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SECTI ON A - SUPPLEMENTAL | NFORVATI ON

1. The purpose of this nodification P0O0002 is to make minor changes to the scope of work (Section C). The contract is changed as
foll ows:

a. SECTION C - Para. C. 3.2, sentence 5 which states that "Tagged pol ygons shall be exported to CTDB (Conpact Terrai n Database)/ Open
Fl i ght Databases and export to external software shall be estimated" is deleted and replaced with "Tagged pol ygons shall be exportable
to CTDB (Conpact Terrain Database)/ Open Flight Databases and export to external softrware shall be estimated."

- Paragraph C. 3.2.1, first sentence which states that "The contractor shall make external ancillary data available for
eCogni tion and make eCognition results available for CTDB databases." is deleted and replaced with "The contractor shall make external
ancillary data available for eCognition and naeke eCognition results available for CIDB data base conversions."

- Paragraph C. 3.2.4, first sentence which states that "The contractor's software shall produce and export maps in
digital format for CTDB and Open Flight as identified by the COTR " is deleted and replaced with "The contractor's software shall
produce and export maps in digital fornmat convertible to the CTDB and Open Flight as identified by the COTR'.

2. There is no change in the total anpunt or the total funded ampbunt of the contract.

3. Al other terms and conditions of the contract remain unchanged and in full force and effect.

*** END OF NARRATIVE A 003 ***
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SECTI ON C - DESCRI PTI OV SPECI FI CATI ONS/ WORK STATEMENT
SECTI ON C STATEMENT OF WORK

C.1 General

C. 1.1 The contractor, as an independent contractor and not as an agent of the Governnent, shall conduct the activities called out in
this Statenent of Work.

C.2 Overview

The contractor shall devel op detail ed pol ygon-based nobility and threat avoi dance maps derived from overhead i mages for use in tactical
UGV (Unmanned Ground Vehicle) operations. The contractor shall integrate commercial off the shelf (COTS) image processing software with
exi sting government nobility, threat avoi dance and route planning software assets to generate the required mapping i nformation. The
basic effort is broken into three basic tasks: Devel opment of a Mbility Map Generator, UGV Route Pl anner/Operator Interface, and the
enbeddi ng of the eCognition enterprise into the NG A (National Ceospatial-Intelligence Agency) environnent.

C.3 Mobility Map Generator - Task One

The contractor shall provide an enhancenent of previously denpnstrated image reduction capabilities in the Definiens eCognition software
suite and the tailoring of that product to UGY operations. The software shall ingest satellite and other overhead imagery and generate a
mat ching DEM (Digital El evation Map) and pol ygon feature map of the inmmged area. To acconplish this effort, the contractor shall
conplete the follow ng:

C. 3.1 Overhead imagery/ meta data procurenent

The contractor shall acquire overhead imagery and netadata froma Covernnment designated test facility (to be named later) for both
winter and sunmer tinme conditions. The Government will provide assistance to the contractor in scheduling a test site as necessary.

C. 3.2 Develop Mobility Map Generator.

The contractor shall develop a nobility map generator with the application rules base devel opnent to include the inport and
incorporation of external data sources for characterization of drivability features to the existing Wzard for Advanced Feature
Extraction (WAFE) software. All polygons shall carry source data information as available within the selected database. Al pol ygons
shal | include precise geophysical |ocation. Any region of the data that is unclassifiable shall be nmarked/tagged and a nessage to the
operator will be initiated or witten to a log file. Tagged polygons shall be exportable to CTDB (Conpact Terrain Database)/ Open Flight
Dat abases and export to external software shall be estimated. The follow ng subtasks shall also be conpleted in this phase of the
devel opnent .

