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Space and Naval Warfare Systems Command 

• The lead organization responsible for transforming information technology 
in the US military maritime domain.

• Development, testing and acquisition of systems for future Navy 
command, control, communications, computers, intelligence, surveillance 
and reconnaissance products.

• Create a highly adaptive, networked and distributed naval force with the 
increased speed, agility and security required to support constantly 
evolving mission needs.

• Provide the operational commanders the ability to make more timely and 
informed decisions based upon the best information and practices.   



Human System Integration

• Human Systems Integration (HSI) is a formal acquisition process that 
accounts for human performance in capability definition and system 
development. 

• It is a system engineering practice designed to ensure that human 
performance related issues are identified early in the acquisition lifecycle 
and mitigated during system development and testing.

• HSI integrates human capabilities and limitations into system definition, 
design, development and evaluation to optimize total system performance 
in operational environments. 



What is Human System Integration?
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[1] Adapted from table included in the Human Systems Integration Guide (HSI Virtual SYSCOM Working Group, April 2005).



HSI For Command & Control

Human Factors Engineering

• Tasks
• Top-down functional analysis and allocation
• Task-centered design

• Knowledge Engineering
• Human information requirements & access (mapping)
• Cognitive engineering



Human Factors Engineering - Tasks

Top-Down Functional Analysis and Allocation

System functions are identified and then decomposed to tasks.  
Tasks can be allocated to users or be automated.  User roles are 
defined and skill sets are determined.

Task-Centered Design

Takes into account relevant human performance issues and 
objectives. Task-centered design attempts to optimize the user 
interface around the capabilities of the user, rather than forcing 
the user to accommodate the system or function.



Human Factors Engineering - Knowledge

Human Information Requirements & Access

Requires a full understanding of what uses need to know to 
perform their jobs and designing the system to customize 
information access and representation.  

Cognitive Engineering   

Individual users at various levels need access to critical 
information related to their assigned jobs, with the ability to 
access more detail as required.   Development of a concept of 
operations must be focused on the tasks that the operational 
users have to perform.









Preliminary Design Review (PDR)
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HSI Plan (HSIP) for Human Factors Engineering

• Human Engineering Program Plan (HEPP)

• Human Systems Engineering Analysis Report (HESAR)

• Task Analysis/Task Allocation Report 

• Human Engineering Design Approach Document (HEDAD)

• Human Engineering Test Plan (HETP)

• Human Engineering Simulation Description

• Human Engineering Test Report (HETR)

• Task Centered Design Considerations



Human Engineering Program Plan (HEPP)

• Describes the developer’s entire human engineering program, identifies its 
elements, and explains how the elements will be managed.

• DI-HFAC-81742



Human Systems Engineering Analysis Report

• The HESAR describes all the HFE activities conducted as part of the 
system analysis. The data are used by the procuring activity to evaluate the 
appropriateness and feasibility of system functions and roles allocated to 
operators and maintainers.

• DI-HFAC-80745B





Human Systems Engineering Analysis Report

• Top-Down Functional Analysis – Machine Behaviors

• Allocation of Functions to Human

• User Enabling the Capability within Mission Context and 
Constraints



Task Analysis/Task Allocation Report 

• Describes the results of analyses of tasks performed, including a detailed 
description of both manual and mental activities, task and element 
durations, task frequency, task allocation, task complexity, environmental 
conditions, necessary clothing and equipment.  Provides a basis for 
evaluation of the design of the system, equipment, or facility.

• DI-HFAC-81399A





Task Analysis/Task Allocation Report 

• Job Analysis - Roles & Responsibilities

• Critical Task Identification & Description

• Work Domain & Workload Analysis
• Traditional Job-Task Analysis
• Cognitive Work Analysis (CWA) - example
• Cognitive Task Analysis (CTA)

• DODAF:   OV-4 by OV-5  (Roles by Activities)





Human Engineering Design Approach Document

• The HEDAD describes design interface requirements of equipment that 
must be operated (HEDAD-O) and maintained (HEDAD-M).  This 
document provides a source of data to evaluate the extent to which 
equipment having an interface with operators and maintainers meets 
human performance requirements and human engineering criteria.

• DI –HFAC-80746B  &  DI-HFAC-80747B





Human Engineering Design Approach Document

• Describe all equipment that has a user interface – Enablers

• Maintainer - Installation & Sustainment

• Operator –
• Layout & Arrangement
• Control & Display
• Vision of
• Environmental (Noise, Heat, Vibration,  etc)
• Ingress/Egress
• Lighting
• Alerts
• User Posture
• Access to Comms
• Unique Mission Features and use of Multiple Workstations



Human Engineering Test Plan (HETP)

• Indentifies test requirements to ensure that human performance 
requirements for maintainers and system operators are met and 
demonstrate that the personnel, equipment/software combination can 
accomplish the intended operational system, administration and 
maintenance functions.  The HETP should identify the types of tests to be 
conducted, the participants to be used and how they compare to the user 
population, and the data collection and reporting methods to be used.  To 
avoid duplication with other system tests, the developer can reference other 
system test reports.

• DI-HFAC-80743B





Human Engineering Test Plan (HETP)

• Can user operate and maintain the equipment?

• Identify equipment to-be-tested and descriptions of participants.

• List of tasks to-be-performed,  under what conditions.

• Performance measures, data collection & analysis.

• Leverage on-going system tests.

• Will you need a simulation or mockup?



Human Engineering Simulation Description

• Describes simulation use related to 
human engineering which details 
the developer’s intended use of 
mockups and simulators in 
support of human engineering 
analysis, requirements 
definition/implementation, design 
support, and test and evaluation.

• Describe scenarios & conditions.

• DI-HFAC-80742B



Human Engineering Test Report (HETR)

• Documents the compatibility of the human performance requirements, 
personnel selection criteria, training program, and design of the personnel 
equipment/software interfaces.  The HETR confirms that human 
performance requirements have been met or defines the degree to which 
problems may exist.  The developer can reference other system test reports.

• DI-HFAC-80744B





Human Engineering Test Report (HETR)

• Evidence that the user can operate & maintain equipment attaining mission 
requirements.

• Summary Description of your Test Plan

• Results & Findings & Analysis of Errors

• Findings from other Relevant Test Reports

• Implications of Findings

• Recommend Solutions, Work-Arounds, Job Aids, & Training



Task Centered Design (TCD) Considerations

• TCD is a user-interface design process which systematically identifies and 
takes into account relevant human performance issues and objectives. 
Task-centered design attempts to optimize the user interface around the 
capabilities of the user, rather than forcing the user to accommodate the 
system or function.

• Human task centered design focuses on the human in the loop, making the 
human the independent variable in the systems engineering process.

• Additional content will be required to document the TCD process.

• The task-centered analysis report will describe a defined set of tasks, 
subtasks and supporting procedures to enable (1) the development of 
human task-centered structures and (2) the identification of skill 
requirements for a given job or group of jobs.



Summary 
Human System Integration and Command & Control

• HSI is a vital ingredient in the acquisition of Command & Control systems. 

• HSI is part of the total systems engineering approach to concept 
refinement, design, development and testing. 

• HSI integrates user capabilities with system definitions, designs, 
development, and deployment to operational environments.

• Key HSI elements for Command & Control evolve around situational 
awareness, distributed decision-making, and action.

• These elements should be documented, guided by the requirements 
specified in the Defense Acquisition Framework.
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