted speed limit. These times can be
reviewed to see if there are patterns for the high speed events
and these patterns can be used to identify likely enforcement
times or repeat offenders passing the same location on a
regular basis.

[0036] Reports can be generated on demand, in response to
the occurrence of predefined conditions, or they can be sched-
uled to be generated and emailed or printed on a periodic
schedule. All of the reports in the WebEmpowered system can
be set up to be generated automatically (or automatically and
periodically), including but not limited to the Summarized
Speed Report (FIG. 24), the Speeds and Counts Report
(FIGS. 25A and 25B), the Priority Enforcement Report (FIG.
26), or the road report (FIGS. 34A and 34B). For example, the
officer can have a report generated monthly for all locations
and all data over the last month showing the enforcement
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priorities and can send this report to himself and to his chief.
It can be sent electronically via email or by another electronic
source (FIG. 35A). To set the schedule, the user simply
chooses the frequency at which the report is required under
the “set schedule” option. Reports can also be memorized,
where the criteria to generate a report is memorized so it does
not have to be filled in each time the same report is needed.
These reports can be given an applicable name for identifica-
tion by the user. These reports are set up in the web page
shown in FIG. 35B. This feature will save the user significant
time in generating reports.

[0037] These municipalities can share data only if they give
each other approval to look at each other’s data. They can also
compare their data to national averages. This feature will
allow the user to compare their speed enforcement perfor-
mance with the performance of other communities in the
nation of similar, smaller or larger size, or to compare their
performance with a national average. These comparisons are
simply selected in the report criteria section (FIG. 36). The
selected comparison averages are displayed along with other
summary information (FIG. 27). These comparisons could
include other information such as road miles, population
density, tickets issued, and the like.

[0038] To get a report, the user selects criteria from a cri-
teria selection screen (FIG. 23). The report can include all
data in the user’s database files, but it can also be narrowed
down to certain locations, certain types of roads, certain
times, days, and the like. The user can limit the report to these
limited criteria using selections on the criteria selection
screen which include, but are not limited to, road, locations on
the road, type of zone such as a school or work zone, day of
the week, certain dates and times, and many other selection
criteria that allow the report to be limited to the data in which
the user is interested.

[0039] The criteria selection screen allows for the genera-
tion of customized reports such as the Summarized Speed
Report (FIG. 24), Speed Summary (FIG. 25), Count Sum-
mary (FIG. 26), or the Priority Enforcement Report (FIG. 27).
The reports are not limited to these examples but could
include any other reports that a user knowledgeable in this
field may want to generate from the accumulated data. The
reports display the criteria from which they were generated,
for example at the top of the page in these sample reports.
[0040] Selecting the report criteria links each criteria with
the appropriate data field in which this data is stored (FIGS.
6A-6D).

[0041] Use of the data that is provided by the sensors, unit
orlocation alerts can be provided. The alert criteria or triggers
are input on the Alert Criteria Screen (FIG. 30). These alerts
constantly compare the current, new data at the sign with the
criteria sent to the sign by the user. When the data exceeds the
alert limit, the unit will call out to the user and/or other
selected parties for email alerts. For example, a high speed
alert causes the sign to call out to the user when a vehicle
passes the sign at a rate of speed above the speed criteria set
by the user. For a congestion alert, the user can specify a speed
below which they want to be notified. A low speed can be
indicative of an accident, breakdown or other problem that
needs to be investigated. Other alarms can be set, including
the tamper alert sensitivity or activity of any kind during a set
time period indicating an intruder or other suspicious activity.
The unit can also send an alert when the battery level has
reached the level at which the user requests notification, pos-
sibly a value such as 30% power remaining.
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[0042] The system will also provide an alert when it senses
abad radar sensor in the unit. If the control circuitry in the unit
gets either incorrect or corrupt data from the radar unit or no
signal for some preset interval in which it is very unlikely that
there were no cars, the unit will send a “bad Radar” alarm to
the individuals configured to receive this specific alarm.
These might be the officer responsible for the unit or the
department’s or outsourced service personnel. The bad radar
alert is similar to other alerts in FIG. 30. Alerts indicating a
problem with the unit, such as a bad radar alert or a calibration
problem, get emailed automatically to the manufacturer or
other selected personnel for resolution.

[0043] Thealerts and sensor settings are tied to a location in
the WebEmpowered System, not to a specific unit. If a sensor
is setup in a specific location, the next time the sensor dials in
for settings or to download data, the settings saved in the
database for this location will be downloaded to the unit.
These settings can include the speed limit, radar sensitivity,
maximum speed displayed, and all of the other display set-
tings. The alert settings are also tied to the location, not to a
specific unit. In most cases, the settings for the high speed
alert, low speed alert, tamper alert and others are tied to the
location of the unit, not to the unit itself that can be set up in
many different locations. In this manner, the user does not
have to keep track of which unit is at a specific location.
Instead, the user merely keeps track of which locations they
will be installing units and the settings for that particular
location. If a user has 10 signs, they would not need to know
which of the 10 is set up at Main and Elm Streets. The user
simply needs to know that a unit is there and what the settings
are for any unit at that location.

II. Detailed Disclosure

[0044] FIG. 1 shows two prior art examples of data flow in
a traffic management system. In the first example, data is
collected from a radar gun/antenna that is incorporated into a
radar speed sign having a memory module (not shown). A
PDA is used to download data from the radar speed sign and
then is transferred via a USB or serial port to a desktop PC and
imported to a spreadsheet file (e.g. Microsoft Excel®) from
which a user can manually prepare reports. The second
example is similar, but data is downloaded from the radar
speed sign directly to a computer via an RS232, RS485 or
Bluetooth® connection.

