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References

DoDD 5000.1. Defense Acquisition

4.1.5. -- Total System Approach.

Acquisition programs shall be managed to optimize total system performance and minimize the cost of ownership. The total system includes not just the prime mission equipment, but the people who operate and maintain the system; how systems security procedures and practices are implemented; how the system operates in its intended operational environment and how the system will be able to respond to any effects unique to that environment (such as Nuclear, Biological and Chemical (NBC) or information warfare); how the system will be deployed to this environment; the system’s compatibility, interoperability, and integration with other systems; the operational and support infrastructure (including Command, Control, Communications, Computers and Intelligence (C4I)); training and training devices; any data required by the system in order for it to operate; and the system’s potential impact on the environment and environmental compliance.

DoD 5000.2-R, Mandatory Procedures for Major Defense Acquisition Programs and Major Automated Information Systems

4.3.8 -- Human Systems Integration (HSI)

A comprehensive management and technical strategy for human systems integration shall be initiated early in the acquisition process to ensure that: human performance; the burden the design imposes on manpower, personnel, and training (MPT); and safety and health aspects are considered throughout the system design and development processes.

Human factors engineering requirements shall be established to develop effective human-machine interfaces, and minimize or eliminate system characteristics that require extensive cognitive, physical, or sensory skills; require excessive training or workload for intensive tasks; or result in frequent or critical errors or safety/health hazards. The capabilities and limitations of the operator, maintainer, trainer, and other support personnel shall be identified prior to program initiation (usually Milestone I), and refined during the development process. Human-machine interfaces shall comply with the mandatory guidelines for all C4I systems, automated information systems, and weapons systems that must interface with C4I systems or automated information systems, as defined in the DoD Joint Technical Architecture (JTA).

Reports, plans, and program decisions made by the HSI communities outside the acquisition infrastructure (e.g., manning documents and personnel occupational specialty decisions) must reflect and, to every extent possible, be reflected in program design decisions, trade-offs, risk assessments, and test results.

Potential New DoD 5000.2R draft for comment - available on the Defense Acquisition Deskbook website for information purposes and includes information on HSI.  

2.7.3
Human Systems Integration (HSI)

The PM shall pursue HSI initiatives (see 5.2.8) to optimize total system performance and minimize cost of ownership. The PM shall integrate manpower, personnel, training, human factors, health, safety, and personnel survivability considerations into the acquisition process.  The support strategy shall identify responsibilities, describe the technical and management approach for meeting HSI requirements, and summarize major elements of the training development plan.  The following considerations apply:

Manpower. The AS shall document an approach to provide the most efficient and cost effective mix of DoD manpower and contract support. The PM shall not contract inherently governmental and exempted functions.

Personnel.  The support strategy shall address specific, needed, planned, and initiated personnel initiatives and actions to achieve readiness, rotation, or career progression objectives or to reduce manpower or training costs.  The support strategy shall identify schedule or cost issues that could adversely impact program execution if revisions are necessary to the knowledge, skills and abilities for military occupational specialties (to ensure operators, maintainers, and support personnel can perform their jobs).  The PM shall address actions to combine, modify, or establish new military occupational specialties or additional skill indicators or issues relating to hard-to-fill occupations if they impact the ability to execute the acquisition strategy.

Training.  The PM shall summarize major elements of the training development plan (DoDD 1430.13) in the support strategy, and identify necessary training initiatives to enhance the user’s capabilities, improve readiness, or reduce individual and collective training costs.  The training plan shall maximize the use of technology, particularly embedded training, to provide anytime, anyplace training that reduces the demand on the training establishment and reduces ownership costs. The PM shall work with the training community to develop options for individual, collective, and joint training for the personnel who will operate, maintain, support, and provide training for the system

If not addressed in the C4I Support Plan (see 6.3 and Appendix 5), the acquisition strategy shall include a description of interoperability requirements necessary to support unit and joint training architectures. The PM shall identify technical, schedule, and funding issues if the training infrastructure requires modification to support program execution, if these issues impact the ability to execute the acquisition strategy.

Crew Survivability.  For mission critical systems, the PM shall address crew survivability issues including protection against fratricide, detection, and instantaneous, cumulative, and residual nuclear, biological, and chemical effects; the integrity of the crew compartment; and provisions for rapid egress when the system is severely damaged or destroyed.  The PM shall address special equipment or gear needed to sustain crew operations in the operational environment.  See also 5.3.1.

