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General Information
I. SubTAG Name: Controls and Displays
II. SubTAG Chairs: Justin Kingsford
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    540-653-2508/202-781-3409
    justin.kingsford@navy.mil
    Marianne Paulsen
    Naval Air Warfare Center-Training System Division
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II. 
Number of SubTAG Members Present: 23
III. Total Number of Participant Organizations: Unknown


IV. Organizations Represented (Sampling): 

a. Naval Surface Warfare Center-Dahlgren Division

b. Naval Surface Warfare Center-Panama City 
c. US Army: Manprint

d. Booze, Allen, and Hamilton

e. SPAWAR

f. Air Force Research Laboratory

g. COMOPTEVFOR

h. NAVSEA05H

i. The MITRE Corporation

j. Georgia Tech Research Institue

k. Klein Research Associates Division of ARA

l. Charles River Analytics

V. SubTAG Business

a. Co-chairs will remain the same for TAG-60 in Fall 2008.  Other business discussed included proposed plan for TAG-60.  Controls and Displays sub-TAG is planning to have hands on technology demonstrations vice traditional paper presentations.     
SubTAG Agenda
1230-1235


Welcome and Introduction

1235-1250
Moving Map Display Concept Development for Rail: A Human Factors Approach.


Julie Naga, Booz Allen Hamilton, Dayton, OH.
1250-1305
A Framework for Characterizing User Interfaces in Disadvantaged Environments.
Dr. Priscilla Glasow, The MITRE Corporation, McLean, VA.  
1305-1320
Distributed Control and Collaborative Displays: Weathering the Change to a Network Centric Mission Environment.

Dr. Dennis Folds, Georgia Tech Research Institute, Atlanta, GA. 

1320-1335


Designing Displays to Support Sensemaking: A Macrocognitive Approach.
Robert Hutton, Klein Associates Division of ARA, Fairborn, OH. 
1335-1350
3D Displays for Command and Control: A New Era Brings Forth Questions for Evaluation and Resources. 
George Reis, Air Force Research Laboratory, Wright Patterson Air Force Base, OH. 
1350-1405 Architecture for the Development of Intelligent Adaptive Displays.
Sean L. Guarino, Charles River Analytics Inc., Cambridge, MA. 

1405-1430

Sub-TAG Meeting and Closing Remarks
Abstracts
Moving Map Display Concept Development for Rail: A Human Factors Approach
Julie T. B. Naga

Booz Allen Hamilton

Today’s railroad industry faces challenges developing and adopting critical technologies to improve operational safety and efficiency. Efforts to advance rail technology must include systems whose design is based on user characteristics and requirements rather than engineering requirements alone that may force users to accommodate to the technology upon deployment.  This approach will reduce risk and improve human reliability.

Standards or processes that integrate technologies with people to form systems that have great utility are lacking in the rail industry. Some commercial vendors have incorporated a moving map type capability into systems newly available for use in the rail environment, such as positive train control,  and each vendor is developing its own means of displaying “moving map-like” information. Railroads are in discussions with technology developers regarding the potential for interoperability of their systems, which would enable the use of  moving map displays across railroad territories. Human factors researchers at the FRA have concerns that the current displays do not take advantage of human factors engineering methodologies, in aspects of design, and concerns, from the evaluation standpoint that the impact on train operating activities has not been fully investigated before deployed.
Important to establishing the context for human factors in railroad equipment design was the October 2007 approval of the Federal Railroad Safety Improvement Act of 2007 by the US House of Representatives. The Act contains significant provisions for safety requirements for new railroad equipment and technology.  This legislative activity is stimulating railroad technology development, but also requires equipment manufacturers to comply with more stringent safety standards. According to the Federal Railroad Administration (FRA), 38 percent (1,147 of 2,983) of reportable railroad accidents in 2000 were attributed to human factors causes. However, to be fair, it’s not clear as to specifically what percentage of these human factors causes are directly relatable to technology, moreover, to poor interpretation of displays.

To address the issue of human factors in display design, the Federal Railroad Administration is sponsoring research to demonstrate and conceptualize a moving map display concept for use by the locomotive engineer using a human centered systems engineering approach. The function of the display is to serve as a primary device for track navigation. The purpose of this current project is to demonstrate the usefulness of the human centered design approach and to demonstrate an alternative moving map display derived from the approach. 

