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Bus Management Information System

Stop and
schedule
reference data
from ATIS

Automatic Passenger Counting (APC)
and Powertrain Data Acquisition

GPS vehicle location “z,

Data Transfer via
General Purpose

General Purpose Network Wireless LAN

T A= 0
L_0O) e llE

Statistical Sampling by APC-Equipped
Subfleet (20%-100% as desired)

General Purpose Data
Interface Stations (one per
NJT/contract garage/VBF)

Vehicles can
store up to 30
days of data
onboard

Commuter Rail, HBLRT,
SNJLRT (future)

’
.
’

Hand-held Data Loggers (future)

“Same hardware
as AVL, without

the Radio” Qualitative Measures

APC Reference
Files (schedules,
stops, patterns)

Vehicle Health,
Passenger Count and
Running Time Data

| /! Reports
J’ available on

Newark City Subway/NERL ”

Other Existing Data Sources
(fare detail, general ledger
vehicle maintenance,

rad1o payroll, etc.) New Data Sources

( weather, census,
NJDOT, etc.)

Corporate Data

7

/ APC, Vehicle
/ Health & Related
Corporate Data

workstation at

Penn Plaza
: Planners,

Schedulers,
Managers

APC Data Analysis Workstation




APC Single Trip Analysis Report

Standard Reports:
Single Trip Analysis g v

Graphical Summary —

EEFEETEA

Trip Sample Header

|
4

Graphical Summary

Trip Summary: Operator # (nia) Qrigin Arrival Time: 12:53 PM Pre-trip Layover: 19 min
84 Passengers Max Load: 62 Scheduled End Time:  1:31 P Trip Length: 8.8 miles 308.9 PsarMiles

Summary of Trip Activity

Scheduled Running Time: 41 min; Actual: 51 min Max Passenoer Standing Time: 9 min

Trip Detail:

Betual R Departure Secheduled
Time Correlated Stop Description e, Time

a Q 12:54 Phl EJERSEY S5T.& BROAD ST. 9 12:50 Ph
Trlp Detall Stop by Stop 12:54 P EAST JERSEY 5T. & JEFFERSOM AVE. 10
12:54 P EAST JERSEY ST. & BEAST SCOTT PL. 10
| 12:57 PM Ug HWYY 1 89 8 BEAST JERSEY 5T, 10
12:58 PM US HY 1 &9 & E. GRAND 5T.
1:00 PR DPASION ST, & JULLA ST
1:01 PMt DPASION ST. & FAIRMOUNT AvE
1:02 PM DPASION ST, & DOWD AVE
1:05 PM unidertified stop
1:14 PM NEWARE AIRPORT TERMINAL A
1:19 PM unidentified stop
1:23 PM unidentified stop

Report tool makes it easy; walks users 23 P | unidenifid s

1:25 Ph HNNE AIRFORT TERM C POS #3 8 #4

through the process of selecting trip A e s
samples by Route, Pick, Schedule, U L b T o

1:34 PM BROAD 5T. & MURRAY ST
g a Q 1:35 PM BROAD $T. & PENNINGTON 5T,
Dlrectlon, Tlme Of Day’ etc 1:37 P BROAD $T. & CHESTHUT 5T,
1:38 P BROAD 5T, & EAST KINMEY 5T
1:30 P BROAD ST. & WALHUT ST.
1:39 PM BROAD ST. & WALNUT 5T.
1:40 P BROAD $T. & EDISON PL.
1:41 P BROAD $T. & EDISON PL.
1:43 P BROAD $T. & CLINTON ST
1:43 Ph RAYMOND BLYD. & MULBERRY 5T.
1:44 PM unidertified stop
1:47 P PEMN STATION BUS LANES
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Standard Reports: T——

040201 - 062601

Route Summary i} e

average max . pdeUC‘ti\"ﬂY average average

REgr mi per
hr

ing ;:.uerc:er_d of
time per “Tep?'”tf
i 'on time!
0o 54%
0o 92%
18 | 6%
0o 86%
25 59%
15 57%
45 %
0o 33%
0o 55%
17 B5%
0o 43%
04 88%
0s 4%
23 100%
29 | s8%
07 16%
0o 25%
0o 100%
00 | 100%