[0045] FIG. 2 is an entity relationship diagram of one
implementation of the present invention. It shows three dif-
ferent methods of getting collected data from radar speed
signs to a web server/SQL database via the internet (TCP/IP).
The three alternatives shown are: (1) downloading a radar
speed sign data to a PDA and then connecting it to a computer
with an internet browser that then transfers the data via TCP/
IP to the web server; (2) connecting a radar speed sign directly
to a computer (e.g., laptop) with an internet connection and
software capable of transferring the data via TCP/IP to the
web server; and/or (3) connecting the radar speed sign to a
wireless communications module capable of TCP/IP (e.g.,
cellular GPRS, cellular CDMA, 801.11/WiFi) which will
transfer data to the web server. As illustrated in FIG. 2, an
SQL database is maintained on the server and data is accessed
via any web browser capable of TCP/IP. The web server is
interchangeably referred to herein as a host server or web
portal.

[0046] FIG. 3 shows a representation of a larger scale
implementation of the present invention. It shows an installed
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base of multiple radar speed signs for multiple customers,
each in their own separate/independent communities. While
FIG. 3 implies a shared TCP/IP connection for many of the
radar speed signs, each sign can have an independent TCP/IP
connection to the web server/SQL database. FIG. 3 also
shows how access to the data can be filtered for each customer
so that each customer only sees data from his/her community.
[0047] FIG. 4 shows the process for a communications
module to interact with the radar speed sign and the server on
the other end. This process is implemented on custom hard-
ware utilizing an 8-bit microcontroller, memory, and a cellu-
lar modem.

[0048] 400: Power up module.

[0049] 402: Once a minute, the module checks to see if itis
time for an update or a data upload event based on variables
stored in its own EEPROM. If it is not, it goes back to doing
nothing. If it is, the process continue.

[0050] 404: The module transmits packets back and forth
between itself and the radar speed sign to gather all of its
current settings and a history of settings as they have changed
(with timestamps), and, if possible, all of the speed data
stored in the speed sign.

[0051] 406: Once it has all of its data from the speed sign,
the module powers on the modem, waits for a cellular signal
(much like when a telephone powers on), and finally connects
to the internet. Once it its talking over TCP/IP through the
internet, it connects to the main server who will control the
communications from here out.

[0052] 408: The server will send a variety of packets of data
to the communication module. Here, the module validates
each packet to make sure that it was not altered during trans-
mission.

[0053] 410: If the packet command that was sent was a
request to close the connection, the module will initiate shut-
down procedures in process 414. Otherwise it processes the
packet in process 412.

[0054] 412: The packet is processed here—packet com-
mands are all requests for data (such as “send all settings,”
“send all data”) and commands to set variables (“apply these
settings,” “set the clock,”) so the module returns the data that
was requested of it to the server. See FIG. 5 for more details
on how the server software communicates.

[0055] 414: The server has said to close the connection, so
the module logs off the server, shuts down its wireless internet
connection and powers off the modem. When this is com-
plete, it returns back to checking to see if it is time for a new
update.

[0056] FIG.5:
[0057] 500: Server Software is loaded.
[0058] 502: A TCP/IP Socket/Port on the server is opened

and set to listen for incoming connections.

[0059] 504: When a new connection comes in, jump out of
a endless loop of listening.

[0060] 506: The server parses the connection string, and
tries to find a match in the database of known, good devices.
If a match is found, the program continues in process 510,
otherwise, go to process 508.

[0061] 508: The connection was declared as invalid and the
connection is dropped. Start the process over.

[0062] 510: The connection was declared as a valid device.
Pass the socket and related device information off to a new
thread that will handle all of the communications from here
out.

[0063] 520: New thread was created for a validated device.
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[0064] 522: Ifthe SQL server has a flag set that the user has
updated the settings, add a packet into the packet queue that
will send the settings down.

[0065] 524: Database settings are pulled and converted to a
packet to be sent at a later time and added to the packet queue.
[0066] 526: If the SQL server has a flag set that the user
wants to ignore the data upload schedule and instead get data
immediately, add a packet into the packet queue that will tell
the module to get all of the data when this process is done.

[0067] 528: Packet is generated and added to the packet
queue.

[0068] 530: The rest of the default packets are added to the
packet queue.

[0069] 532: The Packet queue is now built, so the server

starts sending the commands to the module.

[0070] 534: Every packet sent will get a response. Those
responses could be simple “Task completed” notices or they
could contain data that was requested. They are processed
accordingly.

[0071] 536: If there still packets left to send, the software
jump back to process 532. If there are no more packets left to
be sent, the software is done with the bulk of the communi-
cation work and is free to continue.

[0072] 538: Since all communication is done, the server
sends a close connection request packet to the communica-
tions module, and subsequently closes its socket connection.
[0073] 540: If the module uploaded speed data, the server
needs to take all that data in its memory and put it into SQL.
If not, skip to process 546.

[0074] 542: Data is moved from the server’s in-memory
collection of speeds and timestamps to rows in a SQL data
table for storage.

[0075] 544: The processing of raw data into useable infor-
mation is very processor intensive due to the large quantity of
data. Because of this, the server does all summarizing of the
data as soon as the data arrives at the server and stores the
result in a summarized table. Users then have near-instant
access to the information they need.

[0076] 546: Processing is complete, terminate the thread.
[0077] FIGS. 6A-6D:

600: UserTypes—Various types of users (Administrator,
Demo Users, Standard User)

[0078] user_type_id: Primary key, index

[0079] description: A description of the type of user

601: UserEmails—Acts as an email address pool

[0080] email_id: Primary key, index

[0081] wuser_id: The user that this email address belongs
to—Tlinked to users

[0082] email_address: An email address string.

