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Development of A TMC Operator Requirements Matrix

A glossary of acronyms follows this table. 

	All TMC Function(s)
	General Operator Tasks
	Knowledge
	Skill
	Ability

	All: 

All TMC Functions require the adjacent general Operator Tasks and associated Knowledge, Skill and Abilities. These are the minimum recommended KSA’s for all ITS TMC operators.  
	Utilize GUI at MKV workstation (G-1)
	Operation of a standard computer workstation in a windowing applications environment. Response to system queries and messages. Use of menus. Data entry and standard field editing. Understanding of real time device control and command execution.
	Navigation between x multiple open application windows.

Data entry of x WPM with x% accuracy. Use of available macros to accelerate editing of data fields.  Execute single control command for a single, or up to x multiple devices.
	X Grade (Default is 10th grade) English reading and comprehension. Windowing software mastery, specifically the x operating system (default is Microsoft Windows). Minimum of High School Education with x years computer use (default 4), 2 year technical secondary school with x years computer use (default 2), or 4 year college education.

	
	Utilize Multichannel Telephone Headset 

(G-2)
	Operation of hold, transfer, speak, listen, speed dial and other standard business telephone headset features.
	Listen to, and correctly interpret information from callers, including police dispatchers, Other TMC operators, and the public. Ability to convey important information succinctly with minimal verbiage. Quickly switch between lines without lost calls, utilize speed and multi-channel dialing.
	X Grade (Default is 10th grade) English reading and comprehension. Ability to articulate and speak clearly. X years of job experience including use of a multi-channel business telephone set (default = 2 years). 

	
	Obtain Visual Information from Display Wall 

(G-3)
	Highway maps, outdoor and indoor video image displays, graphical text data, icons and transportation.
	Match video orientation with static images. Read character text information. Note changed unusual conditions or appearance of emergency icons within x seconds (default =15). 
	Obtain driver’s license and x years experience on x roadway systems (default = 4 years, urban). 20/xx correctable vision (default is 20/20). Advanced map reading level (Default US Army PFC or EMT driver).

	
	Read, understand and act in accordance with agency policies & procedures 

(G-4)
	Public policy principles including customer service, regulation, enforcement, liability, accountability, responsibility, information dissemination, controlled conduct.
	Perform all duties with zero violation of agency policies, correctly identify out of policy situations and notify supervisor within x minutes (default =2). Remember or find reference material on policies within x minutes (default = 2). 
	Memorization of x pages of bulleted text material on policies related to job duties (default =3 pages). Navigation through loose-leaf policy book with tabs to find policies.

	
	Read, understand and perform procedures in System Operator Manual 

(G-5)
	Follow step-by-step procedures using GUI. Understand operating system, application, and data base levels.
	Procedures are conducted error free with x attempts (default = 2)
	X Grade (Default is 10th grade) English reading and comprehension. Ability to read and interpret technical data related to computers and software.  Ability to follow written instructions with minimal supervision under time pressure. 

	
	Verbally communicate to coordinate activities with other TMC operators and supervisors

(G-6)
	Societal standards and mores related to professional verbal communications. 
	Communicate effectively, capturing and conveying important information while minimizing superfluous verbiage and lost data. 
	X years working closely with others in a professional business environment (default is 2 years).

	Note: In addition to the above general KSA’s required for all tasks, the following TMC functions and associated tasks require the additional Knowledge, Skill and Abilities indicated. A blank cell indicates that the general KSA’s are sufficient for the task.

	TMC Function(s)
	Operator Tasks
	Knowledge
	Skill
	Ability

	Traffic Flow Monitoring 

Environmental & RWIS Monitoring

Transit Vehicle Monitoring

Applicable General KSAs:

(G-1) Utilize GUI

(G-3) Display Wall

(G-5) Read Manual
	View Traffic Data
	Speed, velocity, volume, average speed, density, percent occupancy, demand, capacity, flow characteristics.
	Determine if data viewed is abnormal, anomalous, within or outside a range of threshold.
	Correctly interpret data assembled in a two dimensional array format. X level high school mathematics (default is 9th grade).

