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Reasons To Collect Data
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Understanding the needs & choice of the .Y

public & industry (nature of travel demand)



Reasons To Collect Data

Assessing the effectiveness of improvements .t
(before & after study)
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Type Of Traffic Studies

Volume Studies (the most basic traffic studies) .\
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Type Of Traffic Studies

direct measured) Density Studies (rarely .°
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Accident Studies (accident characteristics, .1

factor, specific location) causal
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Type Of Traffic Studies

Pedestrian Studies (crosswalks at .4

signalized/un-signalized locations)
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Preparing to Count
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Type of Counts and Where
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Counting Technigues

Manual counting s sl 2=l
i o 4~y a5 JFOr one day or less —
adhariall AS 2 Turning volumes, —
Syl cviaiVehicle Classification, —
slill « Pedestrians, Parking —
Electronic manual recorders —
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Machine counting

— For longer counting periods: one day or

onger, s8I g asl:dlsh s il il

— Permanent stations (inductive loops,
Compressed tubes )
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— Portable stations (pneumatic, inductive,
magnetic, video, etc.)
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Methods of Conducting
Volume Counts

« Manual Method




MANUAL COUNTS METHOD

Tally Sheets
:ﬂ e 38 f’ [—F

Recording data onto
tally sheets is the
simplest means of
conducting manual
counts. The data can
be recorded with a tick
mark on a pre-prepared
field form. A watch or
stopwatch is necessary
to measure the desired
count intervals. Tally
sheets are used for
every 15 minutes of the
count.

Mechanical
Counting Board

Typical MCB are push
button devices with three
to five registers. A watch
or a stopwatch is also
necessary with this
method to measure the
desired count interval.
The data is recorder every
15 minutes. When the
interval is reached the
observe reads the
counter, records the data.

Electronic
Counting Board

Electronic counting
boards are battery-
operated, hand-held
devices. They have an
internal clock that
automatically
separates the data by
time intervals. Special
function include
automatic data
reduction and
summary.



Hand-held Traffic Data Collectors

JAMAR TEGHNOLOGIES. IMG
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Machine counting

— For longer counting periods: one day or

onger, s8I g asl:dlsh s il il

— Permanent stations (inductive loops,
Compressed tubes )
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— Portable stations (pneumatic, inductive,
magnetic, video, etc.)
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 Road Detectors
— Pneumatic road tubes




Methods of Conducting
Spot Speed Studies

« Road Detectors
— Inductive (+les loop 4als




Methods of Conducting
Volume Counts

e Automatic Method




Methods of Conducting
Volume Counts

e Automatic Method




Road Tubes for Collection of Spot Speed

Recorder



Radar Recorder

No Tubes - N Loops - No Hassle

Increase
Safety

No Need To

Enter Road

If you want a traffic data recorder that’s easy
to install, ease to use and provides highly
accurate data, the Radar Recorder is for you.

The JAMAR Radar Recorder repréesents a leap forward jh the

use of radar for accurate traffic data collection. Simply mount

it to any convenient location and aim it toward the road — the

Radar Recorder will accurately recerd up to two lanes of traffic

data without your personnel ever having to go into the road.

e Easy Setup & Installation

* No Recurring Supply Costs
» Keeps Personnel Off Roads
*» Records Bi-directional Data : Custom

-Volume, Speed & Length Data Reports & Graphs
 Covert ‘Black Box’ Collection

JAMAR Technologles Iinc.

o1 800—776—-0940 - sales@jamartech com




Autocmmnatic Traffic
Data Recorder

A new, innovative traffic data

recorder that blends the accuracy

and proven reliability of the TRAX
series of traffic counters with
exciting new features to create

. SImply THE BEST traffic data

recorder available.