[0083] is_mobile: A field indicating whether the email
address in this row is a mobile device

602: UserEventsL.og—I.ogs actions by the users on the web-
site

[0084] user_events_log_id—Index of the event
[0085] wuser_id—the user who created the event
[0086] user_event_id—the index of the event that is begin

recorded (see UserEvents table)

[0087] timestamp—the date and time (no seconds)

603: Users—List of all the users in the system and some
associated information regarding their account

[0088] user_id—A unique ID for the user.
[0089] UserName—Ilogin name string
[0090] Password—the account’s password string
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[0091] user_type—The index of the associated type of the
user, see Userlypes

[0092] display_name—A string containing a friendlier
name to display within the website

[0093] IsDisabled—A bit flag that determines if the
account is active or not

[0094] IsMetric—A bit flag that determines if the account
is a metric or English account

[0095] last_login—A timestamp field noting the last login
date and time at the website

[0096] ICS_CustomerID—An internal account ID that can
associate

604: email linx—A link table associating a product/device
with multiple types of alerts and multiple email addresses
[0097] product_id—The associated product that an alert is
for. (See UserProducts)

[0098] alert_type—The type of alert

[0099] email_id—The email address ID associated with the
alert (See UserEmails)

605: SIMS—An internal book-keeping list of all cellular
SIMs and phone numbers in the system

[0100] SIMid—A unique identifying index.
[0101] ICCID—The SIM’s serial number
[0102] phone_number—The phone number associated

with the account

[0103] aqusition_date—The date that the ICCID was acti-
vated by the cellular carrier.

606: UserEvents—Lists all possible users actions with

descriptions

[0104] wuser_event_id—Unique index

[0105] wuser_event_description—A string describing the
event

607: CustomfieldNames—A table associating user-defined
strings with Custom1/2/3/4 to make the system appear more
user friendly.

608: UserProducts—A table of all products/devices and asso-
ciated settings.

[0106] product_id—A unique index

[0107] product_type—the index of the type of product.
(See ProductTypes)

[0108] wuser_id—The index of the associated user/account
that this device belongs to

[0109] product_name—A user customizable string that is
used to identify individual devices on the website.

[0110] serial_number—The serial number associated with
the device
[0111] firmware_version—The version of the firmware in

the communications module

[0112] SIM_id—TheID of'the associated SIM in this prod-
uct
[0113] tamper_enabled—A bit flag noting whether they

have purchased the tamper alarm feature
609: ServerEventsl.og—I.ogs actions by the server software
on the website

[0114] server_events_log id—Index of the event
[0115] product_id—The user who created the event
[0116] server_event_id—The index of the event that is

begin recorded (see ServerEvents table)

[0117] event_detail—A string that is used to log event spe-
cific details
[0118] timestamp—the date and time (no seconds)

610: ServerEvents—Lists all possible server actions with
descriptions
[0119] server_event_id—Unique index
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[0120] server_event_description—A string describing the
event
611: Enforcement—A table allowing a list of times and loca-

tions where police enforcement was in progress.

[0121] Enforcement_id—A unique identifier.

[0122] wuser_id—The associated user/account.

[0123] Start_time—The time indicating when the enforce-
ment started

[0124] End_time—The time indicating when the enforce-
ment ended

[0125] Road_id—The road at which the enforcement took
place.

[0126] Location_id—The location on the road on which the

enforcement took place
612: SignalHistory—An hourly log of the signal quality
uploaded by the devices.

[0127] signal_id—A unique ID

[0128] product_id—The id of the product who’s reading
this is

[0129] date_time—The timestamp of the reading

[0130] signal_level—The reading itself

614: ProductTypes—A table of all the possible product types
(15" radar sign, 18" radar sign, etc)

[0131] product_type_id—A unique ID

[0132] product_name—A string representing the title of
the product.

[0133] firmware_version—The latest firmware version for
this product.

615: BatteryHistory—An hourly log of the battery level
uploaded by the devices.

[0134] battery_id—A unique ID.

[0135] product_id—The id of the product who’s reading
this is.

[0136] date_time—The timestamp of the reading.

[0137] battery_level—The reading itself.

616: ByteTransactions—A log of the number of bytes trans-
ferred via cellular for billing purposes

[0138] byte_id—A unique ID.

[0139] time_stamp—The time the recording of bytes took
place.

[0140] byte_count—The number of bytes for the session
being recorded

[0141] product_id—The product that the bytes were trans-

ferred to and from.
617: SavedReports—A list of all reports and the settings that
the users have set to generate them

[0142] report_type—The type of report that the entry is for
[0143] report_name—The user’s title for the report.
[0144] memorized_schedule—The schedule type for the
report.

618: DataSummary—A table of processed data ready for
display by the user.

[0145] data_summary_id—A unique ID

[0146] upload_id—The upload that this raw data is associ-
ated with.

[0147] start_time—The start time for this bin

[0148] end_time—The end time for this bin (start time+14

minutes, 59 seconds, 997 milliseconds)

[0149] min_speed—The minimum speed detected during
this bin.

[0150] mean_speed—The average speed calculated for this
bin.

[0151] median_speed—The 50% median speed calculated
for this bin.
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[0152] max_speed—The maximum speed detected for this
bin.

[0153] pcnt 85 _speed—The 85% speed calculated for
this bin.

[0154] total_points—The total number of raw speed points

used when calculating this bin (for weighting purposes.)
[0155] avg_tr_spd_entering_above_SI—The average
speed of atrain of cars when entering the view of the radar gun
when the entering speed is over the speed limit.

[0156] avg_tr_spd_leaving_above_SIL—The average
speed of a train of cars when leaving the view of the radar gun
when the entering speed is over the speed limit.

[0157] train_cnt_above_SIL—A count of the number of
trains used to make this calculation.

[0158] avg_tr_spd_entering_below_SI[—The average
speed of atrain of cars when entering the view of the radar gun
when the entering speed is under the speed limit.

[0159] avg_tr_spd_leaving_below_SL—The average
speed of a train of cars when leaving the view of the radar gun
when the entering speed is below the speed limit.

[0160] train_cnt_below_SL—A count of the number of
trains used to make this calculation.
[0161] vehicle_cnt_total—The
detected in the time bin.

[0162] vehicle_cnt_##_##—The number of vehicles
detected in the time bin for this specified 5 MPH speed bin.
619: ExtremeViolators—A table listing up to three of the top
violators in a 15 minute time window

[0163] violators_id—A unique ID

[0164] data_summary_id—The associated data ID row that
the entry is linked to

number of vehicles

[0165] time_stamp—The time of the speed event

[0166] speed—The recorded speed of the event

620: RawData—The raw speed data pulled from the radar
gun

[0167] data_id—A unique ID.

