Smartship:  "Technology Transfer in Action"  .

NAVSEA Crane, Indiana

1. Introduction

The Smartship Program was initiated by the Chief of Naval Operations (CNO) on 4 December 1995 to identify innovative technologies, policies, and procedures that significantly reduce crew workload and enhance readiness without sacrificing crew safety or mission capability.  USS YORKTOWN (CG 48) was designated as the rapid prototype test ship and deployed in 1997 to test 47 enabling technologies.  As a result of these initial findings, seven were selected for installation on the CG 47 Class as the  Smartship Integrated Ship Controls (ISC) which includes an Integrated Bridge System (IBS) with Electronic Chart Display Integrated System-Navy (ECDIS-N) and Voyage Management System (VMS), incorporates the Integrated Condition Assessment System (ICAS) functions, and replaces the ship’s existing Engineering Control and Surveillance Equipment (ECSE) with Machinery Control System (MCS), Damage Control Quarters (DCQ), and the Fuel Control System (FCS).  In addition, a Ship-Wide Area Network (SWAN) incorporates fiber optic technology to create a control and monitoring information highway between individual ship equipment units.  A Wireless Internal Communication System -(WICS) is provided to enhance ship voice communications.  Additionally, the ISC includes Microsoft Windows NT software and an on-board training capability.  

2. Smartship’s role in Technology transformation

The Smartship Program’s mission is to identify and rapidly transition new and innovative optimal-manning technologies from industry and government laboratories to the Fleet in order to reduce risk and cost of acquisition programs of record.   In general terms, the Navy is very good at identifying new technology and defining operational requirements.  The problem lies in the fact that these two opposite ends of the development spectrum do not converge until the procurement phase of the acquisition process commences.  In a very real sense, the gray area between prototype and deployment is why Smartship came into existence in the first place.

For most of the first 200 years of its existence, the Navy handled technology implementation as a matter of routine.  Military Specifications were developed and rigidly adhered to.  Technology progression was linear and easy to predict as it was largely driven by the military. This system could be equated to running a long relay race where transitions from concept, to prototype, to testing/validation, and ultimately procurement could be completely defined and controlled.  With the introduction of the PC by IBM in 1981, this idyllic system began to crumble as commercial technology development fueled by consumer consumption began to greatly outpace the Navy’s ability to integrate these new technologies into the rigid system described above.  

This shift can be equated to moving up from a long distance relay to that of a short sprint relay.  The ultimate goal to impart technology to the war fighter remains the same, however, the transitions between the various phases require simultaneous vice sequential thought processes.  Implementation schedules become compressed as the next new discovery is on the immediate horizon.  Passing the baton must now must now involve imparting the knowledge of the intent and content of the project in advance to the person in charge of the next phase so that he is able to come up to speed prior to accepting the baton.  In order to speed this process further it should not be a requirement to go back to square one every time a similar technology is used on a different platform or within a different system.  The basic characteristics should be thoroughly defined once and built upon for future developments. 

The Smartship Innovation Cell model illustrated in Figure 2 demonstrates the value of the program in accelerating the transition of technologies into the Fleet.   
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Figure 2.  Smartship Technology Transition Model

The Gap depicted in the model illustrates not only the difficulties outlined above in conjunction with technology development but also points to the complexities of the Navy’s existing budgetary system and the constraints imparted by it.  On the left hand side are the Developmental aspects of technology beginning with true Science and Technology development progressing through Research and Development prototyping.  On the right hand side are the fielded Programs of Record digressing to the point of acquisition.  The point of acquisition is the place where the technology is robust, logistics and training are in place and the POM cycle has set aside funds for acquisition.

The difficulty lies in the gray area between the two efforts.  Where does one effort stop and the other start?  This is further complicated by rapidly developing technology cycles (ie., Moore’s Law) and the fact that the Navy has a mission critical nature which precludes rushing to field every new development prior to proving it worthy.  All of this points directly to the need for the NAVAL TRANSFORMATION ROADMAP [1].  The Smartship model above lines up very well with the Naval transformation processes Sea Warrior, Sea Trials, and Sea Enterprise.  

The Smartship Innovation Cell brings together the Fleet components, with the developers, and Acquisition Agents to develop a Technology Roadmap, See Figure 3.  The Technology Roadmap is centered around defining operational capabilities, Technical requirements that meet those capabilities, harnessing individual , complimentary projects for the collective advancement of the capability, and aligning those with where Academia and Industry envisions technology progressing.   By plotting those factors versus time, a picture forms, which can be aligned at defined intervals with various Sea Trial initiatives.  This structure will allow for communication of technical requirements, mitigation of duplicative efforts, and gap analysis to efficiently apply limited resources.  
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Figure 3. Technology Roadmap overview

3. WLAN  Case Study 

DoD policy 8100.2 Use of Commercial wireless Devices, Services and Technology in the Dept of Defense (DoD) Global Information Grid) has recently 14 APR 2004 bcome official.  This document enables the services to develop an implementation plan for WLAN for the first time.