	
	View Video Images
	Stationary and moving object recognition in a two dimensional representation of a 3 dimensional field of view.
	Determine if image objects viewed are abnormal, anomalous, and reflect any danger to safe and efficient transportation.

Daytime and nighttime operation skills required.
	Scan multiple monitors and note changes over time to objects and images. X years experience in a multi-monitor environment, or demonstrated ability to detect a single change in x images (default 6), in x seconds (default 10). 

	
	View Weather Data
	Impact of adverse whether on transportation systems, including wind, precipitation, temperature extremes, airborne particulates including smog, fog, smoke and precipitation.
	Anticipate safety and traffic flow implications of weather /emissions fluctuations and events. Recognize values out of acceptable ranges.
	X years experience traveling in the TMC’s or similar locale’s climate, General or earth science at x level (default is 10th grade). 

X 

	
	View Emissions Data
	General air quality principles regarding particulate content in parts per million. Familiarity with common airborne toxins.
	
	

	Incident Management

Emergency Management

Applicable General KSAs:

(G-1) Utilize GUI

(G-2) Telephone

(G-3) Display Wall

(G-4) Policy & Procedure

(G-5) Read Manual

(G-6) Coordination 
	Detect Events:

· Note event in video images

· Note event from audible sources (radio monitoring, telephone notification)

· Note event from system generated Incident Detection Alarm (audible and/ or visible) 
	Roadway geometry and lane configuration, direction, coordinates, links, nodes, zones, sections, mileposts, station numbering. General SCADA alarm principles.
	
	

	
	Acknowledge Detection
	General SCADA alarm principles
	
	

	
	Verify (CCTV):

· Establish precise location data

· Determine revised lane configuration.

· Classify as property damage, injury, spilled load, HAZMAT, fire, type and number of vehicles, overturned truck, etc.

· Complete initial incident form (handwritten log or data entry)

· Clear if false alarm
	Camera locations and orientation. PTZ camera controls.
	
	

	
	Respond:

· Narrowcast incident data to required responders based upon classification. 

· Establish or confirm system generated duration estimate.

· Implement ITS advisory roadside devices (DMS, HAR) and sub-systems to improve responder safety and mitigate travel delays.

· If automated, review, modify and approve system generated response plans.

· If not automated, create and implement response plans.

· Create fused message sets for ATIS users and broadcast message sets.

· Complete initial incident form (handwritten log or data entry)

· Implement regulatory device control (see lane use signals, regulatory signs and traffic signals operator tasks below)

· Clear if false alarm


	Knowledge of likely duration for response and cleanup of incidents by classification type.

Data fusion methods to create standardized ATIS message sets.
	
	

	
	Coordinate with interagency traffic management personnel.
	If radio console use is required, knowledge of radio call signs and protocols is required.

Traffic law and incident management policies for DOT and responders including police agencies. 

Local political jurisdictions and institutional relationships.
	All required call signs and policies memorized. Low violation rate of protocols.
	If co located with police, security clearances and background checks may be required.

	
	Regulatory Device Operation:

· Activate Lane Use Signals in response to incident
	Theory of operation including transition and safety measures.
	
	

	
	Regulatory Device Operation: 

· Adjust Traffic Signal Timings in response to incident
	Theory of operation including transition and safety measures. Split, cycle, offset, detectorization and coordination, timing plans, zones, master/slave concepts, saturation, transition cycles. Capacity utilization and flow characteristics, queuing, Selection of timing plans.
	
	

	
	Regulatory Device Operation: 

· Activate Regulatory DMS in response to incident
	Theory of operation for variable speed limit, lane closure, ramp closure, and/or road closure for highways, tunnels and bridges.
	
	

	
	Monitor Incident:

· Observe traffic data and video images and update response plan as lane configurations and incident site conditions change. 

· Observe the queue to detect secondary incidents. 

· Update response duration estimate as appropriate. 