Direction | Time Of Day of max load |observe
zamples | per trip load

running time |standees

Type |discrepancy per trip

Wieekday | Inbound Micdmighit 13 2 196 18
Early Morning 19 33 249 04
/ / &M Peak B | 59 419 34
Micd arning 30 39 245 a1
Moontime 32 52 272 )
Micl &fternoon 45 52 389 12.7
PM Peak 3w | ®| 91 | 128
Eatly Evening 39 43 326 45
Late Evening 20 32 808 28
Late Might il a6 360 20
Cuthound Micnighit 5] | g 46 05
» Early Morning 29 43 2583 -248
Seerce Type A Peak 37 52 370 5.0
bicd bogring 25 53 -2.0
time: W | Bs 330 55

il Afternoon 32 a0

Route Summary Header

Fhd Peak it} 4 -2n

Dil'ection Early Evening 24 | 24

olo|ol=|wk 2lookol oline =lolulolo

Late Evening | 24 24 an

Time of Day (configurable)

Number of Samples in each group

Statistical Summaries for each group

Exceptions automatically highlighted

Summary of all trips selected for
Single Trip Analysis




Standard Reports: Rt sumry o
Exception Summary

111 samples 74 trins

Trip Exception Summary

ROUte Summary Header Service Sample |running time M M B

Toreiz Direction Pattern Desc Trip Date sciispaniy sta!ﬂdlng e tlrlnepqntf
itme 'on titme

Wizekday | Inbound BROCURSY to PENMLANE 1250 PM | 040952001 100 a0

/ / 1:25 P | 04/25/2001 7o 0o

-
wn

1%
25%
0%
0%

346PM | 047305200 1.0 30
1280 P |05H82001 | 100 0o

11:25 AW 05222000 | 70 00

C11:25 AWM | 06772001 120 oo

I46PM  |08M52001 | 19.0 15.0

) NAPTTRMSAD PENNLANE 7:35PM |ose1i00 [ 10 0o
Service Type SMTHDAD to PENNLANE 24ap ANdMz2001 | 70 0.0

ool oo

0%
0%
0%
L]

-
=

ool

RCTMLto PENNLANE | 11:38M [04r9200 | 20.0 13.0
2P [04r2712001 | o 260 00

9:55PM | 057620 4.0 120

/ 304 PM | 06158001 8.0 00

PENNLANE to BRp#IRSY : 8.0 0o
04/25/2001 4.0 0o

; |osr4001 | a0 0.0
20PM  |0BM42001 | 120 0o

/P{NNLANE to MAPTTRMC 12:55 P | 050202001 | -30 oo
1:00 Ak | 05AE2001 4.0 oo

11:40 4M |05m7i2001 | 2000 0.0
PEMNLAME 3o/ SMTHDAY D 435PM |04052001 | 190 0.0
G40 aM  |0sM4z001 | 11.0 1.0
235PM  |osziiz00 | 250 0a
ﬁENNLANE to WDBRCTML 205PM |04052001 | 260 | 20
40SPM 04112001 | 210 0.0

Scheduled Trip Time 505PM |0amz001 | 40 00

1:05PM  |05/29/2001 | 150 12.0

-

Direction

Pattern Origin/Destination

oo wlo|l=ololojojoololoo

-

Sample Date

Exceptions automatically highlighted

Summary of exception trips from
among those selected for single trip
analysis




“# Brio Intelligence
Edit

Processing a Report:
Step by Step

Single Trip Analysis Report Sort Expression

D =ik

APC Single Trip Analysis Report

Route 62 Run 33 12:50 PM  Inbound Trip Monday, Apr
ansit) ule  fpr 01 pick  BRODJR

Graphical Summary

Open Report and Click “Process”

Log Into Database

Select trip samples by Route, Pick,
Schedule, Direction, Time of Day, etc

comw-wuncooooooa §

ifstart H o 53 H & Brio Intelligence - [Sin... i B2 2z4a5Pm

% Brio Intelligence - 51 q JETES|
_18] xI
Each question narrows the search for

the data you want. It takes a few
seconds to generate each one

Sort Expression Groups Table =

=
E
|

ARC Single Trip Analysis Report

Route 62 Run 33 1 PM  Inbound Trip Monday, Apr 2001

Last question narrows search to :
o po = Graphical Summary
specific sample dates (or range of
sample dates).

p Summarny:
Final data retrieval, processing and |
report generation takes about one
second per trip.

