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Monterey Technologies, Inc. (MTI) is a Human-Centered Analysis, Design, and Ergonomics firm. The company, incorporated in 1984, provides products and services to Government, Commercial, and International clients. The company is headquartered in Monterey, CA, with regional offices in Santa Clara, CA, Pensacola, FL, Seattle, WA, and at NASA Ames Research Center, Moffett Field, CA

MTI provides human-centered analysis and design services that improve human performance.  We perform usability analysis on hardware and software, and evaluate these systems from the user standpoint.  Our user-centered analysis results in optimized user interface designs, and improved technical business processes.  We work with your hardware, software and website design teams to provide user interfaces that promote user efficiency and productivity. We plan, develop, test, and implement human oriented solutions that will increase human performance of your employees, and decrease your costs.

We approach problems from the human side rather than the technology side of the issue.  We identify and analyze the problem to define the mission, goal or objective, and determine just what it is that an individual is supposed to be accomplishing.  We conduct detailed task analyses to determine exactly what an individual is doing to accomplish assigned tasks.  We evaluate the tools and how are they implemented.  We combine these analyses to identify problem areas and inefficiencies.  We then recommend solutions to these problem areas that will make your people more efficient in completing assigned work.  These solutions will vary with the situation, and may take the form of something as simple as additional training, or something as complex as complete as user interface, workspace, or business process redesign.  

Are your people using the right hardware and software for the job?  Is the equipment placed properly?  Is there redundancy? Are the user interfaces understandable?  We recommend appropriate hardware or software, assist in developing better user interfaces, and work with your team to improve human performance.

Human Factors is the study, design, and evaluation of human-machine systems with an emphasis on human capabilities and limitations as they impact system operation. The goal of human factors is to optimize human-system performance while maximizing human safety and operational effectiveness. This emphasis allows us to significantly improve human performance. As human factors engineers, we evaluate human-machine systems by performing mission, task, and workload analysis to identify functions that humans are assigned to accomplish using existing systems. We identify problem areas that hinder human performance and, based on our analysis, define improvements to the human-machine interfaces, such as hardware redesign, software redesign, GUI development, workspace & workplace layout redesign, and business process redesign. Also, based on the analysis, we will implement new systems that resolve human performance conflicts. We will restructure task assignments and workflow to increase efficiency in a work environment. MTI integrates technology and human behavior to optimize system performance, productivity, and safety while reducing human errors and operational costs.

Human factors expertise on the design team can improve the design process and lower the overall cost of the product. A product can be designed through trial and error (a lengthy and costly process), through the opinions of the designer (which could be hampered by personal preferences), or by the application of human factors principles to the design. Using human factors principles throughout the design process will result in a more usable product, keeps design costs low, and will make humans more efficient.

MTI personnel bring the human performance perspective to the product design process.  We begin with the identification of the goal or objective, and analysis of the tasks the human must perform.  What is the human trying to accomplish by using the product?  What functions and tasks must he perform with the product?  How does he currently accomplish them?  What are the problem areas?
Through this analysis, MTI personnel determine how user interfaces should be modified to improve human performance when using a product.  These principles apply to the design of a wide variety of products.  We use this approach to design human/computer interfaces for commercial hardware and software systems, many types of Graphic User Interfaces (GUI's), and Human Machine interfaces for complex systems such as military and commercial aircraft cockpits, and multi-person systems with multiple workstations. Our approach has been proved equally effective for commercial product designs such as cell phone front panels, medical instruments, automobile instrument panels, remote control devices, and many other types of products.   The human performance perspective in product design spans a broad range of product types in both the Government sector, and commercial industry.  Using human factors engineering principles in product design results in easier to understand interfaces, and more useable products.
“What MTI Human Factors Experts can do for you” 

Reduce your cost of doing business

Help you properly size your workforce

Help you establish the right workforce skills mix

Improve your existing product user interface designs

Assist in designing new, more “user-friendly” products

Increase your overall efficiency by improving workspace layout

Increase your overall efficiency by improving your human system interfaces

Improve individual productivity through task analysis & task redistribution

Help you make better hardware and software source selection decisions

Make your workplace safer for employees

Make your products more competitive through usability testing & analysis
Make your website more effective through usability testing, and user-centered design
IDEA: Interface Design by Ecological Analysis