Radar Gun Spot Speed Study

North
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Tree used to conceal With Radar

observer



Methods of Conducting
Spot Speed Studies

* Doppler > -Principle Meters




Methods of Conducting
Spot Speed Studies

 Electronic-Principle Detectors
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Origin-Destination Studies

» External (on the road) Gkl e Lala

— Cordon studies sl day yall bl

— Roadside interviews Gkl cil ;s Je 5 a3 All 3L
— Postcard studies sl aall JIA e a3 Al Sl all
— License plate studies s_budl da sl g3a g s ms ) el
— Tag-on vehicle method
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Origin-Destination Studies

* Internal (off the road) Gkl 7 s Wil

— Dwelling unit interviews 4 jiall ciOUL)

— Vehicle owner mail questionnaires
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— Interview at traffic generators (workplace, etc)
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— Truck and taxi surveys <lialill 5 oSl 3 s Zaylia



VOLUME, DEMAND AND CAPACITY
dacal) «(allal)zrLal) 3

Volume, number of vehicles (persons) passing a
point during a specified time period which is
usually one hour. | ses& Gl (UalasY) 5l ) LS jall sae
(Aelu §sSEsale ) Baaas d4ia )3 58 JOA 3aaaq 4dadi ) gun
Demand, number of vehicles (persons) that desire
to travel past a point during a specified period also
usually one hour. ¢se s el ((=lasY) 5l ) LS yall axe
(delu SS3ale ) Badaa 4nia )3 88 JOA Baasa 4dad) ) guns



VOLUME, DEMAND AND CAPACITY
dacal) «(allal)zrLal) 3

Capacity, maximum rate at which vehicle can
traverse a point or short segment during a
specified time period. ¢ GlS jall (e cabae V) Jandll
Badae dyie )3y DA jual glad o) ddads glaty o) (S
Theoretically, actual volume can never be
observed at levels higher than the true
capacity of the section. ¢Se ¥ duladl) 3 ) 3l L i
ahiall A (pa ) Adle il glse dis Wy yaks



VOLUME, DEMAND AND CAPACITY

Capacity = 4.000 vph
Demand = 3.800 vph
Volume = 3.800 vph

Capacity = 6.000 vph

—)  Demand = 7.400 vph
Volume = 6.000 vph

Capacity = 4.000 vph
Demand = 3.600 vph
Volume = 3.600 vph



Volume Studies
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Volume Studies
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Traffic volume studies are usually conducted when
certain volume characteristics are needed, some

of which follow: 43 5_ell Sl &l (e g 5l (Je J seandl (S
- Gl Aalall (il Lodie Lualall

Average Annual Daily Traffic (AADT)

s sl ol g pall Jaza

Average Daily Traffic (ADT) (sl Ll Jana
Peak Hour Volume (PHV) 55,3l delu syl
Vehicle Classification (VC) <SS jall cayias




Spot Speed Studies

* Speed characteristics from a spot speed study
may be used to:

— Establish parameters for traffic operation and control,
such as speed zones, speed limit (85" percentile
speed is commonly used as the speed limit on a
road), and passing restriction.

— Evaluate the effectiveness of traffic control devices,
such as variable message signs at work zones.

— Monitor the effect of speed enforcement programs
such as the use of drone radar and the use of
differential speed limits for passenger cars and trucks.
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Type of Volume Counts
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Type of Volume Counts

« Screen Line Counts tusall baall ddas ¢ aall
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Screen Line Counts
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Cordon and Screenline Counts

Cordon Lines \




Type of Volume Counts
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Turning Movement Surveys
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Turning Movement Surveys
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Type of Volume Counts

« Pedestrian Volume Counts Ll &l ) & ¢lias
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TYPICAL COUNTING PERIODS
:QAJ}MJ\ :QAAJJ\ Jdall

e 24-hour - 1 or more 24-hour periods

e 16-hour > 6 am — 10 pm (90-95% of daily
traffic)

e 12-hour - 7 am — 7 pm (about 75% of daily
traffic)