1 en
[

~umsoaosass §

hstart]|| [ 3 RYPE Lz




Saving Report Data:
Step by Step

“ Brio Ik

Select ““File” -> “Save As”

Save Data in P:\APC Data Analysis
directory

Choose a unique filename

Note that report templates have been
protected against inadvertent
overwrites. The network will require
you to change to a unique filename
before saving processed data

i#istart H ]

Sort Expression

Groups Table

FRELT)

REEL0




Interactive Reports:
Trips Sampled

1: Press ““Process”

2: Select routes of interest

3: Right click to drill down to
specific trip times and sample
dates

||
iﬂstart | ] 5 |J ﬂﬂrio Intelligence - [Tri...




APC Data Quality: data filters

Assumption: it is better to err on the side of excluding good trip samples
than to err on the side of including questionable ones.

Data filters automatically exclude questionable trips
Data filters are adjustable

Filters look at reasonableness of passenger count balance, minimum

reported load, trip start time, and number and percentage of correlated
stops and timepoints




APC Data Quality: correlated data

Pattern correlation is achieved by matching raw sequence of identified
stops to known stopping patterns (as defined in ATIS reference data)

Pattern ID can be wrong if insufficient stops were identified, or if high
percentage of reference data is wrong

Route/Line attribution is derived from Pattern; if pattern is close but
wrong, route will still be right. Stops and passenger miles will be correct.

Trip correlation is based on departure time from first observed timepoint

on correlated pattern. Trip correlation will attempt to stay on first
identified block.

If pattern 1s wrong, trip will be wrong too. Trip can also be wrong if
service was dramatically off schedule.

Run/Block attribution is derived from Trip; if trip 1s wrong, run will be
wrong too. No identifying data is received from the vehicle operator.

Actual times, times of day and running times are always correct.




APC Data Quality: passenger counts

In tests with one manual observer on each door, APC counts on the
Newark City Subway were found to exhibit roughly 1/3 the error of
conventional (single observer) manual counts

Reported counts may be incorrect by up to 10%
Reported Load may be incorrect by up to 5%

Counts can be affected by vandalism and improper maintenance of the
onboard sensors, as well as cases where the vehicle 1s shut down without
ever closing the doors — filters are designed to flag discrepancies and
exclude questionable counts




APC Data Interpretation

Service Planning is often “Run Centric”, i.e. based around what the
operator does

APC data collection 1s “Block Centric”, i.e. based around what the vehicle
does

Correlation 1s “Pattern Centric”, i.e. based on recognition of individual trips

A single vehicle assignment request provides data from one block only, and
even if perfectly correlated, where an on-street relief is involved, may not

capture an entire run

. On-Street
" Relief

Block B Block B

Block A pullout pull in Block A
pullout pull in

D Deadhead . Trip 1 i i i i i Deadhead U
~

D Deadhead . Trip 1 i Deadhead J




APC Bus Assignment Request

Vehicle Assignment
Requests:

Section A (to be completed by APC System Administrator)

Assignment Requests for Ironbound
Effective Day & Date _ (please submit one sheet per day, at least one week in advance)
Garage For PM Pullouts Only*

City Bus Assignments (in priority order> Bus # tripper return time  parking location

1. : _ Line: Pullout Time:

Plannlng Reqllest : :___ Line: Pullout Time: ___

_Line: Pullos{ Time:

_Line: Pullout Time: ___

_Line: Pullout Time: ___

Note that PM requests require a - R Line: ____Pullout Time:
corresponding AM tripper assignment

