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What does the NABK do?What does the NABK do?

•• Anything that requires knowledge of trajectories or isAnything that requires knowledge of trajectories or is
related to ballisticsrelated to ballistics

•• Trajectory simulationTrajectory simulation

•• Computes gun ordersComputes gun orders

•• Charge selectionCharge selection

•• Muzzle velocity managementMuzzle velocity management

•• Calculates and selects registration correctionsCalculates and selects registration corrections

•• Includes fire support coordination measures thatIncludes fire support coordination measures that
require trajectory information (e.g. near crest, far crest,require trajectory information (e.g. near crest, far crest,
and ACA locations)and ACA locations)
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What does the NABK What does the NABK NOTNOT do? do?

•• Ammunition selectionAmmunition selection

•• Effectiveness calculationsEffectiveness calculations

•• Fire support coordination measures that do not requireFire support coordination measures that do not require
trajectory data (e.g. no fire areas)trajectory data (e.g. no fire areas)

•• Does not know target details just aim pointsDoes not know target details just aim points

•• Does not know about locations of forward observersDoes not know about locations of forward observers

•• Does not have its own interfaces to digitalDoes not have its own interfaces to digital
communication equipment (info is passed bycommunication equipment (info is passed by OPr OPr))
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DevelopersDevelopers

•• International development effort under the auspices ofInternational development effort under the auspices of
the NATO Army Armaments Group AC/225 Land Groupthe NATO Army Armaments Group AC/225 Land Group
4, Sub-Group 2 on Ballistics4, Sub-Group 2 on Ballistics

•• Current countries involvedCurrent countries involved
vv Belgium, Canada, Denmark, France, Germany, Italy,Belgium, Canada, Denmark, France, Germany, Italy,

Netherlands, Norway, Poland, Turkey, United Kingdom,Netherlands, Norway, Poland, Turkey, United Kingdom,
United StatesUnited States

•• Procedures being proposed to include participation byProcedures being proposed to include participation by
Partners for Peace through NATO member countryPartners for Peace through NATO member country
sponsorshipsponsorship
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•• To significantly reduce or eliminate duplication of effortTo significantly reduce or eliminate duplication of effort
by standardizing the implementation of NATO ballisticby standardizing the implementation of NATO ballistic
technologytechnology

•• To avoid significant expenditure of time and money inTo avoid significant expenditure of time and money in
future development and updates of ballistic fire controlfuture development and updates of ballistic fire control
softwaresoftware

•• To ensure accuracy and reliabilityTo ensure accuracy and reliability

•• To establish a common method to facilitate the use ofTo establish a common method to facilitate the use of
NATO ammunition interchangeabilityNATO ammunition interchangeability

•• To develop a single software package that is reusableTo develop a single software package that is reusable
across multiple weapon systemsacross multiple weapon systems

Rationale for ProgramRationale for Program



The NATO Armaments Ballistic Kernel
Ballistics Software Available for Small Arms and Mortar Fire ControlBallistics Software Available for Small Arms and Mortar Fire Control

16 May 200216 May 2002
Committed to ExcellenceCommitted to Excellence

1111/17/17

Development ProcessDevelopment Process

•• Program guidance (STANAG 4537) establishedProgram guidance (STANAG 4537) established

•• Software development plan established and maintainedSoftware development plan established and maintained

•• Key areas managed:Key areas managed:
vv Requirements, Technology, Database Development,Requirements, Technology, Database Development,

Software Development, Configuration Management,Software Development, Configuration Management,
Quality Assurance, PolicyQuality Assurance, Policy

vv Peer review integral to each areaPeer review integral to each area

•• Program documentation (AOP-37 and sourceProgram documentation (AOP-37 and source
documents) established and maintaineddocuments) established and maintained

•• Overall program review initially held every 4 months,Overall program review initially held every 4 months,
now every 6 months; appropriate persons in each keynow every 6 months; appropriate persons in each key
area communicate and meet as requiredarea communicate and meet as required
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Key Design GoalsKey Design Goals

•• Plan, design and engineer the code for safety and reusePlan, design and engineer the code for safety and reuse

•• Develop the software in the Ada95 programmingDevelop the software in the Ada95 programming
languagelanguage

•• Allow Fire Control Inputs data to be updated withoutAllow Fire Control Inputs data to be updated without
modifying source codemodifying source code

•• Accommodate each country’s Fire Control Inputs andAccommodate each country’s Fire Control Inputs and
the implementation of AOP-29the implementation of AOP-29

•• Make the software configurable without modifyingMake the software configurable without modifying
source codesource code

•• Check all input for correctness; verify the integrity ofCheck all input for correctness; verify the integrity of
the Fire Control Inputsthe Fire Control Inputs
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Current StatusCurrent Status
•• Software releases:Software releases:

VersionVersion Release DateRelease Date Meets U.S. Meets U.S. RqmtsRqmts for: for:
1.01.0 Sep 98Sep 98 Dragon Fire DemoDragon Fire Demo
1.0+1.0+ Dec 98Dec 98 Paladin V11Paladin V11
1.11.1 Feb 99Feb 99
1.51.5 Jul 99Jul 99 Crusader, MK 92Crusader, MK 92
1.61.6 Sep 99Sep 99
1.631.63 Apr 00Apr 00 AFATDS-99AFATDS-99
2.02.0 Sep 00Sep 00
3.0 Beta3.0 Beta Jul 01Jul 01
3.023.02 Dec 01Dec 01 AFATDS-99+/V7, Paladin V7AFATDS-99+/V7, Paladin V7
4.0 Beta4.0 Beta Release scheduled for Jul 02Release scheduled for Jul 02
5.05.0 Release scheduled for Feb 03Release scheduled for Feb 03