* Peak-periods 2> 7am—-9amand4 pm-6pm
« Weekend - 6 pm Friday — 6 am Monday



Example: Volume Study

Period Time Actual Counts Expanded Counts
(PM) (vehs) (x 5/4 = 1,25)
Lane 1 Lane 2 Lane 1 Lane 2
1 5:00 24 30
2 5:05 36 45
3 5:10 28 35
4 5:15 39 49
5 5:20 30 38
6 5:25 47 59
7 5:30 36 45
8 5:35 50 63
9 5:40 34 43
10 5:45 48 60
11 5:50 40 50
12 5:55 46 58
Total 192 266 240 333

% in Lane 41.9% 58.1% 41.9% 58.1%




Example: Volume Study

Period Time Estimated Counts Estimated Flow Rates
(PM) (vehs) (vehs)

Lane 1 Lane 2 Lane 1 Lane 2
1 5:00 30 43 360 516
2 5:05 33 45 390 540
3 5:10 35 47 420 564
4 5:15 36 49 435 588
5 5:20 38 54 450 648
6 5:25 41 59 495 708
7 5:30 45 61 540 732
8 5:35 44 63 525 756
9 5:40 43 61 510 732
10 5:45 46 60 555 720
11 5:50 50 59 600 708
12 5:55 56 58 672 696
Total 496 659 5952 7908

% in Lane 42.9% 57.1% 42.9% 57.1%




Applications of Travel Time and Delay Data
AU g Al (e s ik

Al Vsl asl a paldl g dls 5l ey alasiinl (Say
Slise 4y 5 5 pall ol ) 33l 2l 35 2ie (e ) aa 3kl aad 3L paas o
A G ) 1 1 e 30 (L (55 () g5 i
Ao soall a8l gall aal e (sad Al Gl aay g J8 o1aY) (5 glsa a5 o




Methods for Conducting Travel Time and Delay
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* Methods requiring a test vehicle_LmiaY 4 e axiiud 3 )k
— Floating-car technique 4dtall 4, j=ll 4y
— Average-speed technique 4c ) Jare Cliua 408
— Moving-vehicle technique 4S_sidll S jal) 4

« Methods not requiring a test vehicle Jia¥l 4 e axiiug § )k
— License-plate observations 3 el 4a 5l va
— Interviews <Ll



Methods for Conducting Travel Time
and Delay Studies

* Methods requiring a test vehicle

— Floating-car technique
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Methods for Conducting Travel Time
and Delay Studies

* Methods requiring a test vehicle

— Average-speed technique

sl adaiall Jsh o @l ol Ll e Al oda alias e
L_i\.c).mj\ GL'"'“J J;}AJ L_i\JA TS ‘;m;mj | oJAJSJ L;;\ J}u 4.::‘).‘.»4.1
Als il



Applications of Travel Time and
Delay Data

* The data obtained from travel time and delays
studies may be used in any one of the following
traffic engineering tasks:

— Determination of the efficiency of a route with respect
to its ability to carry traffic.

— ldentification of locations with relatively high delays
and the causes for those delays.

— Performance of before-and-after studies to evaluate
the effectiveness of traffic operation improvements



Applications of Travel Time and
Delay Data

— Determination of relative efficiency of a route by
developing sufficiency ratings or congestion indices

— Determination of travel times on specific links for use
In trip assignment models

— Compilation of travel time data that may be used in
trend studies to evaluate the changes in efficiency
and level of service with time.

— Performance of economics studies in the evaluation
of traffic operation alternatives that reduce travel
times.



Benefits of Travel Time
& Delay Studies

It provides real-time data on the operations of
roadways.

It can be used to determine capacity deficiencies
which can be translated into future capital
Improvement projects.

If data Is collected yearly, historical data can be
assembled which can help determine
deteriorating capacity trends and therefore
potential future projects.



Benefits of Travel Time
& Delay Studies

* |t can be used to compare before and after
conditions for completed capacity improvement
projects.

* |t provides data to calibrate traffic studies done
within the County.

* |t can assist the Traffic Concurrency approval
process.