C.3.2.1 - Integrate Meta Data

The contractor shall make external ancillary data available for eCognition and make eCognition results available for CTDB data base
conversions. The data shall consist of, as a mninum soil characterization, weather, vegetation, and raw | aser altineter and/or NASA
STS (National Aeronautics and Space Adnministration Space Transportation System) earth Radar Return data, and handled in the follow ng

manner:

- Acquire data base description to include soil characterization, weather, vegetation, and raw |l aser altinmeter and/or NASA STS earth
Radar Return data

- Data inport fromfiles

- Convert soil, weather and vegetation data into eCognition readable form

- Cet raw laser altineter and/or NASA STS earth Radar Return data

- Specify reading procedures

- Data export in files

- Convert current export files readable for OQpen Flight Data Base

- Explore current export files readable for nobility software program

- Explore current export to files readable for other formats as necessary to address changed requirenents

C.3.2.2 Core Application Devel opnent
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The contractor shall ensure that the software is able to:

- ldentify valid data (no clouds)
- ldentify basic |andcover classes

- Water bodies, vegetation - non vegetation, building, sealed area, bare

- Further characterize data using weather and roughness data

- Wet and dry bare soil

- Smoot h, rough, very rough surface

- Specify roads by:

- Road type, wetness, roughness, soil type, road width

Obstacl es, visible in changed roughness or |arge enough will be analyzed

C. 3.2.3 Enhanced Application Devel opnent/Automated nobility map generator.
enhanced to address changed requirenments as they beconme defined (including change detection) and to enable m ni mrum manual

and extended wi zard devel opnent. Qutput will be tagged pol ygons.

C.3.2.4 Produce Drivability Maps for User Selected Test Site

The
The

contractor's software shall produce and export maps in digital
maps Wi ll include digital maps with tagged pol ygons,
C.3.2.5 Develop and integrate Open-Flight map export options
The
ext er nal

contractor shall devel op a dedi cated export

C.3.2.6 Devel op Operator GU (Graphical User Interface)
The contractor will

contractor shall

devel op an enhanced GU
ensure the GU will
Task Two

C.4 UGV Route Planner/Qperator Interface -

This effort is broken down into two components:

C. 4.1 UGV Route Planner Subtask One - The contractor shall integrate two
2) mobility nodel and Pathfinder threat aware route planning suite) into
ingesting the data provided by the Mbility Map Generator. The resulting
avoi dance and hi gh speed corridor navigation over the entire area i naged

C. 4.2 Operator Interface Subtask Two - The contractor shall
Interactive Simulation)/Open-Flight environnment
Included in this effort is a network aware UGV rout e-pl anni ng t ool
display tactical UGV routes within the i maged area.

C. 4.2.1 UGV Route Planner

The contractor shall use the existing government NATO Reference Mbility
pl anning assets to develop the route planner. The Route Planner shall
The cal cul ated route shall be sent to the operator interface for
C. 4.2.2 Operator Interface
The contractor shall

results/effects of this interaction and the effects of threats,
operator interface shall

f or mat
reliability maps,

interface enabling export
software programand to a specific terrain representation file (both of the contractor's choosing).

interface that provides a sinplified front end to the eCognition processing tasks.
be suitable for later upgrade to batch,

Integrate the total
capabl e of further exercising and testing on any area for which overhead i nagery exists.
capabl e of using static and dynamic threat

devel op the UGV operator interface to allow the operator to test
obst acl es,
consi st of a mssion paraneter interface (to enable the operator to input mssion criteria,

soi |, roads

for suitability for inclusion in the database.
The contractor's core application algorithms shall be
interaction

convertible to CTDB and Open Flight as identified by the COTR
and indication of manual postprocessing.

of results suitable for CTDB/ Open Flight databases, to an

The

enbedded, and fully automatic operations.

exi sting governnent tools (NRMWR2 (NATO Reference Mbility Mdel
a callable library format suitable for enbeddi ng and capabl e of
software library will render the UGV both detail ed detection
and processed in the Mbility Map Generator.

software suite and their maps into a DI'S (Distributed

lay downs to generate and

Model 2(NRMMR) and Pathfinder nobility calculation and route

iteratively conpute the route that best fits the input criteria.
conformation or

request for recal culation.

and interact with the Route Planner and review the
Initially the
cost , and ot her

and terrain features on route generation.
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factors and request that a route to be generated) and a UGV control interface (to allow the operator to hide or display the UG/
projected route, instruct the UGV to accept or reject the projected route, and conmand the UGV to go or stop).