[0168] time_stamp—The time(with milliseconds) of the
speed reading.

[0169] speed—The speed detected by the radar gun
[0170] upload_id—The upload that this data is associated
with.

621: Uploads

[0171] product_id—The associated product that this
dataset was uploaded by.

[0172] map_position_top—TheY coordinate noting where
on the current map the device was.

[0173] map_position_left—The X coordinate noting
where on the current map the device was.

[0174] gps_degrees—The degrees reading from the GPS
device for this upload.

[0175] gps_minutes—The minutes reading from the GPS
device for this upload.

[0176] gps_seconds—The seconds reading from the GPS
device for this upload.

[0177] road_id—The road associated with this upload.
[0178] location_id—The location associated with this
upload.

[0179] direction_id—The direction associated with this
upload.

[0180] customl_id—The customl field associated with
this upload.

[0181] custom2_id—The custom?2 field associated with

this upload.
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[0182] custom3_id—The custom3 field associated with
this upload.
[0183] custom4_id—The custom4 field associated with
this upload.
[0184] SchoolZone—A bit flag noting whether the device

is in a school zone

[0185] WorkZone—A bit flag noting whether the device is
in a work zone

[0186] display_type—The device’s display type with this
data.

[0187] sign_mode—The device’s sign mode with this data.
[0188] radar_sensitivity—The device’s radar sensitivity
with this data.

[0189] display_trigger—The device’s display trigger with

this data. (See Triggers table)

[0190] display_trigger_speed—The device’s display trig-
ger speed with this data.

[0191] strobe_trigger—The device’s strobe trigger with
this data. (See Triggers table)

[0192] strobe_trigger_speed—The device’s strobe trigger
speed with this data.

[0193] relay_trigger—The device’s relay trigger with this
data. (See Triggers table)

[0194] relay_trigger_speed—The device’s relay trigger
speed with this data.

[0195] speed_limit—The device’s speed limit with this
data.
[0196] reduced_speed_limit—The device’s reduced speed

limit with this data.
[0197] max_speed_displayed—The device’s maximum
speed displayed with this data.

[0198] timeAon—The device’s Time window A on time
with this data.
[0199] TimeAoff—The device’s Time window A off time
with this data.
[0200] TimeBon—The device’s Time window B on time
with this data.
[0201] TimeBoff—The device’s Time window B off time
with this data.
[0202] pickup_distance—The device’s manually entered

pickup distance estimate with this data.

[0203] upload_time—The time this upload took place.
[0204] IsSummarized—A bit flag that notes whether the
raw data for this upload has been

[0205] summarized.

[0206] HasRawData—A bit flag that notes whether the raw
data for this upload still exists in the

[0207] database.

[0208] min_speed_summary—The speed at which all data
below the value was ignored when

[0209] calculating the summary.

[0210] max_speed_summary—The speed at which all data
above the value was ignored when

[0211] calculating the summary.

622: Roads—A table containing all roads used by all
accounts.

[0212] road_id—A unique ID.

[0213] road_name—A string containing the road’s name
[0214] wuser_id—The associated account for the road
described.

[0215] IsActive—This marks whether the user has disabled

the road (for display purposes.)
623: Locations—A table containing all locations use by all
accounts.
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[0216] location_id—A unique ID.

[0217] road_id—The ID of the road that this location is on.
[0218] location_name—A string containing the road’s
name

[0219] IsActive—This marks whether the user has disabled

the road (for display purposes.)

624: Directions—A table listing the 4 possible directions a
road could have

[0220] direction_id—A unique ID.

[0221] direction_initials—The initials of the directions
(NB—North Bound)

[0222] direction_name—A string containing a show
description of the direction (North Bound)

625: Custom1—A table containing all custom1 fields used by
all accounts.

[0223] custom]1_id—A unique ID.

[0224] custom]_name—A string containing the custom 1
field’s name

[0225] wuser_id—The associated account for the custom 1
field described.

[0226] IsActive—This marks whether the user has disabled

the custom 1 field(for display purposes.)
626: Custom2—A table containing all custom1 fields used by
all accounts.

[0227] custom2_id—A unique ID.

[0228] custom2_name—A string containing the custom 2
field’s name

[0229] wuser_id—The associated account for the custom 2
field described.

[0230] IsActive—This marks whether the user has disabled

the custom 2 field(for display purposes.)
627: Custom3—A table containing all custom1 fields used by
all accounts.

[0231] custom3_id—A unique ID.

[0232] custom3_name—A string containing the custom 3
field’s name

[0233] user_id—The associated account for the custom 3
field described.

[0234] IsActive—This marks whether the user has disabled

the custom 3 field(for display purposes.)
628: Custom4—A table containing all custom1 fields used by
all accounts.

[0235] custom4_id—A unique ID.

[0236] custom4_name—A string containing the custom 4
field’s name

[0237] wuser_id—The associated account for the custom 4
field described.

[0238] IsActive—This marks whether the user has disabled

the custom 4 field (for display purposes.)

629: Triggers—A table containing the possible speed triggers
for the sign

[0239] trigger _id—A unique ID.

[0240] trigger desc—A description of the trigger (All
Vehicles, Speed Limit, None, etc.)

630: Settings—A table containing all of the settings for all
devices.

[0241] product_id—The associated product that this
dataset was uploaded by.

[0242] map_position_top—TheY coordinate noting where
on the current map the device was.

[0243] map_position_left—The X coordinate noting
where on the current map the device was.

[0244] gps_degrees—The degrees reading from the GPS
device for this upload.
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[0245] gps_minutes—The minutes reading from the GPS
device for this upload.
[0246] gps_seconds—The seconds reading from the GPS
device for this upload.

[0247] current_road—The road associated with this
upload.

[0248] current_location—The location associated with this
upload.

[0249] current_direction—The direction associated with
this upload.

[0250] current_customl—The custom]1 field associated
with this upload.