Methods for Conducting Travel Time
and Delay Studies

* Methods requiring a test vehicle
— Floating-car technique
— Average-speed technique
— Moving-vehicle technique

« Methods not requiring a test vehicle
— License-plate observations
— Interviews



Methods for Conducting Travel Time
and Delay Studies

* Methods requiring a test vehicle

— Floating-car technique
In this method, the test car is driven by an observer
along the test section so that the test car “floats” with
the traffic.
The driver of the test vehicle attempts to pass as
many vehicles as those that pass his test vehicle
The time taken to traverse the study section is
recorded.
This Is repeated, and the average time is recorded as
the travel time.



Methods for Conducting Travel Time
and Delay Studies

* Methods requiring a test vehicle
— Average-speed technique

This technique involves driving the test car along the
length of the test section at a speed that, in the
opinion of the driver, is the average speed of the
traffic stream.

The time required to traverse the test section is noted.

The test run us repeated for the minimum number of
times, and the average time is recorded as the travel
time.



Methods for Conducting Travel Time
and Delay Studies

* Methods requiring a test vehicle
— Moving-vehicle technique
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Methods for Conducting Travel Time

and Delay Studies

Methods requiring a test vehicle

— Moving-vehicle technique

In this technique, the observer makes a round trip on
a test section like:

X

Y

X

Y

where 1t Is assumed that the road runs east-west.



Methods for Conducting Travel Time
and Delay Studies

Methods requiring a test vehicle
— Moving-vehicle technique

The observer starts collecting the relevant data at
section X-X, drives the car eastward to section Y-Y,
and the turns the vehicle around and drives westward
to section X-X again.

X Y




Methods for Conducting Travel Time
and Delay Studies

Methods requiring a test vehicle
— Moving-vehicle technique

The following data are collected as the test vehicle
makes the round trip:

The time it takes to travel east from X-X to Y-Y (T,), in
minutes.

X Y




Methods for Conducting Travel Time
and Delay Studies

* Methods requiring a test vehicle

— Moving-vehicle technique

The time it takes to travel west from Y-Y to X-X (T,,),
In Minutes.

The number of vehicles traveling west in the opposite
lane while the test car is traveling east (N,).

X Y




Methods for Conducting Travel Time

and Delay Studies

* Methods requiring a test vehicle
— Moving-vehicle technique

The number of vehicles that overtake the test car
while it is traveling west from Y-Y to X-X, that is,
traveling in the westbound direction (O,,).

X

Y




Methods for Conducting Travel Time
and Delay Studies

* Methods requiring a test vehicle
— Moving-vehicle technique

The number of vehicles that the test car passes while
It Is traveling west from Y-Y to X-X, that is, traveling Iin

the westbound direction (P,).

X Y




Methods for Conducting Travel Time
and Delay Studies

Methods requiring a test vehicle
— Moving-vehicle technique

The volume (V,,) In the westbound direction
can then be obtained from the expression

V. - (N,+0, —P, )60
T,+T

€ W




Methods for Conducting Travel Time
and Delay Studies

Methods requiring a test vehicle

— Moving-vehicle technique

Similarly, the average travel time T, in the westbound
direction is obtained from:

T_W_TW_OW_PW
60 60 V.
'r —T _6O(OW_PW)

W W V

W



Data from Travel Time Study Using
the Moving-Vehicle Technique

No. of Vehicles No. of Vehicles No. of Vehicles

Directic?nu/rl\llumber Travel Time (min) Tra.velin.g in. That Over.took Overtaken by Test
Opposite Direction  Test Vehicle Vehicle
Eastward
1 2.75 80 N .
2 2.55 75 5 )
3 2.85 83 0 ;
4 3.00 78 0 .
o 3.05 81 L )
6 2.70 79 3 ,
7 2.82 82 1 )
8 3.08 78 0 ,

