 


Comprehensive battlefield awareness  will  provide  US military forces a decisive advantage in future


military  actions





image  understanding is one of the key technologies that will  fulfill  the  requirements  for  battlefield  awareness.  





The  future battlefield  is  characterized  by a rapidly expanding suite of sensors and


sensing  modalities  collecting  unprecedented  volumes  of  imagery from a


mixture  of  ground,  air,  and  space-borne platforms. 





Image understanding techniques  are needed to extract the information needed by military forces


from  this  data-rich environment. 





Image Exploitation (IE): 





planned image analyst (IA) staffing levels,





the   objective   is   revolutionary  change  in  image  exploitation,  not


incremental  improvement  in IA productivity. 





involving multiple looks and multiple sensing modalities.





 methods are sought to automate the  extraction  of  3D  features  and  their attributes from


imagery. 





features, static and dynamic objects   and  associated  attributes, 





geometric  and  semantic resolution,  precision,  and  confidence metrics appropriate to one or more


anticipated  applications.  





 notifying the  operator  of  only  salient  information  and  engaging  the  operator


minimally  to  alter operations  or  resolve problems.








Accordingly,  it is anticipated that the use of a great deal of spatial and


temporal  knowledge  and  context  





enhanced awareness of the battlefield.  








revolutionary advances in image understanding algorithms 





minimum  functional  characteristics  





interface  standards and performance guidelines for individual modules. 





 (5) Integrated Approach to Intelligent Systems,





(6)   Compliant   Substrates,  


(7)  Acoustic  Transduction,  


(8)  Authoring Intelligent Training Systems with Speech Interaction Capability, 


(9) Remote Sensing  and  Prediction of the Coastal Marine Boundary Layer, 


(10) Layered Manufacturing,  


(11)  Nonlinear  Active  Control of Dynamical Systems, 





(1) proposed objectives  and  approach,  





(2)  expected  outcomes, 





(3) credentials of key project  members,  and 





(4) costs, in summary and broken down by year. 





GENERAL GOALS 





The goal of the efforts at large is to design,  develop  and  evaluate innovative technology and prototype systems for:   





Interactive   Imagery  Exploitation  (INIMEX),  





Rapid  Target  Model Insertion  (RTMI),  





On-the-fly  Training  of  Automatic  Target Recognition systems   (OTFT-ATR),   





Automation,  Exploitation,  and  Dissemination  for Multispectral   Imaging  (AED-MSI),  





 sensor,  exploitation  and automatic   target  cueing/recognition  





 cueing and recognition (ATC/R) systems,





advanced human-computer interface (HCI) systems into tools, systems and


environments  that  aid tactical interpreters and imagery analysts in


performing  common  tactical  missions  using  huge volumes of surveillance


data  





Proposed approaches should design, develop and evaluate prototype INIMEX  systems that improve the quality and timeliness of the exploitation process  while  exploring  new  human-computer  environments  and interface paradigms  for  imagery  analysis.  





innovative sensor, imagery exploitation technique and ATC/R technique which


shows  significant  promise against the general goals of this solicitation.





All  proposed  approaches  should  include  





a concept of operations for the


proposed  technique,  





an  assessment of the current state of the art in the proposed  area





plans  to  design,  build  and  evaluate the proposed approach.  





(A)  The quality of offeror's technical solution, which is ranked


as  the  first order of priority, shall be evaluated based on the following


criteria  which  are listed in order of priority: 


(A1) The soundness of the proposed  technical  approach, including proposed evaluations of technology


or  systems,  


(A2)  The  quality  of  innovation  of the proposed technical approach


(A3) The offeror's understanding of scope of the problem and the  technical  effort  needed  to  address  it.  (B) The qualifications of offeror  to  perform  the work, which is ranked second in order of priority


shall  be  evaluated  based  on  the  following criteria which are equal in priority: 


(B1) The quality and quantity of technical personnel proposed and their availability for the duration of the contract,


(B2) The offeror's experience  in  relevant  efforts  and  resources committed to the proposed


effort.  


(C)  The  quality  and  clarity of the offeror's Statement of Work (SOW)  and  program plan, including the realism of the proposed cost, which is  ranked third in order of priority. 





No other evaluation criteria will be used. 


Award of a grant, in lieu  of  a  contract,  to  universities and nonprofit institutions will be


considered  and  will  be subject to the mutual agreement of all parties. 





sequential system to one which provides  a  continuous,  near-real-time predictive planning capability, as


well  as  rapid  response  to  a  dynamic  situation,  





 (2)  Iterative development  of  prototype  functional  software  applications  and  common application   services   which  have  a  high  probability  of  operational transition.   





Tasks  include  domain  knowledge  acquisition,  requirements definition,  design, development, test, demonstration, and integration with other   applications   and   technology-base   projects.   