MTI’s User Centered Design Process

The user is at the core of the Monterey Technologies, Inc. design process, surrounded by the environment in which their work is performed.  The design process is successful only if it considers both user and environment attributes; inadequate attention to one or the other leads to interface failure.  We use an approach based in systems engineering where we observe and develop an understanding of activities at every stage of the process.   We  focus on learning the user’s information requirements, task environment, capabilities, preferences, and level of satisfaction with the work.  Our process identifies interface or process issues and problems, and provides us with an understanding of why the issues and problems occur.  Only when there is a thorough understanding of why problems exist can reasonable solutions be developed.  Our team is composed of a variety of experts in human behavior, technology subject matter experts, system and process designers, and individuals skilled in human performance improvement.   This diversity provides us with the expertise to  thoroughly understand human performance issues and design solutions to improve human performance and productivity.  

MTI’s design process is called IDEA: Interface Design by Ecological Analysis.  It is a structured set of steps to identify and document the task and user environment, identify and document existing process issues, identify likely areas for human performance improvement, and generate recommended courses of action to improve human performance.  Here are the steps in the process.

1. Mission and Task Analysis

· Define the objective 

· Identify, from a top down perspective, what is to be accomplished, and any constraints that exist.

· Identify mission phases, segments, and tasks, and information required in each

· Identify and list mission critical tasks (those that result in mission success/failure)

· Identify 2 or 3 important “scenarios” in which these tasks are performed
2. System Specification Documentation

· Identify all existing systems associated with the mission to be accomplished.

· Document information flowing into and out of each system associated with the mission.

· Identify all required system interactions with supporting systems.
3. Conceptual Design:  Mission and Task Analysis (  Task Flows

· For current system, document current ways of performing critical tasks (task flows, i.e. how the work is currently being accomplished)

· Document mission triggers, and user’s response to each, using current systems, in low and high levels of detail

· For current system or process, estimate workload  for mission critical tasks

· Develop low detail “Blue Sky” (i.e. highly desirable) concept of how each critical task might be performed with new system

· Develop high detail “Blue Sky” concept of how each critical task might be performed with new system

· Compromise:  obtain design team consensus on what is desirable, yet still feasible (within scope)
4. Design Prototyping

· Develop a prototype of the interface or process concept.

· User walks through design concept, providing usability feedback to designers.

5. Detailed Design

· Use a rapid prototyping tool to model or prototype a new interface or process.

· Walk through design with the users, incorporating scenarios identified during Mission and Task Analysis

· Document user suggestions for change, rate for desirability vs. feasibility

· Repeat (an iterative process to achieve optimum solution).
6. Documentation

· Document all issues and problems identified in the user-centered design process.

· Document recommendations for process changes to improve human performance.

· Document recommendations for technology applications (not necessarily specific hardware or software) to improve processes.

· Document the recommended approach or solution (user interface or process) such that developers doing the final implementation know how it should look, and respond.

Contract Experience

MTI has completed or is currently performing over 200 prime or subcontracts, ranging from $1,000 to over $4,000,000 in value.  Our project customers include NASA, the U.S. Navy, Army, Air Force, Department of Transportation, FAA, IBM, Thomson Consumer Products, Battelle, CAE Electronics, Kaiser Electronics, and many other corporations and universities.  MTI's expertise, as demonstrated in its project accomplishments, spans a broad range of research and development in diverse areas such as:

· Flight Simulator Research

· Satellite Controller Workstation Design

· Multifunction Display Design

· Task Aid development for TAMD planning system

· Control Station design for Army UAV

· Navy Command Center layout design

· C2/Battle Management System Performance Requirements

· Driving Research Simulator Design

· Performance Measurement Development

· Mission Scenario Development 

· Pilot/Cockpit Interface Design

· Simulator Induced Sickness

· Workload Analysis

· Business Process analysis & design

· Helmet Mounted Display Technology

· Colorimetric Specification for Displays

· Human‑System Performance Evaluation

· Product Usability Testing & Analysis

· Heuristic Evaluation

· User Interface Design for consumer electronics
· Competitive product testing & analysis