[0251] current_custom2—The custom2 field associated
with this upload.

[0252] current_custom3—The custom3 field associated
with this upload.

[0253] current_custom4—The custom4 field associated
with this upload.

[0254] SchoolZone—A bit flag noting whether the device

is in a school zone

[0255] WorkZone—A bit flag noting whether the device is
in a work zone
[0256] LastLogin—A timestamp of when the sign last

logged into the server.

[0257] display_type—The device’s display type with this
data.

[0258] sign_mode—The device’s sign mode with this data.
[0259] radar_sensitivity—The device’s radar sensitivity
with this data.

[0260] display_trigger—The device’s display trigger with

this data. (See Triggers table)

[0261] display trigger speed—The device’s display trigger
speed with this data.

[0262] strobe_trigger—The device’s strobe trigger with
this data. (See Triggers table)

[0263] strobe trigger speed—The device’s strobe trigger
speed with this data.

[0264] relay_trigger—The device’s relay trigger with this
data. (See Triggers table)

[0265] relay trigger speed—The device’s relay trigger
speed with this data.

[0266] speed_limit—The device’s speed limit with this
data.
[0267] reduced_speed_limit—The device’s reduced speed

limit with this data.
[0268] max_speed_displayed—The device’s maximum
speed displayed with this data.

[0269] TimeAon—The device’s Time window A on time
with this data.
[0270] TimeAoff—The device’s Time window A off time
with this data.
[0271] TimeBon—The device’s Time window B on time
with this data.
[0272] TimeBoff—The device’s Time window B off time
with this data.
[0273] pickup_distance—The device’s manually entered

pickup distance estimate with this data.

[0274] IsMetric—A bit flag noting whether this device is a
metric unit.
[0275] low_battery_notify—A number representing the

percentage at which the device will auto-notify the user when
the battery hits that voltage.

[0276] tamper_notify—A sensitivity at which the device
will notify the user when it detects vibrations on the sign.
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[0277] bad_radar_notify—A back end alert enable bit that
allows ATS to be notified if the radar gun appears to have gone
bad.

[0278] slow_traffic_notify—A speed at which the device
must detect to send a slow traffic alert.

[0279] speed_over_notify—A speed at which the device
must detect to send a speeder alert.

[0280] new_data_notify—A bit flag noting whether the
user wants to be notified of new data being uploaded into the
system.

[0281] uncalibrated_voltage notify—A back end alert
enable bit thatallows ATS to be notified if the sign has not had
its battery voltage correctly calibrated.

[0282] gmt_offset—A value that allows the server to know
what time zone the device is in to send the correct time to.
[0283] settings_update_freq—A frequency (in hours) at
which the sign will get online to checks settings.

[0284] settings_update_time—A time for doing the first
settings update.
[0285] data_upload_freq—A frequency (in days) at which

the sign will get online and upload data.

[0286] data_upload_time—A time within the day to do the
dataupload data upload_percent—A data percent full value at
which the sign will ignore its schedule and upload data.

[0287] ss_firmware_version—The firmware version on the
device.
[0288] force_server_alerts—A bit flag noting to the system

that the user has change alerts.

[0289] force_server_schedule—A bit flag noting to the sys-
tem that the user has changed the scheduling.

[0290] force_server_sign_settings—A bit flag noting to the
system that the user has changed the sign settings.

[0291] min_speed_summary—The speed to use at which
all data below the value will be ignored when calculating the
summary.

[0292] max_speed_summary—The speed to use at which

all data above the value will be ignored when calculating the
summary.

Software Screen Shots and Discussion of the Functions:

[0293] FIG. 7: The WebEmpowered introduction screen
allows for a password-protected sign in. The system com-
pares the user name and the password in the users table and
allows entry if name and password agree with data in the file.
[0294] FIG. 8: The welcome screen acknowledges an
allowed user’s entry into the system and provides the naviga-
tion options of home, settings, tools and reports.

[0295] FIG. 9A: In the Settings Menu, the user can choose
to review the current setup of speed display units including an
individual unit’s location and data labels, scheduled settings
such as data upload times, automated alert settings for sig-
nificant events; and review the general account settings.
[0296] FIG. 9B: In the Tools Menu the user accesses the
enforcement times entry tool to enter on-site enforcement
times and locations for overlay in enforcement charts (FIG.
16), and the data management tool which provides a means
for reviewing and editing data name fields for all the data in
the system (FIGS. 31-33).

[0297] FIG.10: The Reports Menu lets the user navigate to
screens for generating many reports which are all described
below. The screens all generally ask for a data range over
which to generate the report and then provide a custom report.
The data range includes the time and dates, as well as the data
label ranges. For most reports, the data is independent of the
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sensor unit, as they all provide raw data for use in generating
the reports which are generally comparative in nature. Some
reports are dependent on the unit, such as the battery history
report and the signal history report. The “Suggest a Report”
screen allows the user to contact ATS with suggestions for
future reports that can be generated from the data on the
system.

[0298] FIG. 11: The SPEEDsentry Sign Settings Screen
provides a summary of'the settings on all of the current speed
display sensors in a customer’s sensor network. It includes
information including location, unit name, time of last login
to the WebEmpowered system, display mode, sign/radar sen-
sor mode, posted speed limit, display trigger speed or condi-
tion, strobe trigger speed or condition, relay trigger speed or
condition, data logging status and radar unit settings. This
data is current as of the last time the unit logged into the
system. The screen will also keep track of both the current
sign settings and the pending settings that will take effect
upon the sign’s next contact with the server.

[0299] FIG. 12: The WebEmpowered Scheduling Screen
allows the user to schedule communication events with each
of the sensors that they are maintaining. The screen lists all
available units under control and their current location pro-
vided by the user. The user enables the data upload and
schedules the approximate time of the upload. The system
uploads the data as near as possible to this time, depending on
the schedule of all uploads required and the main system
loading. The user also schedules how often they want the sign
to call into the server for setting updates, which allow the sign
to receive new setting information. Frequent setting updates
might be used in a school zone where they want the sign to
operate differently depending on the current event schedule at
the school. The scheduled calls are an important feature of the
design, as the power required to keep the sign on-line all of the
time awaiting a call would make operation from a self-con-
tained battery impractical. The solution is for the sign to
power up the modem and call in to the server on these sched-
uled events.