This presentation overviews the current development of this locomotive moving map display (LMMD) concept and the human centered systems engineering process approach. This approach emphasizes the importance of understanding users (locomotive engineers) and their tasks (train handling), while acknowledging constraints on system design and modification. This approach ensures that system design reflects today’s real-world operational environment, thus preventing a technological focus that neglects the role of the human in the loop.
A Framework for Characterizing User Interfaces in Disadvantaged Environments

Presenter: Dr. Priscilla Glasow, Lead Artificial Intelligence Engineer, The MITRE Corporation

7515 Colshire Drive, McLean, VA 22102, (703)983-6931, pglasow@mitre.org
Participating Individuals: Dr. Beth Yost, Dr. Fatma Dandashi, Jeff Higginson, James Hughes, Wilson Narvaez, Dr. Marwan Sabbouh, Salim Semy, The MITRE Corporation
Emergency responders, law enforcement officers, and forward-deployed military personnel may be in a disadvantaged environment created by technical and operational constraints. Disadvantaged users may have intermittent network connectivity, limited bandwidth, high latency networks, and be using a portable device with limited power and storage. Understanding the constraints in disadvantaged environments is important because if the constraints are not accounted for in the design of the user interface then the system will be difficult to use or not used at all. Therefore, to aid in the creation of applications for use in disadvantaged environments, we have created a characterization framework based on a survey of use cases. Four types of disadvantaged environments are characterized in our framework: dismounted user, mobile swarm, mobile center, and fixed center. These environmental classes are ordered from the most to the least disadvantaged and tied to command and control type environments. These environmental classes are characterized by network, resource, context, and hardware constraints. Network constraints are included because of their impact on the design of the user interface. After introducing the framework we discuss the user interface design implication of the constraints in each type of disadvantaged environment and provide suggestions from the literature on designing the user interface to reduce the impact of these constraints.

Approved for Public Release; Distribution Unlimited. Case Number: 07-1557.

©2008 The MITRE Corporation. All rights reserved.

Distributed Control and Collaborative Displays: Weathering the Change to a Network Centric Mission Environment
Dennis J. Folds, Principal Research Scientist and Chief, Human Systems Integration Division, Electronic Systems Laboratory, Georgia Tech Research Institute (GTRI), 400 Tenth Street N.W., Atlanta, GA 30332-0840, Phone: 404.407.7262, Email: dennis.folds@gtri.gatech.edu

C.J. Hutto, Research Scientist, Human Systems Engineering Branch – Human Systems Integration Division, Electronic Systems Laboratory, Georgia Tech Research Institute (GTRI), 400 Tenth Street N.W., Atlanta, GA 30332-0840, Phone: 404.407.6887, Email: clayton.hutto@gtri.gatech.edu

Planning for accurate manning levels for any future system is problematic since system technology is rapidly evolving.  Considerable variability and uncertainty exist before the system is actually created, thus making this type of estimate difficult.  Unmanned Aerial Systems (UASs), in particular, have a keen potential to change the way maritime surveillance operations are staffed.  For example, unlike manned aircraft platforms currently in use by the US Navy for maritime surveillance, the UAS will no longer have to staff an entire mission based on the peak workload that may only exist for only a portion of that mission.  The ground-based UAS can instead take advantage of a flexible crewing concept where the crew size dynamically adjusts to fit the needs of the mission.  However, UAS mission effectiveness will be highly dependent on optimization of the user interface, and both the user interface and the crew composition must facilitate effective use of multiple sensors and other mission systems.  Additionally, the transition to a Network-Centric Environment (NCE) by the US military raises legitimate questions regarding how systems can be designed to support shared command and control, as well as shared access to critical information.  The current presentation describes research intended to identify, prototype, and evaluate specific system design features needed to support innovative staffing solutions for these future systems using the UAS Human Factors Assessment Tool (HFAT).  The purpose of this research is to ensure that future UAS workstation designs adequately addresses specific needs implied by changes in the operating conditions of ground-based maritime surveillance operators compared to current aircraft-based operators. 

Designing Displays to Support Sensemaking: A Macrocognitive Approach
Robert Hutton, Senior Scientist, Klein Associates Division of ARA

1750 Commerce Center Blvd North, Fairborn, OH 45324. Ph: 937-873-8166,   rhutton@ara.com
Sensemaking has typically been investigated in the context of organizations (Weick, 1995), and post hoc explanations of accidents (Dekker & Lutzhoft, 2005). The approach that will be represented here has been to understand the process of sensemaking in real time decision making environments, for individuals and teams (Klein et al., 2006a; 2006b; Sieck et al, 2007). Recent work has explored a conceptual model of sensemaking, a methodology for understanding sensemaking in a work domain and leveraging that understanding for improving the design of displays and technologies (Klein et al., 2004; Dominguez et al, 2006). We are also currently applying this approach to understanding sensemaking in three different design contexts: a set of instructional workshops with systems designers and technologists, a project collaborating with military human factors analysts (both with the Singaporean Ministry of Defence), and in the context of a command center team in submarines. 