· User-centered website analysis & design
Client List

MTI has provided user-centered analysis, design, usability testing, and other human factors-related services to many commercial, Government, and international organizations.  A representative list of our commercial clients includes:

IBM

Lockheed Martin

Northrop Grumman

General Dynamics

Telephonics

Boeing

3-COM

PeopleSoft

Innoventry

Thomson Consumer Electronics

QualityLogic

Johnson Controls

Prince Corporation

Hewlett Packard

Motorola

Ericsson

Nortel

AT&T

Glaxo Wellcome

Intuit

Atlanta Airline Terminal Corp. (AATC)
Washington Mutual Bank 

U.S. Army

U.S. Air Force

U.S. Navy

U.S. Coast Guard

NASA

FAA

Department of Transportation

Department of Energy

Government of Australia

Representative Work - Government Projects

Monterey Technologies, Inc. (MTI) has successfully designed, developed, and evaluated human‑machine interfaces (HMI), including advanced display systems, for a variety of Military, NASA, and commercial applications.  Many of these programs require integration of data from multiple sources and/or integration of data over time in order to provide useful information to the operator.  During the course of this work MTI has become intimately familiar with the information required by C4I operators to accomplish specific mission objectives.  It is clear that in a number of instances, C4I operators must manually integrate data from multiple sources (e.g., ESM, radar, and SATCOM data).  The MTI team has specific experience in Joint Task Force (JTF) and Joint Forces Air Component Commander (JFACC) operations that provides an understanding of the “big picture” presented by Joint operations.  This include an appreciation for emerging missions (e.g., cooperative engagement, theater ballistic missile defense, UAV control, etc.), new sensor systems (e.g., IRST, SAR/ISAR Radar, MM wave radar imaging, etc.), and changes in theater-level operational areas that will affect C4I operators.  This level of understanding allows us to consider the implications of various design alternatives from a broad perspective.  Brief descriptions of related work currently underway or previously performed by the MTI team are provided below.

Improved Human-System Interface (HSI) for Satellite Control

This work was performed for the U.S. Air Force, and was focused on the ability of satellite controllers to maintain and task their satellites. The current system used by satellite controllers is difficult to learn and to use. The shortcomings in the current system make it difficult for the controller to assess the current state of the satellite and to make the control inputs that are required to maintain or to re-task the satellite. The Human-System Interface (HSI) needed to be improved to allow the controller to make decisions and take action more rapidly.  A second goal of the project was to improve the HSI and provide job aids for relatively novice controllers to bring their performance to a level similar to that of expert controllers.

MTI performed a task analysis of controllers performing a sample of satellite supports. The data from this task analysis was used to identify HSI characteristics that have an adverse impact on the performance of controllers. Using this information, MTI developed a multi-modal HSI for satellite controllers. We also restructured the controller’s tasks to capitalize on the human’s abilities. This HSI includes improved data presentation formats, tools to aid the controller in identifying on-board problems with the satellite, and better ways to interact with the system.

Tests of the improved HSI showed that tasks could be performed in approximately 40% of the time required to accomplish the same tasks using an existing satellite control workstation. This improvement came without lowering the accuracy of problem diagnosis.  The new HSI features will reduce both the initial and recurrent training required for controller certification.  This work was targeted at the health & safety side of satellite control, but is equally applicable to the payload side of satellite control.  
Multi-Sensor Integration (MSI) system specification performance requirements for the Australian Wedgetail Airborne Warning & Control Aircraft.   This analysis work was performed at the Australian Defence Science & Technology Organization (DSTO), Adelaide, Australia in support of the Royal Australian Air Force (RAAF) Wedgetail System Project Office.  The analysis defined the MSI operational performance requirements for the Wedgetail mission system, developed the RAAF “A” Specification for multi-sensor integration, and made recommendations for the re-drafting of the “B” specification to meet the MSI operational performance requirements.  Critical areas addressed in the analysis were; requirements for graphic display of “fused” information to Wedgetail system operators, requirements for manual operator “drill down” into fused track information, requirements for automatic assignment of target ID, requirements for system threat assessment, and requirements for assignment of target ID probability.