[0300] FIG. 13: The SPEEDsentry Filters and Associations
Screen lets the user review the current data label settings for
each speed display sensor unit in the field at the time of the last
data upload. This summary can help the user maintain con-
sistency in their data labeling process. It also allows the user
to edit the location and put in a future or past location, so the
data will automatically be split between the old and the new
location upon the next data upload. The user can schedule this
move either before or after the actual move. It just has to be
entered before the next scheduled data upload to take effect.
After the scheduled data upload, a data file can be split
between two locations in the Traffic Data Management
screen.

[0301] FIG. 14: The WebEmpowered Data Filter Screen
allows the user to set up the fields to be used to label each
uploaded data set. They get to select whether they want to use
the four custom fields in addition to the standard data name
fields—Traffic Study, Roads and Locations, and the condi-
tional fields—direction, school zone, work zone, enforce-
ment presence, day(s) of the week, direction and speed dis-
play on or off. If they choose to use the custom fields, they get
to name the custom fields they select so these will get uniform
input names as they are used in the process of data uploading.
In this example, these are the season study and the event type
for the two selected custom fields. To keep the system and
interface as simple and as clear as possible, the system will
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keep these fields hidden if the customer does not want to use
them. This screen allows the user to review all of the labels in
each data field for consistency relating to the name of the field
and to the appropriateness of the desired studies and reports to
be generated. The names can be edited in this section to
simplify and keep the report generation process easy and
relevant.

[0302] FIG. 15: The WebEmpowered Enforcements entry
screen and history screens allow the traffic officer or user to
enter new enforcement activity times and locations and
review past enforcement and times locations. This data is
used in the enforcement vs. speed overlay chart. The user can
log police vehicle enforcement times (speed traps) that allow
for overlay of the actual enforcement times over the graph of
the speed data.

[0303] FIG. 16: This overlay is used to show the rise in
average speed after police on-site speed enforcement ends,
and is an important feature of the invention. Using this chart,
the user or traffic officer can see when the enforcement effec-
tiveness of having a manned police vehicle enforcing the
speed limit has decayed and the average speeds have gone
back up to non-enforced levels. Only then do they enforce to
utilize the enforcement resources effectively, rather than
enforcing using seat-of-the-pants instinct. To do this, a speed
sensor is placed in the proximity of an enforcement location
and records speed data both when the police car is on site and
when it isn’t. Then, the speeds when no police car is present
can be reviewed against the speeds with the police car’s
presence to see the effect of the police enforcement activity on
the speeds. Once the police car goes away, some locations
may take longer for the average speed to creep back up to
normal and others may have the average speed increase more
quickly. This chart provides a visual display of this situation
and provides a systematic method for determining enforce-
ment locations and timing in place of conventional “seat-of-
the-pants” enforcement planning. The system can be pro-
grammed to provide an alert when the average speed has risen
a set amount over, or is a multiple of a selected speed so the
user is automatically alerted to the need for on-site police
enforcement.

[0304] FIGS. 17-18: The Battery History Report request
screen allows the user to enter a sensor unit and date range
over which to generate a report providing the battery decay
and recharge history. The battery history report shows a graph
of'the battery decay and can provide the user with a predictive
trend of when they need to change the battery in a specific
location. This charting, used in combination with other avail-
able data can show effects of location, time, day of the week,
weather, sign settings and many other factors. This report can
be selected by unit or by location.

[0305] FIGS. 19-20: The Signal History Report request
screen allows the user to select a unit and date range for which
to review the cellular signal strength for a particular device at
a specific location over a particular date range. The signal
history shows a chart of the signal strength so the user can
identify whether they have sufficient cellular signal strength
in a particular location to reliably get the data back from the
unit. It may also provide information of a particular time of
day when the signal is the strongest and let the user schedule
downloads at this time of day. This report can be selected by
unit or by location.

[0306] FIG.21-22: The Data History Report request screen
allows the user to select a unit or location and date range for
which to generate a report to review the data availability
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history. This data history report shows that data exists for this
particular sensor over the selected date range and provides a
picture of the completeness of the data, and therefore the
quality of the resulting reports. It lets the user visualize time
gaps in the data for purposes of troubleshooting and for evalu-
ation of the quality of reports generated from this data.
[0307] FIG. 23: The Graphical Trends Report request
screen lets the user select the data criteria to generate the
Summarized Speed Report (FIG. 24). For the criteria related
to the report, they get to select all of the labels for each data
field that they are using, what they want displayed on the
report including average speed, 85” percentile speed and total
car volume.

[0308] FIG. 24: The Summarized Speed Report gives the
user a quickly interpreted graphical summary of the speed
situation for the selected data criteria. For the selected date
range and data label filter criteria selected in the graphical
trends report request screen, this chart provides the average
speeds, maximum and minimum speeds, 857 percentile
speeds, and vehicle counts over the date and time range
selected for a specific time reporting period breakdown. For
example, the data could be reviewed in 1 hour time windows,
30 minute time windows or 15 minute windows or any appro-
priate window. This data is independent of the sensor unit, as
the report is generated using the data labels only and the data
is therefore independent of the sensor unit. It is also possible
to look at a data set with the day averaged together, so the user
can look for trends that are particular to a specific day of the
week, such as higher speeds on a Friday night.

[0309] FIG. 25: This report is the Speed Summary Chart.
This chart provides a vehicle count for each selected time
window per selected speed grouping over the selected date
range for the data with the data label criteria selected. All of
the criteria are selected by the user when generating the
report. The report also has the ability to color different blocks
different colors depending on the count range so there is a
visual picture of the periods and speeds with the highest
vehicle counts.