C.4.2.3 In the process of developing the Route Planner/Operator Interface the contractor shall acconplish the follow ng tasks:
C.4.2.4 - Soil characterization

The contractor shall devel op methodology in renote soil characterization suitable for ingestion by NRMMR and Pat hfi nder tool sets.
C.4.2.5 - Encapsul ate NRMWR and Pat hfi nder software

The contractor shall encapsul ate and deliver NRMM2 and Pat hfinder into a standal one JAVA (rmachi ne independent) library capable of being
called as required by the UGV Route Planner/Cperator I|nterface.

C.4.2.6 UGV Portrayal

The contractor shall tailor NRMM2 inputs to accurately portray a UGY of the Government's choice in NRWMR.

C.4.2.7 QU Requirenents Definition

The contractor shall performrequirenments definition and devel opnent of the GU for the route planner and operator interface
C.4.2.8 Route Planner Interface

The contractor shall integrate and test route planner/interface with NRMM2 and Pat hfi nder call abl e nodul es

C.4.2.9 Mobility Map data ingestion

The contractor shall integrate and test for ground truth Open-Flight data export and nobility map ingestion options from eCognition.
C.4.2.10 Denonstrate hardware/ software

The contractor shall Deliver and denpnstrate the full hardware/software suite to the customer.

C. 5 Enbeddi ng of the eCognition enterprise into the NG A environment - Task Three
This effort is broken down into four conponents:

C.5.1 Increase interoperability and inprove workfl ow Subtask One - The contractor shall enbed eCognition in NG A s environnment and
enabl e a snmooth, error avoiding and reproduci bl e workflow. The contractor shall ensure that the nunber of necessary data exchanges
bet ween different software packages will be reduced or sinplified.

C.5.1.1 Continuous software devel opment and review with NG A
The contractor shall ensure that eCognition Enterprise within the NG A work environnment achi eves maxi mum functionality/payoff given the
avai |l abl e resources. The contractor shall

- Install eCognition in its current version at NG A

- Identify bottlenecks in workflow

- Install an updated version (md termreview

- Train anal ysts to use updated version

- Refine requirements (workflow review Il)

- Install a final version.

C.5.1.2 Inprove file exchange
The contractor shall sinplify the data exchange with the integration of C++ libraries to inport/export Vector Product Format (VPF).
C.5.1.3 Inprove operational workflow of eCognition enterprise in NG A environnent.

The contractor shall develop an open architecture by APl (Application Programrer's Interface) to allow sinplified extensions, create a
basis for user profiles, and create a basis for 3D anal ysis.

C. 5.2 Extended editing functionality Subtask Two - The contractor shall extend the current nanual interaction capabilities to allow
basic digitization in eCognition and sinplify manual post-processing.

C.5.2.1 Basic digitization & post-editing
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The contractor shall sinplify manual editing in eCognition. Developnents will be nade to inprove conpl ex object cuts, straighten/snooth
boundaries, insertion of coments.

C.5.2.2 Context based editing & processing

The contractor shall explore how context know edge can be used for context sensitive editing, matching shapes to tenplates and context
based processing.

C. 5.3 Mdul ar Sol uti on Devel opnment Subtask Three - The contractor shall devel op different w zards for eCognition software for
classification workflows to sinplify/accelerate solution devel opment by inmage anal ysts and test devel opnents nmade in C.5.1 and C. 5.2 on
real test cases. The contractor shall deliver input for advanced object attribution including but not limted to material, geographical
paranmeters and tinme stamps. The solution devel opnent will be nodul arized into sensor, |ocation and season dependent nodul es.

C.5.3.1 Sensor specific nodule

The contractor shall develop classification strategy for basic |andcover classification using |Ikonos, Quickbird and other avail able data
sources chosen by the government. The devel oped strategy shall retrieve Geo- and bi ophysical paraneters dependent on individual sensor
neasur enents.

C.5.3.2 Location specific nodule

The contractor shall develop classification strategy for basic |andcover classification to retrieve infornmation dependent on geophysi cal
I ocation and include geographical attributes to polygon.