2.7.4
Environment, Safety, and Health Considerations

As part of risk reduction, the PM shall prevent environment, safety, and health (ESH) hazards, where possible, and shall manage ESH hazards where they cannot be avoided.  The support strategy shall contain a summary of ESH risks as documented in the Programmatic ESH Evaluation (see 5.2.9).

5.2.8
Human Systems Integration (HSI)

The PM shall initiate a comprehensive strategy for HSI early in the acquisition process to minimize ownership costs and ensure that the system is built to accommodate the human performance characteristics of the user population.  The PM shall work with the manpower, personnel, training, safety, health, habitability, survivability, and human factors engineering (HFE) communities to translate the HSI thresholds and objectives in the ORD into quantifiable and measurable system requirements.  The PM shall include these requirements in specifications, the Test and Evaluation Master Plan, and other program documentation, as appropriate, and use them to address HSI in the statement of work and contract.  The PM shall identify any HSI-related schedule or cost issues that could adversely impact program execution.

The PM shall employ HFE during SE (to include function allocation) to provide for effective human-machine interfaces.  Design efforts shall minimize or eliminate system characteristics that require excessive cognitive, physical, or sensory skills; require extensive training or workload-intensive tasks; result in mission-critical errors; or produce safety or health hazards.

The PM shall eliminate hazards and specify limits for human exposure and protection in hazardous environments (e.g., thermal, toxic, or other system specific hazards).

5.2.8.1
Manpower Initiatives

The PM shall work with manpower and functional representatives to identify needed, planned, and initiated manpower initiatives; and to employ as practicable, manpower or competitive sourcing initiatives, interagency or intra-governmental support agreements, or other actions to reduce manpower requirements, improve the efficiency or effectiveness of support services, or enhance the cross-functional integration of support activities.  Manpower initiatives shall include the consolidation, restructuring, or reengineering of activities; the adoption of better business management practices; and, termination of obsolete services or programs; as appropriate.

5.2.8.2
Personnel Initiatives

The PM shall consider current personnel policy and recruitment trends to better define the human performance characteristics of the user population.  In as much as possible, systems shall not require special cognitive, physical, or sensory skills beyond that found in the average recruit.

5.2.8.3
Training

As platform functions become increasingly automated, HSI shall match the cognitive processes of the operators and maintainers to the information processes of the platform.  Training subsystems, including job aids, shall evolve from being separate support functions into being an integral part of the platform’s information architecture.  The PM shall consider design options and emerging training technologies that can improve the users' performance and readiness, and reduce individual, collective, and joint training costs.  The PM shall maximize simulation-supported embedded training to reduce the need for OPTEMPO.  Training systems shall fully support and mirror the interoperability of the operational system.  The PM shall base training decisions on a cost and training effectiveness analysis that looks at full life-cycle training costs.

5.2.9
Environment, Safety, and Health (ESH)

All programs, regardless of acquisition category and throughout their life cycle, shall comply with ESH statute, regulation, and policy (collectively termed regulatory requirements).  The PM shall ensure a system design that can be tested, operated, maintained, repaired, and disposed of in accordance with ESH regulatory requirements.  The PM shall remain cognizant of ESH regulatory changes, and evaluate and react to the impact of each change on the program life cycle.

The PM shall integrate ESH issues into the SE process.  The PM shall conduct ESH analyses, and prepare a Programmatic ESH Evaluation early in the program life cycle (usually Milestone B).  The PM shall keep the evaluation updated over the system life cycle.  The PM shall use the Evaluation to help prevent and manage ESH hazards, and to determine how to best meet ESH regulatory requirements and DoD standards.  The evaluation shall identify ESH responsibilities and establish program-progress tracking and documentation requirements.  The PM shall provide details of the evaluation, including documentation, as part of IPPD.

