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Transit Buses as Probe Vehicles

Objectives #F57 H i)

Introduce another use of AVL data
B 450 E B N(AVLY B 1 55— Fh g

Examine possibility of using transit vehicles as probes

SRR FH &~ SR A B AT 3 as A T 200 1 mI A7 1

Demonstrate how AVL data can be used to characterize arterial
performance

W UEA T AVLEE Fiib 308 - T-2ie AR OL I A

Examine relationship between travel times and speeds of buses
and automobiles

SRUET-Ee LA A S H AR @A T I TA) 53 B

Create application to predict/report arterial traffic conditions based
on AVL data

- cia FH--F FH AVLAGE Pl A0 1R 208 - 2da AR D0




Transit Buses as Probe Vehicles




SE Harrison St. SE Lincoln St.

Milwaukie Ave.

SE Division St.
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® Bus Stop

= East-West 4 74 1)
= 50,000 ADT pmwigsy

= Four-lane arterial 4% 14
= 4 kilometers 4N HK
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Test Vehicle Data xIHABE NI EIE

TIME LAT LON DIS
6:25:30 45.50040167 122.6747567 0
6:25:33 45.50046 122.67402 0.035854
6:25:36 45.50051667 122.6732583 0.037043
6:25:39 45.50057667 122.6724783 0.037949
6:25:42 45.50063833 122.6716817 0.038763
6:25:45 45.50070167 122.670875 0.039256
6:25:48 45.50076333 122.670075 0.038923
6:25:51 45.50082667 122.6692783 0.038775
6:25:54 45.50088833 122.668485 0.038602
6:25:57 45.50094833 122.6676833 0.038991

GPS-- BIEEMAS

Transit Buses as Probe Vehicles

GPS-Insturmented Passenger Vehicle
N T GPSEE & 1 4

= GPS Coordinates GPS#4#s

= Time stamped every 3 sec

5 b 3 R4 A

Availability &1 %

= November 1, 2001: AM Peak

= November 3, 2001: Mid Day

= November 7, 2001: AM Peak

= November 10, 2001: Mid Day

November 7, 2001 Data
18 runs on both directions

20014F11 5 7H RE T W R 3L 18N Bt A




BDS Data 3L ZiefTHEARSGHIETE

Q Q 2 0

w | E|2|E o <2z

O |F|E|F | w =2 a4 o|lgE=| . |
Sw ¢ Flelo Q% 7 n=n < o | o
x| 35| 2|2 nm&omol—wu”_,“_l— o o
w<| o | S| E |« Elx|oSoLtZLnsc<?l ©|©
nAa Jd »n | < ook Jdaod4d00ow=2a0a) X | >
01NOV2001(8:53:32|8:49:15(8:53:28| 285 | 0 |[1120(4964| 0 | 0 [ 0 | 0 | O | 21 |41 | 10558.58|7644468| 676005
01NOV2001(8:55:00|8:51:41(8:54:46| 285 | 0 |[1120(4701| 4 |0 [ 0 [ 0 | 1 |20 |50 | 15215.05/7649112| 676328
01NOV2001|8:56:22|8:52:00|8:55:08| 285 | 0 [1120]4537|36| 3 | 0 | 6 | 0 | 26 | 34 | 15792.35|7649674| 676220
01NOV2001|8:57:44|8:53:44|8:57:08| 285 | 0 [1120(4622| 5|2 |0 | 0 | 1 | 25|47 | 18500.66|7652240| 675442

Bus Dispatch System 2strisizirmizzsz  November 7, 2001 Data 2001411 47H fr%ids

= AVL #magesds = 16 runs on westbound direction

= Differential GPS xz%aps 16 REAHE P AT A S 4

= Automatic Passenger Counter = 15.7 sec dwell per served stop
ERE i e RS AL AL T 5. TR B

= Wireless Communication F4:sin = 3 boarding & 3 alighting - Fae% %3 A
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Vehicle Location Over Time —sital&NEdr e aRr