The NATO Armaments Ballistic Kernel
Ballistics Software Available for Small Arms and Mortar Fire ControlBallistics Software Available for Small Arms and Mortar Fire Control

16 May 200216 May 2002
Committed to ExcellenceCommitted to Excellence

1414/17/17

UKITBE CA DA FR NO TU USGE NL PL

National ImplementationsNational Implementations

•• 12 countries currently participating in the continued12 countries currently participating in the continued
development and maintenance effortdevelopment and maintenance effort

•• 19 current implementations in 8 countries19 current implementations in 8 countries

•• 32 future implementations being worked in 12 countries32 future implementations being worked in 12 countries

•• 3 different compilers being used: 3 different compilers being used:  Aonix Aonix, GNAT, Rational, GNAT, Rational
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Controls on InformationControls on Information

•• Program guided by STANAG 4537 and documented inProgram guided by STANAG 4537 and documented in
the associated AOP-37 and source documentsthe associated AOP-37 and source documents

•• All NATO member nations can implement the NABKAll NATO member nations can implement the NABK
into their national weapon systemsinto their national weapon systems

•• Appropriate contractors must formally agree andAppropriate contractors must formally agree and
adhere to non-disclosure and non-use criteriaadhere to non-disclosure and non-use criteria

•• Only participating NATO member nations can sell aOnly participating NATO member nations can sell a
product containing the NABK (executable code)product containing the NABK (executable code)

•• Procedures are being proposed to include participationProcedures are being proposed to include participation
by Partners for Peace through NATO member countryby Partners for Peace through NATO member country
sponsorshipsponsorship
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SummarySummary

•• The NABK standardizes the implementation of NATOThe NABK standardizes the implementation of NATO
ballistic fire control technology in a reusable andballistic fire control technology in a reusable and
sharable productsharable product

•• Reliability is ensured through extensive code andReliability is ensured through extensive code and
safety criticality review, testing, and product usesafety criticality review, testing, and product use

•• The NABK provides for horizontal integration acrossThe NABK provides for horizontal integration across
weapon systemsweapon systems

•• The NABK contains the necessary physics andThe NABK contains the necessary physics and
algorithms to “shoot” mortar and small arms ammo;algorithms to “shoot” mortar and small arms ammo;
development of FCI databases and test tools requireddevelopment of FCI databases and test tools required

•• Life cycle maintainability and cost avoidance are beingLife cycle maintainability and cost avoidance are being
realizedrealized
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Fire Control Inputs Database LayerFire Control Inputs Database Layer
•• Contains pertinent projectileContains pertinent projectile

and weapon dataand weapon data

–– aerodynamic coefficientsaerodynamic coefficients
–– physical characteristicsphysical characteristics

(caliber, weight, moments(caliber, weight, moments
of inertia, etc.)of inertia, etc.)

–– probable error dataprobable error data
–– propulsion characteristicspropulsion characteristics
–– payload characteristicspayload characteristics
–– fuzefuze data data
–– interchangeability datainterchangeability data

•• ASCII file or embedded ASCII file or embedded AdaAda
codecode

•• Accessed by all layersAccessed by all layers

•• Portion accessible to other firePortion accessible to other fire
control system configurationcontrol system configuration
items which require data such asitems which require data such as

–– legal legal wpnwpn//projproj combinations combinations
–– maximum and minimummaximum and minimum

range datarange data
–– probable error dataprobable error data
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•• Single trajectory simulationSingle trajectory simulation

•• Input:Input:

–– AzimuthAzimuth
–– ElevationElevation
–– Muzzle VelocityMuzzle Velocity
–– Gun positionGun position
–– Meteorological conditionsMeteorological conditions

•• Output:Output:

–– Impact orImpact or fuze fuze function function
pointpoint

–– Time of flightTime of flight
–– Trajectory flight pathTrajectory flight path
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Computation LayerComputation Layer

•• Communicates with equationsCommunicates with equations
of motion layerof motion layer

•• Iterates on azimuth andIterates on azimuth and
elevation to converge on aelevation to converge on a
trajectory solution to hittrajectory solution to hit
desired target(s)desired target(s)

•• Solutions generated for lowSolutions generated for low
angle or high angle fireangle or high angle fire
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Fire Mission LayerFire Mission Layer
•• Bridge between technicalBridge between technical

ballistics and operationalballistics and operational
proceduresprocedures

•• Interface to operationalInterface to operational
processorprocessor

•• Access to all databasesAccess to all databases

•• Input is a set of Input is a set of aimpointsaimpoints

•• Charge selectionCharge selection
–– Made by input fromMade by input from

operational processor  oroperational processor  or
–– Selected using predefinedSelected using predefined

criteriacriteria

•• Accounts for MVV andAccounts for MVV and
registration correction data andregistration correction data and
performs checks for airperforms checks for air
corridor and crest violationscorridor and crest violations

•• Governs computationalGoverns computational
processing of each fire missionprocessing of each fire mission

•• Can handle a number of fireCan handle a number of fire
missions concurrentlymissions concurrently


