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¢ ATC Cabinet
* ATC Application Programming Interface
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ATC
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Advanced Transportation Controller (ATC) standard. Three
standards organizations form consortium to national
standard

+ Mid 2002, California releases initial 2070 Specification

* 2006-2007, AASHTO/ITE/NEMA approve and publish
ATC/2070 standards
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« Grow with technology (ATC only)

* General purpose computing platform for
the transportation community
(“PC-like” concepts)
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Communications Information
« Field Master * Weigh in Motion
« Ramp Meter « lIrrigation Control
+ Variable/Dynamic Message * Lane Use Signals
Sign
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ATC Standards

_‘ Cabinet

Application
Programming
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* No ATC Application Software or
Communications Standard

— NEMA TS Standards describe functionality of traffic signal controller
— NTCIP Standards describe information and communications protocols

« There are references to Scoot having support for NTCIP
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[VME Backplane allows multiple CPUs but not
deployed due to expense]
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w/Linux
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- 2070-6B 0-9600 BPS
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* 2020-6W Wireless Modem
— Coax port

e 2070-9A/B FSK/Dial-Up Modem
e 2070-Fx Universal Network Card
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Model 207034 | Front Panel Module (4x40) olofof|oflofo

Model 2070 38 | Front Panel Module (8x40) olofo|oflofo

Model 20703C | Front Panel Module (Blank) o|lofo|o|of o

Model 2070 4A | Power Supply (10 AMP) x| x| x

Model 2070 48 | Power Supply (3.5 AMP) x| x| x
x| x| x

Model 2070 54 | VME Cage Assembly
Model 1A Mounting Assembly-

Serial Com b
Model 2070 68{Async/Modem Serial Com Module (0-9600 bps)
Model 2070 6C| Not yet define
Model 2070 6D|AsynciFiber Modem Module (Not yet defined)

Model 2070 74 |Async Serial Com Module (EIA - 232, 9pin)
Model 2070 78 |Async Serial Com Module (EIA -485,15 pin)

0o o oo
0o o oo
00 0 00 x

Model 2070 8 [NEMA Interface Module

x x 00 O 00
00 0 00 x
x x 00 0 00 x

Model 2070 9 |Model 2070N Back Cover

= Required_ 0 = Option;
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Consists of: Unit Chassis, 2070-1C CPU, 2070-2A
FI/O (-2B if ITS Cabinet), 2070-3B Front Panel and
2070-4 Power Supply
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Econolite/Safetran, Eagle/Siemens, US
Traffic/Quixote , McCain,, and Naztec.
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Controller to Input & Output Cages | n

and to Power Supply
— Serial Bus 2

iy 1
+ Non-time critical information between I—‘I
Controller and Input & Output Cages
and to Power Supply I__I

— Serial Bus 3
+ CMU to AMU special bus for monitoring e ceam susis2
output states. —SERIAL BUS3
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lifier (Existing Design)

* ATC Cabinet defined o}

— Model 231 One Channel
* Magnetometer

— Model 232 Two Channel
« Magnetometer

— Model 242 Two Channel Input
+ DC Isolator

— Model 252 Two channel Input
+ AC Isolator
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Pulse and presence mode
Sensitivity

Sensitivity change

Cross coupling
— Response time

* Magnetic Detectors
— Input resistance
— Max size of sensor

* Isolator Inputs

— General purpose
— 20 or 80 Volt inputs
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— Northstar Controls
— Reno AGE
- 3M

* Magnetic Detectors
- M-Systems
— TEECO Safety

« Isolator Inputs
— Detector Systems — Eberle Designs
— Perfect Distribution Control ~ — GDI
— Traffic Sensor Corporation
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— 3M 2070 Optical Signal Processor
(Visible/Infrared Preemption Module)
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— Research papers on evaluation of different detector
technologies
« tti.tamu.edu/documents/2119-1.psf
« tti.tamu.edu/documents/1715-1.psf

See Handout of 2119 - Project Summary
Report
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Red monitoring senses the absence of signals on a channel.
Dual indication monitoring detects simultaneous active signals
on a channel.