Average 2.85 79.5

=
o
=
o1



Data from Travel Time Study Using
the Moving-Vehicle Technique

No. of Vehicles No. of Vehicles No. of Vehicles

Directic?nu/rl\llumber Travel Time (min) Tra.velin.g in. That Over.took Overtaken by Test
Opposite Direction Test Vehicle Vehicle
Westward
1 2.95 78 2 0
2 3.15 83 1 1
3 3.20 89 1 1
4 2.83 86 1 0
5 3.30 80 2 1
6 3.00 79 1 2
7 3.22 82 2 1
8 2.91 81 0 1
Average 3.07 82.25 1.25 0.875



Volume and Travel Time Study
Using the Moving-Vehicle Technique
* Average number of vehicle traveling eastward

when test vehicle is traveling westward (N,,) =
82,25

* Average number of vehicles that overtake test
vehicle while it is traveling westward (O,,) = 1,25

* Average number of vehicles that overtake test
vehicle while it is traveling eastward (O,) = 1,00



Volume and Travel Time Study
Using the Moving-Vehicle Technique

* Average number of vehicle the test vehicles
passes while traveling westward (P,,) = 0,875

* Average number of vehicle the test vehicles
passes while traveling eastward (P,) = 1,5



Volume and Travel Time Study
Using the Moving-Vehicle Technique

 Volume In the westbound direction:
v _(N.+0,—PR,)60
" T +T,

v _ (79,5+1,25-0,875)60
; 2,85+ 3,07

=809,5 ~810veh/h



Volume and Travel Time Study
Using the Moving-Vehicle Technique

 Volume In the eastbound direction:
v _ (N, +O,—P,)60
° T +T,

v _ (82,5+1,00-1,5)60
‘ 2,85+ 3,07

=828,5=829veh/h



Volume and Travel Time Study
Using the Moving-Vehicle Technique

Average travel time in the westbound direction:

T 307 (1,25-0,875)
810

60 = 3,0 min

Average travel time in the eastbound direction:

T _285 (1,00-1,5)
829

60 = 2.9 miIn



Methods for Conducting Travel Time
and Delay Studies

* Methods not requiring a test vehicle
— License-plate observations

The license-plate method requires that observers be
positioned at the beginning and end of the test
section.

Observers can be also positioned at other location if
elapsed times to those locations are required.

Each observer records the last three or four digits of
the license-plate of each car that passes, together
with the time at which the car passes.



Methods for Conducting Travel Time
and Delay Studies

* Methods not requiring a test vehicle
— Interview

The interviewing method is carried out by obtaining
Information from people who drive on the study site
regarding their travel times, their experience of
delays, and so forth.

This method facilitates the collection of a large
amount of data in a relatively short time. However, it
requires the cooperation of the people contacted,
since the result depends entirely on the information
given by them.



Origin-Destination Studies

Common Application
* Weaving

* Freeway (toll plaza)
« Major activity center i
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Methods for Conducting Travel Time
and Delay Studies

* Methods not requiring a test vehicle

— License-plate observations
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Methods for Conducting Travel Time
and Delay Studies

* Methods not requiring a test vehicle

— Interview
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Origin-Destination Studies

Common Method

 License Plate 3_ Ll 4a 4

« Post Card il @ Xl
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Loop Detection Stations: Locations

Pink bars designate vehicle detection stations

Camera Coverage Zones
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BHL Camera System (1/2)

Environmental

“ . Firewire
enclosure

~ camera
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Server Ad
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Snapshots from BHL Cameras

East Bound (locally North Bound) cameras in sequence, from closest to PPP to East-most

Berkeley Highway Lab (BHL)



Vehicle Tracking Application (1/2)




Current or Recent Projects

 Wireless sensors evaluation

— 2 lanes outfitted with Sensys Networks
sSensors

— Evaluation metrics automatically generated by
BHL software

VSN240-f Flush Mount Sensor Node AP240-e Access Point
J|r |
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Vehicle Tracking Application (2/2)

Project: bhl Date: 11-Sep-2000 Time:15h14m00s Camera: N2 Step: 0.1 sec Lane:2

/v
- / 7
TR f%”

Downstream Position (feet)

500 =

=

330 340 350 360 370
Time (seconds)

290



Travel Time Measurements
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