7:36:45 AM 7:36:00 AM
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Vehicle Location Over Time
— %€ I [R) BE N e T 2E AL & 1 BB /B [a) i 2 A
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Bus Trajectories A3tAZEiz7 HIMEE /R 72 E
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3D Speed Contours
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Conceptual Bus 5[#pfs ERAIHRE

= Hypothetical Bus — run without stops or
passenger activities
BRI A SR B AT S AT b R aR& I A

= Pseudo Bus — travel at maximum achieved

speed record within link
ML P A SV (B R  T H2 HR  de re P AT B A S

=

Transit Buses as Probe Vehicles
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Three Bus Trajectories 3FA3LyR 4=/ Az 17 R FE E
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Test Vehicles vs. Buses x| f4HZEHNAILRER BT
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Pseudo Bus vs. Test Vehicle
R B A R ZER N AR I2 T X0

55)
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Bridge Relationship
FEROSE ISLAND#r_E &P 4= 7E 817 I [A) 5 _ERISCR

Time on the Bridge
 on the Bridge
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Statistical Analysis it

Ensure minimum number of runs #ifis M EA%;

_ ; )
")
n= (ZE
Where S =  estimate standard deviation of random samples
T BENLREAS BB AE Ty 72
t, = tdistribution statistic (used instead of Za/2 when
dealing with random samples or small sample
size) tkii:
E = maximum error of the estimation # Kizxz
Minimum number of runss/\#4%  Data availability REERAE
= Bus=12runs  At¥4=12 = Bus=16runs 2t¥4=16
= Vehicle =7 runs #%=7 =  Vehicle = 18 runs #4:-=18

Transit Buses as Probe Vehicles
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Statistical Analysis it #7

Verify relationship between test vehicle & pseudo bus

SRR B B 2 S i e ey I A FVAZEAEas AT BRI SR E ST o R AR
. Alternative hypothesis: =0

. Level of significance: « = 0.05

. Number of samples: n = 18

- T-critical: ;.5 for 17 degree of freedom = +2.11

. t value is 10.27 > t-critical

Transit Buses as Probe Vehicles
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Statistical Analysis it #7

Y

pseudo

Yveh =a+ IB pseudoX pseudo TE

:a+ﬂvthveh +&

Using reverse regression /i [a]j15 4

to test relative effects of measurement error
DA DA 1 22 IR A X R Y.

*Obtain bounds on the true S
THEAH O R 2 FHE

* B = 1.27

y ﬂpseudo =0.77

V., =0.78V

v Seudo

Transit Buses as Probe Vehicles
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Transit Buses as Probe Vehicles

Conclusion ZEip

Possible to explain actual arterial traffic conditions using transit vehicle
AVL information.

A FH 28 SR I AVLEGE W] DUR RS/ PP AL A2 18 T2 i L S 1 AT AR
Bus movement created from maximum instantaneous speed achieved

between each stop pair most reliably depicted traffic movement of non-
transit vehicles.

N SRR ZEAE P 12 i 2 T a2 2810 P e v B o T P e i T S b s A A A TR /R A T2k B 1is AT IR L
Test vehicle travel time was 1.25 times the pseudo bus travel time.

S5t HE 21 25 A A T2k L TRA T A TR R (B R A SR R 1. 2515

In reverse, test vehicle speed was 0.78 the pseudo bus speed.

IR, hof HR A 35 - A A T2 b AT Bt 8 i e 8 SEVR 42 1190.78

Time-space diagrams and 3D visualizations were helpful for exploring the
data before beginning detailed analysis.

TEREATIRN TV 1) 43 BT < i S8 S T /7 1] P10 00 3 44 2 ) FOUL 1) A B 3 0 1 2L

Further analysis on both traffic directions on more numbers of days is
ongoing

FAVIELER HIAS IR H 309 R¢ 58 22 Hdi k2P BF S0 A2 SlAs A TR DL
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