Data Fusion Interface (DFI) for the E-2C NFO Workstation.  This Phase I SBIR program was a follow-on program to the New Millennium Electronic Surveillance Interface Suite (NEMESIS) project described below.  The work focused specifically on developing conceptual approaches for the display of fused or integrated information to E-2C mission operators using the Hawkeye 2000 HMI as a baseline.  The significant issues addressed were the graphic representation of fused information on the operator main display, methodologies for integrating on-board real time data with off-board near-real-time and non-real time data, integrating active sensor data with passive sensor data, display of target identification, system assignment and display of  target ID probability, and system operator ability to manually “drill down” into automated fused track information.  

Next Millennium Electronic Surveillance Interface Suite (NEMESIS).  This Phase II SBIR program focused on the development of an advanced workstation layout, HMI, and tools for a future airborne C4I operator workstation.  MTI analyzed the tasks currently performed by Navy E-2C NFO’s operating Group 0 and Group 2 aircraft across the aircraft’s major mission areas, identified the time required to perform each task, and evaluated the load placed on the NFO by each task.  Based on the results of these analyses a demonstrator of an optimal workstation was built.  This mock up was used to demonstrate advanced C4I operator HMI concepts.  Perhaps more important, new methods of interacting with the system, including a variety of task‑specific decision aids, were developed.  These included methods of combining raw data into information that is meaningful to a C4I system operator without additional processing, use of multiple pointing devices, and improved methods of presenting the information so that it can be used immediately by the operator.  Several of the interface elements developed during this program were incorporated into the E-2C Hawkeye 2000 weapon system upgrade program. 

Helmet Mounted Display for CV/CVN Landing Signal Officers (LSO).  MTI is conducting an ongoing program to develop a Helmet Mounted Display (HMD) for LSOs.  During the course of this program, MTI has identified the information LSOs require during each phase of an aircraft’s approach.  In a number of instances, combining data from multiple sources and/or integrating data over time into a single display element has been proposed in order to improve LSO performance without increasing their workload.  Several instances where optimal display characteristics cannot be determined analytically and the alternatives must be evaluated experimentally have been identified.  (For example, the selection of the world, the ship, or LSO’s head as a frame of reference for specific symbols.)  

Improved Visual landing Aids for Air Capable Ships.  The current Visual Landing Aid suite aboard amphibious ships is not adequate to support helicopter operations around the ship, particularly operations aided by the use of Night Vision Goggles (NVGs).  The lack of support is manifest in pilot workload, as well as in reduced safety and reduced operations tempo.   MTI has identified additional information that is required to support helicopter operations around the ship, and is developing active as well as passive visual systems to provide that information to aircrews.

Ambient Symbology for U.S. Army Rotorcraft.  MTI is currently working on a program to investigate the feasibility of displaying information in a way that it can be processed by the ambient (as opposed to focal) visual system of pilots.  Presenting information in the portion of the visual field serviced by the ambient system in an effective manner presents an opportunity to cue pilots while simultaneously reducing the visual clutter in the portion of a display serviced by the focal visual system.  This is expected to result in improved visual detection of targets without adversely impacting the amount of aircraft system and flight information available to the pilot. 

Intelligent Helmet-Mounted Display (HMD) Mode Control.  MTI recently completed a program to demonstrate the feasibility of automated HMD mode control (Sharkey, Neuman, Kennedy, and Zhang, 1996;  Newman and Sharkey, 1996).  In order to conduct this work a low fidelity helicopter flight simulator was developed in‑house as a test bed.  Two baseline display mode control techniques (i.e., manual mode control and mode control proposed for the RAH‑66 Comanche helicopter) were implemented.  This program demonstrated the potential for reducing aircrew manual workload and display clutter while increasing situational awareness of the pilot by automating control of the information and symbology displayed on the HMD. 

Obstacle Avoidance System (OASYS).  Symbology concepts for OASYS were developed and evaluated in a series of part task and full mission simulations (Sharkey & Nemire, 1991; Sharkey, 1992, 1993).   OASYS is a laser radar based system for detecting wires and other hazards to helicopter flight that are not visible to the pilot, and cueing the pilot to avoid the obstruction.  This research program was conducted using the Army's Crew Station Research and Development Facility (CSRDF) at NASA Ames Research Center.  The results of this series of experiments led to recommendations of symbology and symbology drive laws for obstacle avoidance sensor information on non-head tracked helmet mounted display systems.