· Initiate secondary notifications if observed conditions change (i.e. coroner, hazmat contractor, fire, DOT engineers for structural damage).

· Handoff incident if shift change occurs.
	
	
	

	
	Recover Roadway and Clear Incident: 

· Observe traffic data and video images to determine roadway recovery and clear response plan as appropriate.
	
	
	


	Failure Management

Applicable General KSAs:

(G-1) Utilize GUI

(G-3) Display Wall

(G-5) Read Manual
	Acknowledge Detected Failures
	
	
	

	
	Diagnose Failures
	
	
	

	
	Implement Repairs
	
	
	

	Congestion Management Applicable General KSAs:

(G-1) Utilize GUI

(G-2) Telephone

(G-3) Display Wall

(G-4) Policy & Procedure

(G-5) Read Manual

(G-6) Coordination
	Use DMS & HAR
	
	
	

	
	Utilize ATIS
	
	
	

	
	Meter Ramps
	
	
	

	
	Toll Plaza Ops.
	
	
	

	
	Utilize ATMS
	
	
	

	Special Event Management
	Utilize ATIS
	
	
	

	
	Respond to public inquiries 
	
	
	

	Provide Travel Information 

Applicable General KSAs:

(G-1) Utilize GUI

(G-2) Telephone

(G-3) Display Wall

(G-4) Policy & Procedure

(G-5) Read Manual

(G-6) Coordination


	Utilize ATIS
	
	
	

	
	Utilize ATMS
	
	
	

	
	Utilize Parking Management Systems
	
	
	

	
	Respond to media inquiries 
	
	
	

	
	Prepare event information for periodic dissemination
	
	
	

	Provide/Coordinate Service Patrols 

Applicable General KSAs:

(G-1) Utilize GUI

(G-2) Telephone

(G-3) Display Wall

(G-4) Policy & Procedure

(G-5) Read Manual

(G-6) Coordination
	Provide Service Patrols with incident Information
	
	
	

	
	
	
	
	

	Traffic Signal System Management

Applicable General KSAs:

(G-1) Utilize GUI

(G-2) Telephone

(G-3) Display Wall

(G-4) Policy & Procedure

(G-5) Read Manual

(G-6) Coordination
	Determine appropriate jurisdiction
	
	
	

	
	Select  & implement appropriate timing plans
	
	
	

	
	Dispatch/notify traffic signal repair technician (s)
	
	
	

	
	
	
	
	

	APTS System Management
	Utilize APTS
	
	
	

	
	Utilize ATIS
	
	
	

	
	Notify Travelers of Transit Locations & Headways
	
	
	

	
	Open/close gates
	
	
	

	Reversible & HOV Lane Management
	Visually verify status
	
	
	

	
	Utilize DMS
	
	
	

	Rail Crossing Management
	Utilize control equipment (signals & gates) if available.
	
	
	

	
	Notify rail operator of compromised crossing
	
	
	

	Overheight Vehicle Management
	Acknowledge Detection


	
	
	

	
	Implement Response
	
	
	

	
	Manage Delay
	
	
	

	Human Resource Management
	Train New Operators
	
	
	

	· 
	Train Operators on New Capabilities
	
	
	

	Records Management
	Keep manual records
	
	
	

	
	Enter Data into Systems
	
	
	

	
	Print or store reports.
	
	
	

	
	Facilitate Data Warehousing
	
	
	

	
	
	
	
	

	Maintenance Management Configuration Management
	Routine Maintenance
	
	
	

	
	Preventive Maintenance
	
	
	

	
	Monitor Current System Configuration
	
	
	


Acronyms:

	DMS
	Dynamic Message Sign

	EMT
	Emergency Medical Technician

	GUI
	Graphical User Interface

	HAR
	Highway Advisory Radio

	MKV
	Mouse, Keyboard, Video monitor

	PFC
	Private First Class

	SCADA
	Surveillance, Control and Data Acquisition 

	TMC
	Transportation Management Center
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