Cruiser Assignments (in priority order)* For PM Pullouts Only*
Bus # tripper return time  parking location

_Line: Pullout Time: ___

_Line: Pullout Time: ___

_Line: Pullout Time: ___

mum of 8 buses available if none
are in maintenance

4.  Run: _Line: Pullout Time: ___ AM PM

* Note 1:  Making pelant always takes precedence over APC assignment requests.
* Note 2:  PM pullouts additionaily==onnt against quota of available AM requests because they automatically require assignment of an AM tripper.
* Note 3: If a cruiser run is operated by a ciy Lue.instead, please sacrifice lower priority city bus requests to accommodate higher priority cruiser assignments.

tod Rye S
Req By: e -_—— APC Buses
Available/Assigned

Section B (to be completed by Garage Personnel) Cily%;zes

. 1843
All Requests Filled * 1844

1845

Some Requests Not Filled (Reason:) 1846

1847

Garage eSp nse APC buses needed for other service 1848
APC buses buried; not accessible for requested assignment 1849

APC buses out of service
Other

Cruisers
none

Other notes:

Please complete one copy per day and fax back to the APC System Administrator at 491-7767




% Brio Intelligence - Single trip analysis template.bqy
Pivat  Te ¥

Advanced Data
Exploration:

Service |
Direction
Type

Dynamic Pivot Reports

Right Click to drill Down to specific
data of interest

dPad




% Brio Intelligence - Single trip analysis template.bgy
% gile Edt View Insert Format Table Tooks Window Help
Hew, . Chr+hl
Open... CtrHO
Crhw

Exporting Data: =

H L Savs Gptions

Open from Repository:
Scheduls

RIDGE CENTER (CHARLEY BROWNS)

Document As Web Page

Document Seripts. .

Page Setup...

S0L... S5T. &WORTH 5T,
Print Preview

Query Lod,..
prnt... i Scripts Ta Text Fle... 5T. & BENJAMIN AVE
e L
6 99 66 ’9 315 31,928 | OAK TREE RD. & CORREJA AVE
Select Flle -> EXpOI‘t 1 Single uprehatysis template.bay 7 31,930 | 0AK TREE RD. & PLYMOUTH DR.
TAPC_SystemAdminiTrip detail current schedule bay 318 31,930 | OAK TREE RD. & PLYMOUTH DR
3EARC_SystemAdminiBrio_SystemAdmin_Reports\Trip_summary.bay 319 -563,205
4 E:\APC_SystemAdminiBrio_SystemAdmin_Reports\Corralated_svent,bay 328 32,748 INMAN AVE. & AMHERST AVE
5 E/\APC_SystemAdmin|Brio_SystemAdmin_Reports\Correlated_history by 332 32747 INMAN AVE. &WEST 5T,
& ELAPC_SystemadriniBrio_SystemAdmin_Reports|Diagnostic_log.bay 333 -563,208
3T 32,754 WEST INMAN AVE. & BT GEORGES AVE
@G ’9 “S ’ Exit alt+Fa 338 32,758 | JAQUES AVE. & WEST HAZELWOOD AVE
Select EXpOI‘t > ectlon 20010603 14 20010803 133424 20010603 133438 3a0 32,757 | JAQUES AVE. & CLINTON ST,
20010803 14 20010803 133514 20010603 133531 32,758 | EAST MILTOM AVE. & BROAD ST.
20010803 14 20010803 133647 20010603 133701 -663,208
20010803 14 20010803 133733 20010603 133733 32,717 |ELIZABETH AVE. & EAST GRAND AVE
20010803 14 20010803 134061 20010603 134113 4,308 | SAINT GEORGES AVE. & LINDEN AVE.
a 9 a 20010803 14 20010803 134156 20010603 134223 4,472 | SAINT GEORGES AVE. & STILES 5T
Report tOOl Organlzes analySlS prOdUCtS lntO 20010803 14 20010803 134435 20010803 134453 4,477 | SAINT GEORGES AVE. & WASHINGTON AVE
20010803 14 20010803 134614 20010603 134628 -563,208