[0310] FIG. 26: This report is the Vehicle Count Summary
Report. This chart provides a daily vehicle count for each
selected time window over the selected date range for the data
with the data label criteria selected. All of the criteria are
selected by the user when generating the report. The report
also has the ability to color different blocks different colors
depending on the count range so there is a visual picture of the
periods and days with the highest vehicle counts.

[0311] FIG. 27: One of the key reports of the WebEmpow-
ered system is the Enforcement Priority Report. This report
saves the user significant time in determining the enforcement
priorities within his area of coverage. All of the sensors are
providing data for the system, and this data is labeled upon
upload with the user’s data label criteria. The user selects the
data label criteria including sensor location, school zone,
road, side of street, etc, selects a data and time range, and the
Enforcement Priorities report is generated. For the selected
data range, this report automatically reports to the user the
periods of highest speed violations and the highest individual
speed events. The officer can use the time windows for
enforcement priorities, and can also look at the high speed
events to determine any trends from this data, potentially
identifying a specific driver who passes at a high rate of speed
near the same time daily. The report also generates a summary
for all of the data sets used in the generation of the report. The
same periods of high speed events can be highlighted to make
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events in the same time period on different days stand out as
a potential regular violator. This helps the user identify this
violator and respond with on-site enforcement during this
time window. An example of how national averages are dis-
played alongside customer data is shown in the “Summary”
portion of the FIG. 27.

[0312] FIG. 29: The data export wizard allows the user to
export the data from the database into their own system. This
allows the user to take the raw data and perform their own
calculations independent of the WebEmpowered system. This
also allows the user to store their raw data outside of the
WebEmpowered system if they prefer to do this.

[0313] FIG. 30: The Alert Notification Screen allows the
user to set parameters for individual event alerts and then
determine who gets these email alerts. Alerts include tamper
alert sensitivity based on the sensitivity of the motion sensor
in the speed display, an alert when the battery gets down to a
selected percentage of remaining power, an alert that new data
has been uploaded, an alert that traffic is moving under a
selected speed indicating an accident or similar event, an alert
for an individual high speed data recording above a selected
speed that requires immediate attention or an alert that the
effectiveness of on-site traffic enforcement has worn off as the
speeds in the location have increased back to selected levels.
Maintenance alerts can also be selected to receive system
operation based alerts.

[0314] FIG. 34A-34B: The Road Report gives the user
summary information that can help determine the traffic flow
characteristics of a road or range of roads. For a selected data
range, the system provides a report with the periods of maxi-
mum and minimum volumes and speeds. This data can be
used to schedule road work during periods of minimum vol-
ume and minimum speed. The data timeframe for the window
is adjustable so the user can enter the duration of the selected
road maintenance and the system will report the best time-
frame of this duration to perform the maintenance.

[0315] FIG. 35A: All reports criteria can be saved to the
server so that they can be brought up very quickly at a later
time (see FIG. 35B), or scheduled for automatic email deliv-
ery on a schedule set by the user.

[0316] FIG. 35B: If the user had previously saved report
criteria, they can repopulate all of the filters with a single
button click which saves times and provides consistent
reporting across multiple users and report times.

[0317] FIG. 36: Users, while generating reports, can com-
pare their data with other areas of the country to see where
they stand in regards to effectiveness.

[0318] The present invention is most easily understood in
the context of a radar speed trailer. However, the inventive
features are applicable to any vehicle sensor device (a radar
speed trailer is one embodiment of a vehicle sensor device),
such as a stationery radar gun with no speed indicators. The
vehicle sensor device may be trailer-mounted, pole-mounted,
or free-standing. Accordingly, the phrase, “vehicle sensor
device” is used most generically to refer to the devices
described above.

[0319] The present invention may be implemented with any
combination of hardware and software. If implemented as a
computer-implemented apparatus, the present invention is
implemented using means for performing all of the steps and
functions described above.

[0320] The present invention can be included in an article
of manufacture (e.g., one or more computer program prod-
ucts) having, for instance, computer useable media. The

Oct. 17,2013

media has embodied therein, for instance, computer readable
program code means for providing and facilitating the mecha-
nisms of the present invention. The article of manufacture can
be included as part of a computer system or sold separately.
[0321] It will be appreciated by those skilled in the art that
changes could be made to the embodiments described above
without departing from the broad inventive concept thereof. It
is understood, therefore, that this invention is not limited to
the particular embodiments disclosed, but it is intended to
cover modifications within the spirit and scope of the present
invention.

What is claimed is:

1. An article of manufacture for creating traffic manage-
ment reports from data provided by one or more vehicle
sensor devices, each device being at a different fixed location
in aregion, the article of manufacture comprising a computer-
readable medium encoded with computer-executable instruc-
tions for performing a method comprising:

(a) capturing data of vehicles that pass each of the one or

more vehicle sensor devices;

(b) communicating the vehicle data to a central computer
database that is located remotely from the vehicles; and

(c) at the central computer database,

(1) via a user interface, selecting one or more criteria
from a plurality of criteria for filtering the vehicle
data, and

(ii) automatically creating one or more traffic manage-
ment reports from the filtered vehicle data using the
selected criteria, wherein each traffic management
report incorporates vehicle data from a plurality of
vehicles.

2. The article of manufacture of claim 1 wherein the com-
puter-executable instructions perform a method further com-
prising:

(d) associating each device with one or more data fields,
wherein at least some of the criteria includes one or more
of the data fields.

3. Thearticle of manufacture of claim 1 wherein the vehicle

data includes road congestion data.

4. The article of manufacture of claim 1 wherein there are
a plurality of simultaneously operating vehicle sensor
devices, and step (a) further comprises capturing data of
vehicles that pass each of the plurality of simultaneously
operating vehicle sensor devices.

5. The article of manufacture of claim 1 wherein the vehicle
data is for a plurality of previous, non-current times so as to
allow for analysis of past vehicle data.