This work was supported by contracts with: the Defence Science and Technology Agency (DSTA), Singapore; the U.S. Naval Surface Warfare Center, Dahlgren; and, the U.S. Office of Naval Research.
3D Displays for Command and Control: A New Era Brings Forth Questions for Evaluation and Resources.
George Reis, Engineering Research Psychologist, Air Force Research Laboratory / Battlespace Visualization Branch, 2255 H Street Wright-Patterson Air Force Base, OH, 45433-7022, 937-255-8863, DSN: 785-8863, George.Reis@wpafb.af.mil.

Three dimensional (3D) displays are emerging in gaming and entertainment, business, and command and control (C2) environments. For military C2, 3D displays could be used to present virtual battlespaces as well as data structures or pictographic imagery. To fully understand the potential of 3D displays for military C2, observers’ perceptual range must be measured, and the methods by which we measure 3D display parameters must be explored. Although the jump from cathode ray tubes (CRTs) to liquid crystal displays (LCDs) was indeed a major technological shift, at least two things remained the same​─the viewer of the display observed a flat screen (relatively flat for CRT) and the focal point for the visual system remained the same. To add, many methods of measurement for certain parameters remained the same (e.g., measuring luminance output). The comparison of 3D displays with CRTs or LCDs is quite a different story. There are a number of technologies that provide 3D visualization (e.g., autostereoscopic, volumetric displays, computer-generated holography, and projector-based concepts). Each of these technologies provides imagery in a very disparate manner. These differences must be understood and it must be determined if certain 3D displays are better than others for certain tasks. It must also be determined if 3D is better than 2D at all. Metrics must be explored for 3D displays [e.g., subjective metrics (measuring the human experience), objective metrics (measuring the physical outputs of the system) and performance-based metrics (measuring the operator/display system utility)]. With so many different 3D displays and potential variables associated with these systems, evaluation seems limitless. Resources for such evaluation are also limited in terms of time, people, and funding. Well thought-out experimental design should help in such research where a multitude of new variables exist. For example, fractional factorial designs might be applied as well as methods for filtering out many levels of variables that appear saliently unfruitful. There are many C2 areas where 3D displays may help. One area that AFRL/RHCV is exploring is that of 3D visualization for Space Situation Awareness.

Architecture for the Development of Intelligent Adaptive Displays
Sean L. Guarino, Senior Software Engineer; Charles River Analytics Inc., 625 Mt. Auburn St., Cambridge, MA 02138; 617-491-3474 x 561; sguarino@cra.com
We will discuss the current progress of the Modular Adaptive Interface Suite (MAIS) architecture, designed for the development of intelligent agent-based adaptive displays, and the MAIS application in the air combat aviation domain. General advances in system performance and operational capabilities have led to a dramatic increase in the operational tempo facing military personnel, reducing the time available to process larger sets of tactically relevant information and to make effective operational decisions based on that information. For example, in the air-combat aviation domain, aviators must track, monitor, and process information arriving from many information sources and integrate that information into their cognitive decision-making process. The decision errors that occur when integrating large amounts of incoming information in a time-pressured environment can be grouped into three categories: situation assessment (SA) failures, workload-related errors, and human biases. To counter each of these sources of error, we must develop advanced adaptive human/computer interfaces (HCIs) that analyze the situation and identify potential errors according to the respective categories, and adapt the display to make optimal use of human operators’ cognitive resources to address these errors. In light of this need, Charles River Analytics, Inc. is currently developing MAIS, a generic and reusable modular software system that generates display adaptations based on a set of intelligent agent-based computational analysis modules. With these modules, MAIS can support expert behavior models to analyze domain-specific SA needs and potential errors, cognitive bias models to identify potentially disruptive human biases, and workload analysis models that evaluate operator mental and physical state. MAIS uses the results of these modules to drive the content, format, and modality of information displayed in a connected HCI to reduce decision-making errors. In the current NAVAIR-supported effort, MAIS has been applied to the air-combat aviation domain to provide aviators an enhanced awareness of engagements, weapons employment zones, and various geopolitical boundaries.
