
HUMAN SYSTEMS INTEGRATION (HSI) 

CHECKLISTS

HSI is a process to ensure that human performance constraints, manpower, personnel and training (MPT) issues, and safety and health aspects are considered throughout system design, development, fielding and sustainment.  It is a process to ensure that human-related goals, constraints, and issues are identified early in the acquisition process, that requirements are clearly stated, and that human outcomes are tested.  
The HSI process explicitly evaluates and integrates the seven functional human-related areas (HSI elements) into the weapon and supporting systems acquisition process.  The following is a list of the HSI elements and definitions.

· Manpower.  Determining the number & types of personnel required and authorized to operate and support the system.

· Personnel.  Assessing the required and available attributes of the personnel needed to operate and support the system.

· Training.  Developing a curriculum to provide personnel with the capability to operate and support a system.

· Human Factors/Human Engineering.  Optimizing the human/machine interface necessary to maximize task performance.

· Safety.  Reducing the probability and/or severity of the risk of accidents or bodily injury.

· Health Hazards. Applying biomedical principles to eliminate, minimize, or control the potential for human performance decrement, illness, or death.

·  Survivability.  Limiting the probability of personal injury, disability, or death of operators, maintainers, and supporters in their interaction with the system.

The elements are interdependent and must be examined together.  Tradeoffs must be made in the acquisition process.  Together, these elements define how the human impacts the system (in terms of effectiveness, operation, and support and their associated costs) and how the system impacts the human.  The “Human” in HSI includes all personnel (operators, maintainers, supporters, and trainers - Active, Reserve, Civil Service, and Contractors) who interact with the system.

HSI elements often exist as independent disciplines or functions in the Air Force.  Under a “stovepipe” approach, each element must find its own way into the acquisition process.  Proper implementation of HSI brings these elements together so that their interdependencies can be highlighted.  It provides a common base to make knowledgeable decisions.  

There are two levels of integration that must occur for HSI to be effective: integration among the seven elements (inter-element) and integration of the HSI elements with the rest of the design considerations (element versus design).  Inter-element integration can be viewed as optimizing the mix of manpower, personnel, training, human factors, safety, health hazards, and survivability considerations.  Element versus design integration can be viewed as optimizing the HSI elements with the rest of the design considerations.  The goal of HSI is to improve system performance and reduce life-cycle costs.

Some key HSI concepts 
Identification and documentation of issues and risks is a continuous process, from concept development, through system design, testing, and sustainment.

Each decision point generates the need to reassess HSI issues.

HSI is a continuing effort to identify, understand, trade-off, resolve, or accept risks during the development, modification, operation and maintenance of weapon systems.  

The purpose of this document 
The purpose of this set of checklists is to provide those involved in the HSI process with checklists of items organized by element that are often encountered.  HSI checklists can serve as training aids for new HSI practitioners and as convenient reminder checklists for experienced assessors. The user should not assume that the checklists provide total coverage of all possible elements, and should add items to the lists as appropriate. The checklist items are best used as a starting point for thinking about system concepts and designs.

HSI CHECKLISTS
MANPOWER
The number of military and civilian personnel required, authorized, and potentially available to operate, maintain, sustain, and provide training for systems.  Manpower must be considered in conjunction with personnel, training, and human factors/human engineering trade-offs.

Checklist

Are total manpower requirements within Air Force constraints? Are sufficient authorizations available; that is, ensure that the human resource demands of the system do not exceed the available supply: Compare requirements of system with projected quantities of qualified personnel.

Consider the numbers required of Active Component, Reserve, Officer, Enlisted, Government Civilian, and Contractor personnel.

Has the impact on operator, maintainer, and support personnel requirements been determined?

Does the new system require more, same, or fewer people than the predecessor system?

Will distribution of ranks/grade change?

Have all AF Specialties (AFSs) needed to support the new system been identified?

Was manpower addressed in the requirements documentation?

Has the impact of the system on force structure during replacement or "phase in" been determined? How long will "phase-in" take?

Has a Manpower Estimate been done?

If a manpower plus-up is required in authorizations for existing units, have tradeoffs been identified?

Is the system supportable in the current environment?

Is there an available forecast of future manpower requirements, or does one need to be completed?

Look especially for labor-intensive (high-driver) tasks, which might result from hardware or software interface design problems. Can increased workload be designed out by increasing system performance (i.e., built in error-malfunction diagnostics)?

Is recommended manning of operators-maintainers-repairers sufficient for continuous operations?

How long are shifts?  Consider the effects of degraded manning on performance because of fatigue.

What impact will unprogrammed losses have on workload and task completion? 

What is the impact of equipment failure on operators and supporters?

PERSONNEL 
The characteristics of personnel required to operate, maintain, and sustain systems.  These are reflected in the Target Audience Description.
Target Audience Description-defines the qualifications of the system operators, maintainers, and support personnel.