6. An article of manufacture for creating traffic manage-
ment reports from data provided by one or more vehicle
sensor devices, each device being at a different fixed location
in aregion, the article of manufacture comprising a computer-
readable medium encoded with computer-executable instruc-
tions for performing a method comprising:

(a) capturing data of vehicles that pass each of the one or

more vehicle sensor devices;

(b) communicating the vehicle data to a central computer
database; and

(c) at the central computer database, periodically creating
one or more traffic management reports from the vehicle
data, wherein each traffic management report incorpo-
rates vehicle data from a plurality of vehicles, and
wherein the vehicle data is for a plurality of previous,
non-current times so as to allow for analysis of past
vehicle data.
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7. The article of manufacture of claim 6 wherein there are
a plurality of simultaneously operating vehicle sensor
devices, and step (a) further comprises capturing data of
vehicles that pass each of the plurality of simultaneously
operating vehicle sensor devices.

8. The article of manufacture of claim 6 wherein the vehicle
data is for a plurality of previous, non-current time windows
and the vehicle data includes at least average or median
vehicle speed for each of the time windows.

9. An article of manufacture for creating traffic manage-
ment reports from data provided by one or more vehicle
sensor devices, each device being at a different fixed location
in a region, the article of manufacture comprising a computer-
readable medium encoded with computer-executable instruc-
tions for performing a method comprising:

(a) capturing data of vehicles that pass each of the one or

more vehicle sensor devices;

(b) communicating the vehicle data to a central computer

database; and

(c) at the central computer database,

(1) automatically creating one or more traffic manage-
ment reports from the vehicle data, and

(ii) electronically notifying selected recipients of at least
one or more of the traffic management reports,
wherein each traffic management report incorporates
vehicle data from a plurality of vehicles, and wherein
the vehicle data is for a plurality of previous, non-
current times so as to allow for analysis of past vehicle
data.

10. The article of manufacture of claim 9 wherein there are
a plurality of simultaneously operating vehicle sensor
devices, and step (a) further comprises capturing data of
vehicles that pass each of the plurality of simultaneously
operating vehicle sensor devices.

11. The article of manufacture of claim 9 wherein the
vehicle data is for a plurality of previous, non-current time
windows and the vehicle data includes at least average or
median vehicle speed for each of the time windows.

12. An article of manufacture for creating traffic enforce-
ment reports from data provided by one or more vehicle
sensor devices, each device being at a different fixed location
in a region, the article of manufacture comprising a computer-
readable medium encoded with computer-executable instruc-
tions for performing a method comprising:

(a) capturing data of vehicles that pass each of the one or

more vehicle sensor devices;

(b) communicating the vehicle data to a central computer

database; and

(c) at the central computer database, creating a plurality of

different traffic enforcement reports from the vehicle
data, each of the traffic enforcement reports including a
plurality of different traffic locations and vehicle speed
at each of the locations, wherein each traffic manage-
ment report incorporates vehicle data from a plurality of
vehicles, and wherein the vehicle data is for a plurality of
previous, non-current times so as to allow for analysis of
past vehicle data.

13. The article of manufacture of claim 12 wherein there
are a plurality of simultaneously operating vehicle sensor
devices, and step (a) further comprises capturing data of
vehicles that pass each of the plurality of simultaneously
operating vehicle sensor devices.

14. The article of manufacture of claim 12 wherein the
vehicle data is for a plurality of previous, non-current time
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windows and the vehicle data includes at least average or
median vehicle speed for each of the time windows.

15. An article of manufacture for managing a network of
vehicle sensor devices that are provided at a plurality of
different fixed locations, each device capturing data of
vehicles that pass the device, including vehicle speed data, the
article of manufacture comprising a computer-readable
medium encoded with computer-executable instructions for
performing a method comprising:

(a) capturing data of vehicles that pass each of the plurality

of vehicle sensor devices;

(b) electronically communicating the vehicle data to a cen-
tral computer database;

(c) analyzing the vehicle speed data from each of the
vehicle sensor devices to detect any vehicle sensor
devices that are likely not operating properly with
respect to vehicle speed detection;

(d) the central computer database automatically generating
an alert message which includes the identification of the
vehicle sensor device that is likely not operating prop-
erly with respect to vehicle speed detection;

(e) storing in the central computer database electronic con-
tact information indicating alert message recipients for
at least some of the vehicle sensor devices; and

() automatically sending alert messages to the appropriate
message recipients upon detection of vehicle sensor
devices that are likely not operating properly with
respect to vehicle speed detection.

16. The article of manufacture of claim 15 wherein the
vehicle sensor devices include radar guns for detecting
vehicle speed, and step (c) further comprises determining if
the radar gun in a vehicle sensor device is likely operating
properly.

17. The article of manufacture of claim 15 wherein step (c)
is performed at the vehicle sensor device by detecting faulty
data, and the computer-executable instructions perform a
method further comprising:

(g) the vehicle sensor device sending an electronic message
to the central computer database indicating that the
vehicle sensor device is likely not operating properly
with respect to vehicle speed detection.

18. The article of manufacture of claim 15 wherein step (c)
is performed at the central computer database using vehicle
speed data electronically communicated thereto.

19. An article of manufacture for managing a network of
vehicle sensor devices, each device being in electronic com-
munication with a central computer database which (i) pro-
grams settings of the device, and (ii) receives data of vehicles
that pass the device, the article of manufacture comprising a
computer-readable medium encoded with computer-execut-
able instructions for performing a method comprising:

(a) storing in the central computer database:

(1) a plurality of fixed locations that the vehicle sensor
devices can be placed at, and
(ii) device settings for each fixed location; and

(b) upon placing a vehicle sensor device at a particular
fixed location previously stored in the central computer
database, the central computer database communicating
with the device to automatically program the device with
the settings previously stored for that particular fixed
location.

20. The article of manufacture of claim 19 wherein the

central computer database further stores (iii) one or more alert
settings for at least some of the locations, each alert setting
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defining an alert condition, and the computer-executable
instructions perform a method further comprising:
(c) generating an alert if an alert condition is detected by a
device that is placed at a location associated with an alert
setting.
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