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- This presentation will describe;

= Short history of the Traffic Data Editing
Procedures pooled fund study

Prototype software user interfaces for rule
nase testing

= Examples of data screening mechanisms that
support “smart” and “dynamic” data screening

processes
= Recommendations for future action




= Learn from each
other

= Seek improved
traffic data
screening methods

= Build software that
will be consistent,
yet flexible




. Project Timeline (Historic)

= 9/96 - Kick-off Meeting - Governance and Roles
= 11/96-2/97 - 5 State Visits for Survey of Tools
= 5/97 - State Visit Findings Report Published (A.2)

= 3/97 - 6/97 - 4 Knowledge Engineering Sessions with
State Experts re: WIM, Vehicle Class, Total Volume

= 9/97 - Executive Committee Meeting - “Try testing the
Knowledge Base in A.3 Report.”

= 11/97 - Publish Refined Knowledge Base and
Pseudo-code (A.3 Report)

= 3/98 - Executive Committee Meeting - “Wait to test
the Knowledge Base in conjunction with production in
two to four states using ALPHA version software.”




be?

= IS your equipment working?

= What Is your equipment designed to
do?

= What precision do your users expect?

= How good are your data screening
tools?

= How much time do you have?




- We wanted the software to detect:

Sensor malfunctions

Indications of rough pavement
conditions

Data transmission errors

Poor calibration of remotely collected
speed, axle spacing and axle weights

Unusual traffic conditions



We also wanted the software to:

= Process all rules automatically

= Capture and store expert knowledge of
methods and site characteristics

= Supplement the analyst’'s (and
protége’s) work, not to replace them

= Inform the analyst through feedback
from TDQ upon rule “firing”




Task A of TDQ identified two
general types of data:

= Per vehicle record

= Aggregate data (hourly, daily, weekly)
and (wheel path, lane, direction, site)




TDQ software implementation
- created two additional rule

application categories:

= Global Application - Acceptance
parameters applied the same across all
sites (le: Type 9 axle spacings)

= Station Profile - Parameters are set

based upon site / direction / lane

specific data (ie: Friday ADT directional

split)




TDQ comparison values are from
two sources,

= Analyst input based upon analysis of
previous data from site and/or vehicle
characteristics

= TDQ derived, data parameter values
based upon previously reviewed and
summarized data for the same site, day
of week, month, year, data qualification
flag values




TDQ uses additional datafields
INn an extended “W” record

Minute = Type of sensor array
= Second (wheel path,

= Vehicle speed consecutive, full

Vehicle length ane)
- J = Left or right/lead or
= Front overhang

trailing sensor
= Rear overhang weights for each

axle




- Examples of specific rule

Implementations and parameter

settings

Sample TDQ Analysis report
from 9/27/1999

(please see attached illustrations

"8 at end of slide show)




TDQ software devel opment
accomplishments

= Provides a logical framework for future
programming efforts

= Provides a meaningful role for the
analyst

= Allows scenario testing using temporary
settings for acceptance parameters

B . Permits “dynamic” updating of
m comparison values
.




Future work needed (if

- continuing present course):
= Fix logical inconsistencies

= Through testing with real data, identify
rule interactions

= ldentify redundancies in the rule base

= Expand implementation of rule base if
deficiencies are found

= |dentify additional rules

= Improve interface and permit batch
processing for production




To Contact Me:

Mark Flinner, MS450
MDS Office, MN/DOT
395 John Ireland Blvd.
St. Paul, MN 55155

(651)297-1466

mark.flinner@dot.state
.mn.us



These settings apply to all sites/lanes but may be changed in this dialog window.

Global ¥ehicle Parameters

Rule Mame

Ewtrerne Howrly Volume per Lane
Mumber of Axles Mindtd

Front Owverhang Out of Range
Rear Overhang Out of Range
Extreme Speed

Extreme Axle Spacing

tirimurn First Axle Space
tirimurm Subsequent Axle Space
tinimurn Spacing Between Axle Groups
35-2 Dirive T andem Spacing

Ayerage 35-2 Drve Tandem Spacing

Upon highlighting, each
rule has an explanation
displayed in the box

ki td & riks ]
1] 2e00  “ehicles 7
2 13
0.5 16
0.0 17
a 2
1] 24
2.0 25
2.5 26
8.0 27
3.25 a0
4.00 av