(3)   Technology integration, evaluation and demonstration of the common knowledge & plan representations, 


(b) development  and  control of planning agents, 


 (c) managing the planning and execution  process  and flows of information in the process, 


(d) continuous (re)planning  including  characterizing  and  managing  plan  changes,  


(e) planning  with  uncertain,  imprecise,  and  asynchronous  information, 


(f) planning  in a simulated (predictive) world including adversarial planning,





 collaborative plan creation 





visualization  tools  that  produce user specified presentations  at  any level of aggregation designed to enhance situational awareness   for  strategic,  operational  and  tactical  commanders,  





(d.2) workflow  management  tools  which  plan,  monitor and control the planning


processes  and  resources,  





Expanded set of data sources providing information  





      


Creation of the 3-D graphical depiction of a consistent operational picture by real time integration of all relevant data bases, identification of differences and referral to a human decision maker for resolution (integration of information). 





     


capability to allow creation of tailored views of the underlying data layers. 





mediators to enhance the information retrieval capability. 








faster than real time run time infrastructures, 





         


1.Significantly improving the ability of Commanders in Charge (CINCs) to plan for, deploy, and employ combat forces;


         


compliant interface.


 





The Planning and Decision Aids Program (the Planning Initiative--PI) aims at developing advanced technologies for situation assessment, planning, scheduling, execution, execution monitoring, and replanning for supporting military requirements, 





learning techniques to improve search performance),





flexible and adaptive 





distributed, collaborative planning is used 





(1) using constraints to structure and focus attention in the problem space to reduce search complexity; 


(2) recalling and adapting similar plans and schedules that are retained in memory; 


(3) combining artificial intelligence, uncertainty management, and simulation techniques to evaluate schedules; 











the development of new, agent-based planning systems. 





The integration of these technologies will reduce problem solving time by orders of magnitude while at the       same time also increasing the number of options considered by orders of magnitude.








tracking assets 





data gathering tools to include semi-autonomous capture, search and retrieval of data in disparate       defense and commercial logistics sources. 





collaborative visualization and a decision support environment for


       





Collaborative decision environment will be expanded 





automated Dynamic Critical Items List will be developed as an integral part of sustainment planning and execution.


       





through information exchange, including rapid, flexible item and item relationship catalogs. Significant research will be done to develop deviation detection sentinels and predictive analysis tools and       demonstrate a medium grained course of action evaluation. 





 develop computational theories and techniques for use in artificial vision systems whose performance matches or exceeds that of humans, exploiting sensing throughout the breadth of the electromagnetic spectrum in all environments. 





automatically initiate and maintain vehicle tracks. 





By combining high resolution MTI and moving target SAR imaging, target detection, identification, and tracking are achieved within the timelines required for countering time critical targets. 


    





Provide the commander the ability to detect, identify, and track high value moving ground targets             


detect moving targets using 





Probability of detection and false alarms 





Discriminate desired targets 





Classify  using  characteristics


            


a phased approach stressing demonstrations and  metrics. 





The program is leveraging results from ARPA, service, and national laboratory programs developing similar technologies. 





The program is supporting Battlefield Awareness (BA) objectives by integrating with other BA programs. 





technology is absolutely necessary to achieve dominant battlefield awareness in the face of huge volumes of surveillance imagery. 


       


will provide these automated algorithms and tools for insertion into future advanced technology demonstrations. 





Develop, integrate and evaluate in the lab a robust and reliable system for the recognition of a    set containing high value tactical and strategic targets. 





            


Develop integrated approaches for recognizing targets  undervariable sensor and deployment conditions: sensor squint, depression and aspect angles; target articulation, configuration, shadow obscuration, terrain layover, and camouflage. 


           


Develop and use a modular model-driven ATR architecture to facilitate component evaluation, subsystem re-use and system adaptation to new targets and mission conditions. 





                                                     


The MSTAR program uses a model-driven recognition architecture and a distributed, collaborative team 





"offered load"





       


(bandwidth reduction) and provide:








interactive target recognition, 





cluster analysis, 





template based automatic target recognition, 





terrain analysis, 





object level change detection and image to image registration to garner the high probability of detection and       low false alarm rate required to effectively support the analyst. 





This is presented to the operator by a robust human computer interface that allows the analyst to look at full resolution data, a set of viewing and confirmation tools, and inter-active model-based target recognition to


provide rapid report generation to the battlefield commander. 





a software-programmable communication system 





based on a commercially-supported open architecture. 


The system will support a minimum of four simultaneous channels and include embedded programmable       information security (INFOSEC) and networking functionality.





each of which can have unique spectral assignments, 


mode properties,


networking topologies, 


control protocols 


human-machine interfaces.





a common module interface while allowing vendors to insert improvements as technology advances, 


thus overcoming  technology obsolescence and enabling competition at the module rather than system  level.





 Through this process, incremental enhancements to performance


reductions in size, 


weight, 


power consumption 


cost can be achieved.





 "personalization"  





       


Speakeasy Technology Extension Projects (STEPs)) that could enhance/improve the performance of the Speakeasy system and extend its functionality from 2 GHz through 45.5 GHz to incorporate high data rate SATCOM capability. 





       


The goal is to 


transform, 


integrate, 


rationalize disparate real-world  terrain, 


bathymetric, 


meteorological


oceanographic data 


to create,


       


share, 


maintain large-area synthetic battlespaces 





supporting 


air,


naval, 


amphibious, 


ground 


special operations up to Joint Task Force levels. 


 


Image Generator for Head Mounted Displays, complete with sensor electronics and a network interface. 





The entire realtime graphics transformation pipeline remains local to the user,


        