“sections”, e.g. “Query” section, “Results” 20010003 14 20010803 134713 20010803 134713 563210

20010603 20010803 134731 20010603 134805 32,722 | SAINT GEORGES AVE. & CHANDLERIHARRISON

o (13 99 CP3 99 ¢¢ 9 20010603 20010603 134819 20010603 134849 4,481 SAINT GEORGES AVE. & CRANFORD AVE.
Sectlon, Table ’ PlVOt ’ Chart ) and 20010603 20010603 134951 20010603 135004 4,483 | SAINT GEORGES AVE. & GRANT 5T.
20010802 20010803 135157 20010803 135223 32,725 | RAHWAY AVE. & GROVE 5T

“Report” SeCtiOHS. Results, Table and PiVOt jmolm:r\a Annanena FETEYC) AnAndnEns FEY-EIT 27797 DALMY AV IE o Sl ITL BT
sections are suitable for export to Excel /[ ot reemaence -t | ] ok wirceos S

Insert Format Table Tools ‘window Help

2lxlk
le®mctE

Choose an export directory
(system can export to any PC or server
you have access to)

14,508 WOODBRIDGE CENTER (CHARLEY BROWMS)

-563,200
[Route 62 4pr 01 Pick] Save -563,201

5”“}"5“3' [#ls) A ﬂl 523?2? GREEN ST, & WORTH 5T
. i T AL Lo akel -563,203
Ch()()se a un]que ﬁlename 20010603 14 20010803 20010603 131658 32,739 GREEN ST. & BENJAMIN AVE
20010603 14 20010603 20010603 131808 -563,204
20010603 14 131915 20010603 131833 31,929 OAK TREE RD. & CORREJA AVE
20010603 132005 20010603 132013 31,930 OAK TREE RD. & PLYMOUTH DR.
20010603 132047 20010603 132047 31,030 OAK TREE RD. & PLYMOLTH DR
20010603 20010803 132125 20010603 132125 -563,205
20010603 20010803 132664 20010603 132607 32,745 INMAN AVE. & AMHERST AVE
20010803 132630 20010603 132648 32,747 INMAN AVE. 8 WEST ST
20010803 133005 20010603 133033 -563,206
Ch()()se an export format (normally 20010803 133143 20010603 133204 32,754 WEST INMAN AVE. & ST. GEORGES AVE
20010803 133328 20010603 133357 32,756 JAGUES AVE. & WEST HAZELWOOD AVE.
20010603 20010803 133424 20010603 133439 32,757 JAQUES AVE. & CLINTON ST
Excel, or adObe acrObat 'pdf) 20010603 200106803 133614 20010603 133531 32,758 EAST MILTON AVE. & BROAD ST,
20010603 20010803 133647 20010603 133701 -563,208
20010603 20010803 133733 20010603 133733 32,717 ELIZABETH AVE. & EAST GRAND AVE
20010603 20010803 134051 20010603 134113 4,808 SAINT GEORGES AVE. & LINDEN AVE
20010603 20010803 134156 20010603 134223 4,472 SAINT GEORGES AVE. & STILES ST,
20010603 20010603 134435 20010603 134453 4,477 SAINT GEORGES AVE. & WASHINGTON AVE
20010603 20010803 134614 20010603 134629 -563,200
20010603 20010803 134713 20010603 134713 -563,210
EXpOl‘t your data 20010603 20010803 134731 20010603 134808 32,722 SAINT GEORGES AVE. & CHANDLER/IHARRISON
20010603 20010803 134818 20010603 134859 4,481 SAINT GEORGES AVE. & CRANFORD AVE
20010603 20010803 134951 20010603 135004 4,483 SAINT GEORGES AVE. & GRANT ST.
20010603 20010803 135157 20010603 134223 32,725 RAHVAY AVE. & GROVE 5T

anninEna ann1nena FETLr anninEna 198310 99777 DALMMIAN AC 0 OO T OT.

Fleady | [6525 of 6625 Fows

Astart|| 1 %9 || [EZ6rio Inteligence - [sin... [E] Dacument - wordpad