Each minimum and
maximum value can be
changed using the dlider

below... bar below...
\
The howrly valume in any lane will be reported as a0 Fehioles \ 2000
anomalousz If exceeds thiz global extreme masinmun: I I I | |
|" b 'I""IJ 2500

Set |




Thisdialog window listsall rules, implementation status, and A3 Report crossreference

Activate or De-activate Rules |

Rule Marme Active | Intenm A3 | 1D :I
Zero Volume for an Hour *, W2 B
E streme Hourly Yalume per Lane *, w4 7 J
1:00 Ak to 2:00 Ak Volume we 1:00 PR o 2:00 PR Volume *, Wiz 8
Mo Clazzification D ata *, C1 19
Record Contains YWalid D ate *, Wwh1l 10
Record Contains Walid Lane Mumber *, Wwhd 11
Record Contains YWalid Clazs Mumber *, Wwha 12
Murmber af Axles Mindtd ax *, C24 13
Wheelbasze Exceed: VWalue for Clazs *, Wik 14
G\ Ewceeds Value for Class *, Wwig 15
Front Qverhang Out of Range *, Ww2g 1B
Rear Dverhang Out of Range *, Wee 17
Sum of Axle Spaces » or = Recorded Vehicle Length *, w3l 18
Record Contains Off-5cale Warning *, Ww2d 19
Wheelpath Imbalance Exceeds Threzhold *, Wwide 20
YWehicle Exceeding Speed Mindtdax *, C3m A ;I
Ay vehicle of thiz clazs having a recorded
wheelbaze greater than this masimunm will be
flagged: ¥ Active during £nalyzis




Truck classification “fleet” parametersapply acrossall sites but vary by classification.

Vehicle Clasz Parameters |

:ol—w o

BC D
select Vehicle Class: I 7 - Single Unit Trucks with 4 or mare axles j

Hule M ame | Al | ki | N | I ritz | 0] |

ze Exceeds Value far Class 0 B0 Feet 14
Gl'-.-'.'-.-'-.-" Exceeds Yalue for Clags 0 80000 Pounds 15
Axle Spacings vz, Minddax Default Walues for Clazz AR B 35 Feet 28
bAxle Spacings v Minddax Default Walues for Clazs BC 2 20 Feet 28
bSxle Spacings vz Mindax Default Values for Class CD 2 20 Feet 28
bAxle Spacings v Minddax Default Walues for Claze DE 2 20 Feet 28
Aule Weightzs ve. MindMaw Default Yalues for Claze A 000 25000 Pounds 29
Al Weightz we, Mindtdaw Default Values for Clazs B 2000 25000 Pounds 29
Aule Weightz we. Mindtaw Default Values for Clazs C 2000 2R000  Pounds 29
Sxle Weightz ve, Mindtax Default Values for Clazs I 2000 25000 Pounds 29
Aule Weightz we, Mindtaw Default Y alues for Clazs E 2000 25000 Pounds 29

A wehicle of thiz clagz having a recorded Feet o]
wheelbaze greater than this raximurnn will be L1 | Ll |
flagged: J 50

Set




These parameters ar e specific to site and are evaluated using various units.

Station Profile

0mMme 1S 71 M of Bemidi /

Rule Marme kit E Unitz / D :I
Hourly Combined Y olume vz, Becent Hiztory -1l 70 Wehicles 92
Daily Combined Yolume e Recent Histary 00 00 Wehicles 93
D aily Directional Wolume ws. Hiztory =300 00 Wehicles 94
D aily Percent Distribution by Lane ws. History A 5 Percent 95
D aily Yolume Binned to One Class ws. Histon 100 100  Percent 95
Daily Ratio of Clazs 2 ta 3 ve. Histary 0.5 05 Factor 93
Daily Ratio of Class 3 to 8 by Lane vz, History 1.0 1.0 Factor 100
Craily A atio of Clazz 3 ta 8 by Direction e, Hiztory 1.0 1.0 Factor 101
Draily Sum of Clazs 8 and 3 we. Hiztary -an 0 Wehicles 102
Doaily Clazs 8 Directional Split vz, Histary 25 25 Percent 103
Daily Clasz 3 Directional Split vz, Histary 5 5 Percent 104
Doaily Sum of Clazs 8 and 3 Directional Split vz Histom 5 5  Percent 105
Doaily Directional Split of Sum of Class 4 thru 1.3 ws. History A 5 Percent 107
tManthly Directional Split of Sum of Clazs 4 thru 13 v, Histony -3 3 Percent 109 »
J | _'*I_I

The dailp ratio of clags 3 vehicles to class 8 —_— Factar plus

vehizles in a lane will be reported as anomalous if | Lo 1o [ N |

the nurmber of clags 3z per one clazs & differs from -1.0 I | J 10

the historical minimurm or masimum ratio by more
than theze tolerances:

Set | Refresh | Expart |




Individual vehiclerecord ruleresults may be evaluated on a cumulative basis.