C. 5.4 Enhanced Pol ygon Attribution Subtask Four - The contractor shall extend eCognition polygon attribution to include object naterial,
hei ght and geographi cal position, and source of object generation including sensor and tinme stanp of data acquisition.

C. 6 Reports/ Software Deliverables
C. 6.1 Reports to TARDEC

The primary program deliverable will be a detailed Final Report docunenting the applicability of nobility nap generation and extraction
fromoverhead i nagery and results of effort on any options, if exercised. A nonthly Contractor's Progress, Status and Managenent Report
(DI - GVI- 80227 -(CDRL A001) shall be delivered in accordance with the referenced CDRL. Conputer Software Product End Itens (DI-MCCR-80700
- CDRL A002) shall be delivered in accordance with the referenced CDRL. A quarterly Scientific and Technical Report (DI -M SC 80711 -
CDRL A003) shall be delivered in accordance with the referenced CDRL. Video conferencing facilities at TACOM Lockheed Martin,

Defini ens, Waterways, and TRAC-Monterey will be used for coordination neetings as required. A Start of Wrk (SON Meeting will be
conducted by the contractor at his facility. Any other neetings can be conducted via video tel econferencing. The start of work neeting
shoul d take place within 30 days of contract award.

C. 6.2 Reports to NG A

A nonthly Contractor's Progress, Status and Managenent Report (DI -MGT-80227 (CDRL A001) shall be delivered in accordance with the
referenced CDRL. Program Reviews will be provided every two nonths to assess the technical performance of the contract.

Vi deoconferencing is not included in the scope of work for the NG A effort. Comunications will be naintained with frequent phone calls
and e-mai|l exchanges. A Md-term Scientific and Technical Report (submtted in accordance with DI -M SC-80711 (CDRL A003 shall be
delivered electronically after three nonths and the Final Scientific and Technical Report shall be submtted six nonths after the start
of work. This report shall describe input, output and strategy for sinplified and inproved use of eCognition enterprise for NG A 1.0
beta and eCognition enterprise for NG A 1.0, respectively. The robustness, accuracy, and transferability will be assessed. The
advantages and limtations for further devel opment will be discussed.

C. 7 Hardware Deliverables

C. 7.1 Deliverables to TARDEC

A mini mum of one PC/workstation | oaded with all software (COTS eCognition, WAFE rule, set and multispectral imagery of a Government
selected test area, will be delivered to the Governnent upon conpletion of the contract. Contractor shall also delivery the UG/ Route
Pl anner/ Qperator Interface and the Pre-Processed Mbility Map of the Government selected terrain. Contractor will also provide on-line
technical support for the PC/workstation and software suites delivered. If any of the options are exercised, updated software shall be
del i vered.

C. 7.2 Deliverables to NG A

all software and application devel opment work as indicated in the proposal to generate a custonized version of eCognition
all managenment work to performthis project
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Manual s and docunentation as described in this specification (one hardcopy and digital pdf format)
Updat ed eCognition enterprise version for whole project to exchange experience with i mage anal ysts at NG A
1 nonths test installation at NG A s site after project

C.8 Option 1 - UGV Mdtion Sinmulator

The contractor shall create a UGV DI S sinul ator nodel ed on a particular UGV of the Government's choice. The sinmulator shall fully
integrate the software generated in Mbility Map Generator and UGV Routed Pl anner/ Qperator Interface with the DI'S environment and the
simulator allowing full scale virtual testing of all software elenents.

C.9 Option 2 - Extended Automati on And Advanced Applications Devel opnment of The WAFE And Automatic Networ k/ Batch Processing Capabilities
The contractor shall extend the software suite by adding a fully autonatic network aware node of operations. |magery shall be ingested
and processed automatically with no effort on the behalf of the operator. Input directories shall be automatically scanned for the
arrival of new images and/or netadata which trigger processing of the new information.

C.10 Option 3 - UGV Special Testing

The contractor shall inmage a test area selected by the Governnent, and then utilize a real world UG/ to validate and verify the
functionality of the nobility and threat avoidance predictions nade by the software suite.

*** END OF NARRATIVE C 001 ***
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