AF Instruction 10-601; Mission Needs and Operational Requirements Guidance and Procedures; 1 October 1998; (Includes IC 99-1, 13 Aug 99) 

5.3. Human Systems Integration. Address HSIPRIVATE "TYPE=PICT;ALT=Next Hit" domains to include: Establish broad manpower constraints for operators, maintainers, and support personnel. Identify requirements for manpower factors that impact system design (utilization rates, pilot-to-seat ratios, maintenance ratios). Establish broad cognitive, physical, and sensory requirements for the operators, maintainers, or support personnel that contribute to, or constrain, total system performance. Establish requirements for human performance that will achieve effective human-system interfaces. Identify requirements for combining, modifying, or establishing new military occupational specialties. Broadly describe the training concept to include requirements for simulators, training devices, embedded training, and training logistics. Include safety or health and critical errors that reduce job performance or system effectiveness given the operational environment. Determine objectives and thresholds for the above requirements, as appropriate.

MIL-HDBK-46855A, DoD Handbook, Human Engineering Program Process and Procedures, 17 May 1999.  Guidelines and preferred practices for applying human engineering to military system design.  Discusses relationship of human engineering and HSI.

MANPRINT in Acquisition: A Handbook.   MANPRINT is the Army’s HSI program.  The handbook provides guidance for those who are responsible for coordinating, implementing and managing an HSI  program.  While written for an Army audience, most of the information is applicable to any HSI program.

Available on the MANPRINT website at http://www.manprint.army.mil.

MANPRINT, an Approach to Systems Integration.  Edited by Harold R. Booher, Van Nostrand Reinhold Publishers, 1990.  This book outlines a comprehensive approach to a “people-oriented” systems development.  

Web Sites

Defense Acquisition Deskbook
http://www.deskbook.osd.mil 



Contains mandatory and discretionary guidance as well as information on common practices specific to Human Systems Integration and to the Acquisition Strategy Panel. 

HSI Discretionary Practices    http://web1.deskbook.osd.mil/valxin/268.htm  gives DoD and AFMC guidance on the HSI process.

Directory of Design Support Methods (DDSM), Defense Technical Information Center, MATRIS Office  http://dticam.dtic.mil/
The Directory of Design Support Methods (DDSM) is a revision of the original report developed under the auspices of the Designing for the User Subgroup of the Department of Defense Human Factors Engineering Technical Advisory Group (DoD HFE TAG). The original document, and its associated database, have been expanded to include the NATO Panel 8, Research Study Group 21 LIVEWARE database. This document provides an annotated directory of human systems integration (HSI) design support tools and techniques that have been developed by the DoD, NASA, FAA, NATO countries, academia, and private industry. 

Army MANPRINT  Program   http://www.manprint.army.mil
The MANPRINT (MANpower and PeRsonnel INTegration) program is the Army’s Human Systems Integration Program.  This site provides a great deal of information on HSI program implementation.  It also outlines HSI training provided by the Army.  This training is available to Air Force personnel and to government contractors. 

AF Reduction in Total Ownership Cost (R-TOC)
http://safaqx.anser.org/rtoc/scripts/library.asp
The R-TOC program's purpose is to reduce operational support costs and utilize the savings to enhance modernization efforts while meeting the warfighter's needs. This site lists resources relating to cost analysis and total ownership cost estimation and reduction .

 The Crew System Ergonomics/Human Systems Information Analysis Center (CSERIAC) 
http://iac.dtic.mil/hsiac/
CSERIAC/HSIAC is a gateway to worldwide sources of up-to-date human systems information for designers, engineers, researchers, and human factors specialists. CSERIAC provides a variety of  products and services to government, industry, and academia to promote the use of ergonomics in the design of human-operated equipment. CSERIAC is one of more than 20 Information Analysis Centers that provide technical information services in a variety of subject areas. 

DoD HFE TAG
http://dticam.dtic.mil/hftag/index.html
The Department of Defense Human Factors Engineering Technical Group (DoD HFE TAG) was implemented by a Memorandum of Understanding signed by the Assistant Secretaries of the Services in November 1976 for the purpose of coordinating and communicating research and development at the working level among the services and other Government agencies involved in Human Factors Engineering. 

If you have items to add to the lists or any suggestions or questions, please contact:

AF Human Systems Integration Office

311th Human Systems Wing

Directorate of Plans and Programs

2510 Kennedy Circle

Brooks AFB TX 78235-5120.   

DSN 240-4452/Comm 210-536-4452. 

FAX 210-536-4475.  

Email:  hsio@brooks.af.mil