Vehicle Error Limits E4 |

Fule Mame kin b [ it ] :I
Fercent of Yehicles With GYw Out of B ange for Class 1] 1 Percent B0
Percent of Wehicles With lnvalid Class 1] g Percent B
Percent of Records\#ith [nvalid Dates a 0 Percent B4
Percent of Records \ith Irevalid Lane 0 0 Percent B5
Percent of Clasz 3z With Front Axle Weight Flags a 1  Percent s
Percent of Clazs 11z With Front Axle \wWeight Flags 1] 1 Percent 3
Percent of Records \With Vendar “Warning Codes 1] 15 Percent i
Fercent of Yehicles Where GWW 1z Mot = Sum of Axle Weights 1] 0 Percent R
Percent of Yehicles \With Owverhang Flags 1] 1 Percent B
Percent of Yehicles ‘Where Length < Wheelbaze 0.0 0.5 Percent I
Percent of Hecords With OF-5cale \Wamings o 10 Percent a0
Percent of Yehicles \With \wWheelpath Imbalance a 3 Percent A
Percent of Yehicles that Exceed Extreme Max Speed 1] 3 Percent A3
Percent of Yehicles Slower Than Speed Min 1] b Percent a4
Fercent of VYehicles Fazter Than Speed May 1] A Percent a5
Percent of Heavy Clazz B Wehicles With Cloze Follower 1] 1  Percent o] =Rk
The daily percent of vehicle records containing a i Peroent 20

vendor's off-zcale warning will be reported as R —— L U |
anomalous if it exceeds thiz masirmunm: |J 10

Set |




An important GVW “central tendency” rulerequires 200 or more Type 9'sin one or
mor e weeks. Aswith most site specific rules, previously accepted, historical data
providesthe system with a basisto compute a comparison value.

Ltation Profile Ed |

|EIEI1 e |L|5 71 M of Bemid)i

Fule Mame ki b Uitz ] ﬂ
Draily B atio af Clazs 9 to 8 by Lane v, Hiztony 1.0 1.0 Factor 100
Craily A atio of Clags 9 to 8 by Direction ws. Histom 1.0 1.0 Factor 101
Craily Surmn of Clazs 8 and 9 wz. History -30 A0 Wehicles 102
Draily Clazs 8 Directional Split vz, Hiztory -25 25 Percent 103
Draily Clazs 3 Directional Split ws. Higtory -H 5 Percent 104
Draily Sum of Clazs 8 and 3 Directional Splt w=. Hiztony ] 5 Percent 105
Craily Directional Split of Sum of Clazs 4 thra 13 vs Higtory -H 5 Percent 107
tanthly Directional Split of Surn of Clags 4 thro 13 w2, Higtory -3 3 Percent 109
Unloaded Clazs 9 Gy Distribution Peak, Shift -4.0 4.0 Percent 111
Loaded Clazs 3 VW Distribution Peak Shift -4.0 4.0 Percent 112
Loaded ws. Unloaded Clazs 9 G\ Distribution Pealk.z 1.0 1.0 Percent 113
Incidental Clazs 3 GV Distribution Peak Shift 4.0 40 Percent 114
Unloaded Clazs 17 GWw Diztribution Pealk Shift -4.10 4.0 Percent 115
Loaded Clazs 11 GYWw Digtnbution Peak. Shift 4.0 4.0 Percent 116 -
4| | ]

A zhift in the unloaded GY'\W's for class 3 vehicles S Paroent plus

will be reported if the central tendancy of the input | L1 N |

data iz nat within these percents of the historical -4.0 I | J 4.0

central kendancy

Set | Refresh | E wport |




Historical values arefiltered prior to being used to calculate comparison values or for
graphical display against incoming data.