Tri‑Service Symbology Evaluations.  MTI staff, in conjunction with Army and other contractor personnel, completed an experimental investigation of the effects of helmet mounted symbology design, information displayed, and stabilization technique on rotorcraft pilot performance (Haworth, Sharkey, & Lee, 1995).  In this experiment, pilots performed a series of tasks using each of five basic symbol sets.  These sets differed in terms of the stabilization method (e.g., aircraft stabilized or world stabilized). The results showed positive effects of specific symbols or symbol stabilization techniques for certain flight tasks.

Representative Work-Commercial Projects

Software User Interface Analysis & Design - MTI performed analysis of the user interface for product improvement for a major international ERP software vendor.  Our work provided analysis of current software products, and generated specific recommendations for improving the user interface (UI).  MTI also provided software development guidelines for system usability that the vendor incorporated into their software design process for future product upgrades.

Competitive Product Analysis - MTI performed a competitive product usability analysis for a major nationwide vendor of financial software products.  We conducted independent usability and competitive product testing of one of the vendor's software products against the vendor's primary competitor's product, provided a comparative usability analysis report, and recommendations for improving the usability of the vendor's product.  

Usability Testing & Analysis, Bank ATM Machines - MTI performed usability testing and analysis on a next generation user-specific ATM device for a manufacturer of bank ATM machines.  The usability testing focused on presentation of information on ATM screens, and tested the cognitive ability of representative users to operate the ATM and accomplish specific functions.  Our usability testing and analysis resulted in significant re-design of the product, making it much easier for the targeted clients to understand and use effectively.

User Interface Design - telephone handsets - MTI performed user interface task & function analysis, and generated user interface design recommendations to the business telephone handset design team for a major equipment manufacturer.  MTI performed the initial analysis, made design recommendations, and conducted user testing at various stages of the design process, resulting in iterative improvements of the design prior to determination of the production design.   

Usability Testing - telephone mini-web browser - MTI designed a multi-function usability test for the developer of a mini-browser designed to provide internet connectivity from cellular telephones.  MTI designed the project to test telephones from multiple manufacturers, and have users perform a variety of different functions from each, using the mini-browser.  MTI usability experts generated recommendations for the design team on screen designs to improve usability across a cross-section of cellular telephone products.

Usability Testing - Consumer Electronics Products - MTI executed a usability testing program and a comparative usability analysis on portable CD players for a major international manufacturer of consumer electronics.  The primary goal of the testing was to satisfy the corporate legal department on CD player performance prior to allowing the corporate marketing department to make certain CD player performance claims on the CD player packaging.  MTI conducted the usability testing, and provided CD player performance analysis under multiple use conditions.  MTI also conducted a competitive usability analysis against five other competing brands of portable CD players, and provided a report indicating how this manufacturer's portable CD player performed, under a variety of actual use conditions, against their competitor's products.  

User-Centered Design - Bank Kiosks - MTI performed a user-centered design analysis of grocery store-based bank kiosks for a major national bank.  MTI conducted a task & function analysis to better understand all of the functionality required in the bank kiosk, and conducted multiple user interviews to more fully develop end-user functional requirements.  MTI also analyzed compliance issues in the design layout of the kiosk with regard to the Americans with Disabilities Act.  MTI provided a report to the bank with recommendations for location of kiosks within the grocery store, and recommendations for the layout of the kiosk within the allocated space to improve the effectiveness and usability of the kiosk, and to actually make the kiosks usable for handicapped individuals, rather than have the design layout merely comply with requirements.

User-Centered Analysis - Business Process Improvement - MTI conducted a user-centered analysis of the operations of a company responsible for all custodial and maintenance operations for a major US airport.  The analysis consisted of a task & function analysis of the operations, employee interviews from senior management through the lowest level workers, a review of all written policies & procedures, and on-site observation of all work and workflow processes.  This analysis resulted in MTI generating a report to corporate management providing a list of actions, prioritized by importance, ease of implementation, and cost, that should be taken to improve overall execution performance and reduce operating costs.