Sequence monitoring ensures sequencing of signals with a
proper minimum yellow clearance interval.

AC Line Monitoring detects and responds to low AC Line
voltages as well as interruptions with a minimum flash interval

* Typical Extras
— Event Logging
— Real Time Clock
— PC Interface
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— Similar to Type 336 cabinet — 24" x 20" x 46"
« Cabinet Housing 3
— NEMA P cabinet base dimensions with double
front and back doors with two racks — 44" x 26" x
66"
« Cabinet Housing 4
— Proposed compact version for pole mounting

33

Portions Copyrighted 2008 by Pillar Consulting , Inc.

11



34

Portions Copyrighted 2008 by Pillar Consulting , Inc.

35

Portions Copyrighted 2008 by Pillar Consulting  Inc.

* Engine board is a building block for new
ATC architectures

e Must support the ATC APl and 2070 Comm
modules
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/

-ENETl

ATC ENGINE BOARD

SERIAL 1/0
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Top View Bottom View
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— Type and amount of memory is not defined
— Interface to Host Module is standardized
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ATC resources

managed by the API

TO HOST MOL
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* GOALS:

— Make applications portable between different hardware / operating
systems

— Allow multiple applications to run on the same controller (e.g. CCTV,
Ramp Control, Intersection control)
* Two levels
— Layer 1 basic services
— Layer 2 Multiple applications

41
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- " TTe-o
d COMPILING AND LINKING USING = \
THE API STANDARD AND SOURCE CODE

/~ "N
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Level 2 API Function Calls
Level 1 API Function Calls h

3

Vendor
Supplied

> Hardware

A
MC68360
)
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OPERATIONAL
USER

INTERFACE
AND BEHAVIOR
DEFINED BY ATC
API STANDARD

LINUX OS & DEVICE DRIVERS

HW & OS
DEFINED BY ATC
CONTROLLER
STANDARD
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USER OPERATIONAL

DEVELOPER USER
AND BEVAVIOR AP
DEFINED BY ATC l hia SOFTWARE
API STANDARD LAYER
| LINUX KERNEL | ATC BOARD

SUPPORT

0 PACKAGE LAYER
LINUX DEVICE DRIVERS

LAYER
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applications on a single controller unit

» API software runs “on top of” Linux O/S on
ATC Engine Board

» Creates a broader software market
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FO- NEXI ]
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i o

1 FIELD I/O Detectors,

1 MANAGER Loadswitches,
! etc.

1

1

1

EDJ

\
~ 4

— e e —m—————

On ATC Engine Board

M Programatic Interface === Serial Interface = Parallel Interface
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FAU
1gnat

POWER BUS

‘I ATC API Standard allows

assignment of cabinet
_I I/O points to controller
application programs
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Field I/O Manager

General

Input Configuration
Output Configuration
Frame Functions

Utility Functions

« Set/Get Time .
+ Daylight Saving Time

Transition Buffer

Watchdog Monitor
Fault/Voltage Monitor
CMU/MMU/Channel Functions

o e e .

Time Source and Signaling
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170 None 0.2-3.2

2070-1A,1E | OS-9 (proprietary O/S) 4.5
2070-1C Linux (open O/S) + APl | 400+

* Millions of Instructions Per Second
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Increasing Cumul

Texas A&M University
College Station, Texas

979-845-6154
b-deroche@tamu.edu
tti.tamu.edu

ATC Curve

I

Texas Transportation Institute

Increasing Functionality
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e ITS Cabinet Standard v01.02.17b 11/16/2006

* ATC API Standard v02.06b 09/21/2007
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Pillar Consulting, Inc.
4511 Jicarillo Avenue
San Diego, CA 92117

858-352-6281
rboaz@pillarinc.com
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