· Inventory, force structure & grade authorizations 

· AFS description 

· Biographical information 

· Anthropometric data 

· Physical qualifications 

· Aptitude requirements 

Checklist
Have the knowledge, skills, and abilities required by the new system been identified and documented? Compared against the aptitudes that the target audience possesses? 

Are there any aptitude-sensitive critical tasks? Is it likely that personnel in the TAD can perform the critical tasks of the job? Look especially for labor-intensive (high-driver) tasks, which might result from hardware or software interface design. Can high aptitude demand tasks be designed out by changes in system design?

Have minimum physical standards been established for system operators and maintainers?

Have security requirements been determined/documented for the operators, maintainers, and supporters?

Will the system require a new AFS?

 What is the impact on recruiting and retention caused by a new AFS?

Are there available forecasts of the future availability of required operator, maintainer and support personnel with the necessary skills, knowledge and abilities?

Will the system require a Special Duty Identifier?  

Does the proposed system have an impact on the reassignment system (turn around time) for operators/maintainers/repairers?

Has the impact of the proposed system on promotions and career development been determined for the operator/maintainer/repairer?

TRAINING
The development of instructional or educational curriculum, and on-the-job or unit training required to provide personnel (operators, maintainers, and support personnel) their essential job skills and knowledge. The system must be designed so that the specified target population can be cost-effectively trained to perform to standard.  The who, what, when, where and how of training must be considered.

Checklist

What is the Target Audience Description?

Will training be at the individual, crew/team, or unit level?  
Have the system's critical tasks been identified for operators, maintainers and support personnel?

Has all equipment needed to support the system been identified? 
When is training/how long is training, and how is it distributed?
Will sustainment or refresher training be needed? 

Has personnel flow through the personnel pipeline been evaluated? 
Where will the training be conducted?

· School 

· Unit organization 

· On-the-job (OJT) 

· Home (i.e., correspondence/web courses) 

· Training Centers 
What training methods and technologies will be used?

· Embedded

· Classroom

· Computer-aided

· Distributed

· Distance learning

· Hands-on equipment

· Training aids devices, simulators, or simulations, where simulations may be constructive (based on math or computer models), virtual using digital imagery, or live in the field. 

If training devices, computers and computer software, network systems are required, have plans been made for their development or acquisition?

HUMAN FACTORS/HUMAN ENGINEERING                                                                       Of the seven HSI elements, Human Factors/Human Engineering is the one with the primary responsibility for drafting HSI human performance objectives and thresholds.  Equipment performance requirements cannot be considered independent of human performance requirements and capabilities. The total system design includes hardware/software and operators, maintainers, and support personnel. Human Factors/Human Engineering draws on the other HSI elements.  MIL-HDBK-46855A (17 May 1999), Human Engineering Program Process and Procedures, outlines guidelines and practices for the application of human engineering to the acquisition of military systems and discusses Human Engineering and HSI.
Checklist

Does the design create unnecessarily stringent selection criteria for physical and mental capabilities?

Is the design compatible with anthropometric and biomedical criteria?

Have workload, situational awareness and human performance reliability been taken into account?

Is the human–system interface optimal?

What are the implications of mission and system performance requirements on the operator, maintainer, and supporter?

What are the effects of the design on skill, knowledge, and aptitude requirements?

Are there a design-driven human performance, reliability, effectiveness, and safety requirements?

Has simplicity of operation, maintenance and support been achieved?

What are the costs of design-driven human error, inefficiency, or ineffectiveness?

Has the impact of special equipment such as Mission Oriented Protective Posture gear been considered?

SYSTEM SAFETY                                                                                                                      The design features and operating characteristics of a system that reduce the probability/severity of accidents The objective of system safety is to maximize operational readiness and mission effectiveness through accident prevention by ensuring that appropriate hazard control measures are designed into the total system (materiel, performance procedures, and training) in a timely manner. .  System Safety deals with the safety of the materiel system, as well as of the operators, maintainers and support personnel.  A lessons learned database is available at U.S. Air Force Safety Center.

Checklist

Has a safety risk assessment been completed?

Have safety risks concerning power sources been considered?

· Electrical

· Mechanical

· Hydraulics/Pneumatics

· Chemical/explosive/propellants

· Look for safety risks associated with:

· Exposed, moving equipment

· Combustion processes

· High temperature devices

· Vehicular movement/flight

· Gun systems

· Missile systems

· Fuel system

Ensure design requirement statements have been developed to address/prevent the impact of:

· Catastrophic loss of materiel system or personnel due to failure of component or procedural error/omission

· Operational loss of system or disabling personnel injury due to component failure/malfunction

· Loss of system effectiveness or personnel injury due to component malfunction or procedural error/omission

Are all trade-offs or impact issues looked at for their effects on all other HSI domains as well as system cost and performance requirements (e.g., excessive training and personnel capability requirements to compensate for materiel system design weaknesses)? 