This policy has been 2 year in the making… In the mean time various development efforts have been undergone to try to define the technical issues surrounding implementation in the Navy.  The Smartship Innovation cell process described above has been utilized to help align these efforts, define technical requirements and processes to accredit those requirements.

The Navy is increasingly moving toward capabilities based doctrine vice technology driven acquisition.   For instance, it now becomes critical to demonstrate how WLAN technology with  high level capabilities such as GiG, FORCENET, etc… in order to even be considered for funding.  With shrinking budget cycles ROI must also be proven along with technical feasibility.

Despite these efforts and countless others, WLAN technology has yet to be incorporated into the POM budget cycle or into any meaningful acquisition.  Several factors can be pointed to contributing to the dilemma.  

Predominantly, the effort centers around two main issues:

1. The lack of coordination/communication regarding technical requirements among interested parties. 

2. The lack of a defined Business Case Analysis (BCA) showing the benefits and tradeoffs associated with using WLAN technology

 1.)  WLANs usage within the Navy clearly falls into the emergent technology category.  Technical requirements are emerging from the OSD level down to the DoN .  Validating those basic technical requirements through lab testing and Operational Assessments requires a coordinated effort.  Therefore, a crucial component of success is the ability to identify both the requirement and who is the Technical Authority that needs to be satisfied in order to prove compliance.

In keeping with the technology Transition Model outlined previously, an Innovation Cell (IC) centered around WLAN technology has been formed.  The lead for the WLAN IC rests with NETWARCOM.  As a result the IPT efforts, a series of Naval Wireless Networks Summits was planned to facilitate development of a larger Community of interest with the intent of moving the technology from concept to reality. The goal of this effort is to facilitate transition to full Enterprise rollout by PR07.  

While FY07 may seem far off there is a lot of activity to be completed prior to that being a reality.  Standards must be agreed upon.  There are numerous technical issues such as security verses interoperability are yet to be determined. Business case development and integration with wired LAN hosts must defined.  All the wire keeping an eye on changes in technology, evolving policies/ requirements, operational evaluations, and other issues such that the WLAN which actually gets fielded 3 years from now will be tomorrows technology and not yesterday’s.

The WLAN IC is also pursuing development of a Technology Roadmap for WLAN systems and applications.  The intent of the roadmap is to enhance communication among participants involved in Operational Capabilities, Technical Requirements, On-going projects and, Technology drivers.  All of these facets are plotted against time to evaluate and decide technology readiness and suitability for potential combined Sea Trial validation.  The Roadmap provides a visual plot to evaluate and leverage various efforts and identify gaps during technology transition and its execution that need to be resolved.

2.)  The expectations for efficiencies and savings associated with use of WLAN technologies are numerous as are the benefits that can be derived from the increased coverage and improved mobility.  As mentioned, the actual development of the business case for WLAN technology has not been developed for ships, although commercial application productivity is documented.  That development is the next step in the process once all technical hurdles have been sufficiently defined and approved solutions applied.  Currently, there are two avenues for generating a business case for WLANs being discussed:

a. Infrastructure enhancements/ reductions

b. Workload and Manpower Reduction

Infrastructure changes involve WLAN drops to either augment or replace existing wired LAN drops, thereby improving system flexibility and increasing coverage of the ship toward using a variety of applications, reducing cable weight and IT system cost.

The Workload reduction takes several forms, but is mainly centered around increased coverage and added mobility combined with applications ranging from training, to job performance aids, to data to information to knowledge transformation and increased opportunity for distance support initiatives.

The two-pronged approach is aimed at first determining feasibility and then proving value to the warfighter and pushing efficiency through and into supporting infrastructure.  The ability to map the requirements and applications together within one format provides the opportunity to assess the technology and its potential impact to operational capabilities. 

SUMMARY

Even with all the uncertainty regarding the specific nature of evolving technology requirements, it is important to note that the first accredited OPERATIONAL WLAN has been fielded onboard the USS Howard.  

The ability to taking efforts like WLAN integration through technology transition process provides evidence as to why Smartship is uniquely positioned to help transform the Navy and take advantage of the rapid changes in technology by providing a bridge between to the Sea Enterprise and the Sea Warrior 
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