Search Filters

DALY HISTORY FILTER SPECIAL HISTORIES

Search Criteria:

[ Same Day of Week Az Day Being fnalyzed

Fecent Data Rules Use:

i+ 4 Previous Weeks
(B Previous Weeks

[v Same Month of Year &z Day Being Analyzed

[ Same Calendar Designation Az Day Being faclzad .
Mor e than one box may L
Hualifications to Include: be checked and one may
use different filter :
i i A Monthly Rules Uze:
W . :
v Daypswith Typical Traffic Patters settingsin subsequent
[ Days Considered Atypical Due ToWeathe] analysisruns. + Previous 4 Weeks

~ Same 4 Weeks [+or-1)

Drapz Considered Atypical Due To Construction Ir Pravious ‘vear

Dayps With An Accident-Felated Anomaly

Drapz When Equiment M alfunction |z Suzpected

D'apz Congidered Anomalous For Other Reasonz
Rezet

-
-
-
[ DayswWhen Equipment Mizcalibration [ Suspected
-
v

D ayz For Which & Determination OF Typicality |3 Pending

< Back Mest » Cancel




Analysisreport displaysall parameter settings and reportson rule outcomeswhere
unexpected values were encountered. All GVW distribution analysisisreported.

sta23wd14 - Notepad Mi=] &

File Edit Search Help

Abnormal average steering axle weight for HMid-GUW class 11s =]
Excessive percent of vehicles with axle weight problems

The hourly combined volume waries significantly from recent history

The combined volume varies significantly from recent history

The directional volume varies significantly from history

The volume binned to class B varies significantly from history

The ratio of class 9 to 8 by lane wvaries significantly from history

The ratio of class 9 to 8 by direction varies significantly from history

The sum of class 8 and 9 varies significantly from history

The class 8 directional split varies significantly from history

The class 9 directional split varies significantly from history

The directional split of the sum of class 8 and 95 varies significantly from history

The directional split of the sum of classes 4 through 12 varies significantly from history

Analysis of Gross Uehicle Weight Distrihutinng..Dir 3 Lanel isu
. )

missing” a L oaded Class 9 peak...

Dir: Lane: 1 Insufficient sample —- less than 288 class 11 vehicles in this lane.
Dir: Lane: 1 The loaded class 9 peak is anomalous -- Current = 300080.880 Expected Range = 7280880 to 800089

Dir: Lane: 1 Unloaded Class 2 Peak —— Current = 38888.880 Historical = 300888.088 Shift = @8.68
Dir: Lane: 1 Loaded Class 9 Peak Current: 38800.88 Historical: 200808.008 Shift: 9.88

Dir: Lane: 2 Insufficient sample less than 288 class 9 vehicles in this lane.
Dir: Lane: 2 Insufficient sample less than 288 class 11 vehicles in this lane.
Dir: Lane: 1 Insufficient sample less than 288 class 11 vehicles in this lane.

Divr: Lane: 1 Unloaded Class 9 Peak —-- Current = 38860.88 Historical = 300088.00 Shift = B8.080
Divr: Lane: 1 Loaded Class 9 Peak —- Current: 76109_.68 Historical: 75871.17 Shift: 8.31

Unloadggegqq L oaded Class 9 peak shifted lessthan 4% therefore WIM calibration is OK.

Analysis com
89/27/99 11:31:55

GEMERAL PARAMETERS:
7=0.880,2500.80; 13=2.680,13.680; 16=0.50,20.00; 17=0.00,25.00; 22=0.00,100.0808; 24=-0.06,50.06; 25=2.00,10.88; 245-

ERROR LIMITS:
53=38.88; 68=1.0808; 61=5.808; 64=0.88; 65=0.80; 72=1_.6808; 73=1.88; 74=15.88; 75=0.808; 76=1.88; 77=0.508; 80=10.80;

CLASS DEFAULTS:
1473=-0.80,30.080; 14" 4=0.80,85_00; 14"5=0_60,51_00; 14~6=0_.00,48_008; 14~7=0.080,50_.00; 14°8=0_00,80_80; 1479=0._(
~“BC=2.088,60.808; 28~12"CD=2_.06,60.0808; 28" 12"DE=2_680,20_680; 28 12 EF=2.00,60.080; 28~13"AB=6.06,30_808; 28~ 13 BC=:
F=2000.00,25000.00; 29°10°G=2000.00,25000.00; 29°108"H-2000.00,25000.00; 29°11 A=-7000.60,150080.00; 29" 11 B=200(

-

| | =l