Are all functional, cost and performance data, as well as assumptions and other criteria, consistent with other analyses being performed on the system?

Is the system safe for personnel to operate, maintain, repair, and support?

 
HEALTH HAZARDS                                                                                                                 Assuring that the design features and operating characteristics of a system limit or reduce or eliminate the incident of illness/injury or death.  Prominent sources of health hazards include: acoustic energy, chemical substances, biological substances, temperature extremes, radiation energy, oxygen deficiency, shock (not electrical), trauma, and vibration.
Checklist

Acoustic energy: Consider potential for system-induced hearing loss from hazardous noise sources.

· Steady-State Noise: Magnitude, frequency, duration, type, occupational exposure limits

· Impulse Noise: Auditory and non-auditory blast overpressure

Biological substances

· Diseases transmitted to human by various animal species

· Communicable diseases

· Exposure to toxic plants; stinging /biting insects and arthropods; and species of poisonous lizards and snakes

· Exposure to bloodborne pathogens

· Diseases and debilitating ailments resulting from substandard levels of personal hygiene and sanitation

· Potential hazards associated with operation of food service facilities and management of field rations, microbiological quality of water supply, solid and liquid waste disposal, management of sewage disposal, infectious and medical wastes, pest management, graves registration, and field sanitation and personal hygiene practices and devices.

Chemical substances (combustion products & other hazardous materials.) 

· Exposures to hazardous materials via contact, inhalation, injection and/or ingestion used in or generated during the operations and/or maintenance of the weapon system

Oxygen deficiency 

· From poor ventilation or the presence of oxygen depleting agents in vehicle cabs or confined (enclosed) spaces.)

· Hypoxia at high altitudes

Radiation energy

· Non-ionizing radiation (RF, laser, etc)

· Ionizing radiation 

Shock

· Shock (not electrical) from rapid acceleration or deceleration (e.g., opening forces of a parachute or weapon recoil).

· Whole-body vibration

· Segmental vibration during operations and maintenance (e.g., localized body area or limb in direct contact with a vibrating source, operating a hand-held tool.)

Temperature extremes & humidity

Trauma 

· Physical trauma (e.g., resulting from impact)

· Musculoskeletal trauma (e.g., resulting from heavy or awkward lifting, repetitive operations/movements, or other adverse ergonomic health impact.)

Has a Health Hazard Assessment been planned/ completed?

Have adequate design (preferred), personal protective equipment, or administrative controls been implemented to mitigate identified health hazards?  Have identified health hazards been eliminated or reduced to an acceptable level of risk?  

For health hazards which cannot/have not be eliminated, has proper infrastructure and support planning been performed with the receiving operational, maintenance, and support communities?

Have design requirement statements been developed to address/prevent the impact or consequences of exposure to health hazards during operation, maintenance, or repair from:

· The system itself?

· Associated equipment?

Is qualified preventive medicine support available from the supporting medical activity?
  
SURVIVABILITY
The characteristics of a system that can reduce or limit the probability of injury to or death of operators, maintainers and supporters in a combat engagement.  This may involve protection against attack, reducing detectability, and avoidance of fratricidal engagement.

Checklist

Reduce friendly force losses:

· Consider the system’s ability to prevent engagement by allied forces.

· Can the system ability support correct identification of U.S. or allied systems?

· Does the system support training/readiness to reduce friendly force losses?

· Do the system’s weapons design characteristics reduce the probability of friendly force losses?

Reduce Personnel Detectability:

· Does the system’s physical signature affect the system’s detectability by threat forces?

· Do the system’s operational characteristics affect the system’s detectability by threat forces?

· Reduce Probability of being Attacked

· Does the system avoid appearing as a high value target?

· Does the system actively prevent or deter attack?

Prevent System Damage

· Does the system’s concept of employment affect the system’s survivability?

· Does the system’s minimize the risk to supporting personnel if the system is attacked?

Minimize Injury

· Does the system protect the crew from attacking weapons?

· What are the potential sources of injury in operating and maintaining the system?

· Can the system protect the crew from hazards relating to on-board equipment (fuel, munitions, etc.) in the event of an attack?

· Can the system prevent further injury after being attacked?

· Can the system support treatment and evacuation of injured personnel?

Reduce Physical and Mental Fatigue

· What are the physical constraints and workload placed on personnel by the system?

· What are the cognitive demands and workload placed on personnel?

· Can the system minimize the effect of physical and environmental stressors (e.g. noise, vibrations, bouncing, and extreme heat or cold) on personnel?

· Does the system promote unit/team cohesion?

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 .

 

 

 










