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Design of Open System Architecture and Data Model for
Upgrading Ground based Weapon System
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Abstract

Weapon system improvement is an efficient acquisition method that can shorten the deployment time and achieve
maximum effect with minimum cost. In the case of a weapon system to which an open system architecture is
applied during the improvement process, it has the advantage of relatively easy replacement and addition of major
parts by utilizing its structural advantages. In this paper, the open system architecture was applied to the ground
weapon system in operation after the improvement was completed. In addition, the data distribution service, a data
exchange method, among the open system architecture was applied. Based on this, a data model for replacing and
integrating the radar of the ground weapon system with the latest sensor was designed according to the characteristics
of the weapon system. As a result, it was possible to predict the cost and time savings of weapon system
modification, and the system applicability of the designed data model was confirmed through the verification test.
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Table 2. Roles by topics

Topic name Roles
SettingsControl Settings for operation mode,
frequency mode and restricted zone
Settings Feedback of SettingsControl topic
SettingsAcknowledge Respons_e of SettingsControl topic
subscription
SetiingsHeartbeat Connection <_:onf|rmat|on during
radar operation
Status of radar BIT(built-in test)
Status
result
StatusControl Command for radar BIT, power
control
AirTrack Tracking information for air target
Position, speed, attitude information
Platform .
of vehicle(platform)
PlatformAntenna Install and attitude error of radar
antenna
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Table 4. Publisher/subscriber and QoS policy by topics

/I Sensor track data. Published by the radar.
struct T_Air_Track_Topic {
sequence <T_Air_Track, TRACK_SEQLEN> trackList;
%
/| State of track at each update
enum T_TrackState { TrackState_NewAuto, TrackState
_Terminated, TrackState_UpdatePSR, ...}
/I Target type in track update
enum T_Target_Type { TargetType_FixedWing, Target
Type_RotaryWing, TargetType_LSS, ...}
/| Target position & velocity
struct T_Sph_Coord { ... }
struct T_Cart_Covar { ... }

struct T_Air_Track {
long trackid;
long long time;
T_Sph_Coord position;
T_Sph_Coord velocity;
float snr;
float rcs;
T _TargetType targetTypet;
float probabilityTargetType;
T_TrackState trackState;

Topic name - Al - QQS
Publisher | Subscriber |  policy
Settings Radar System Settings
SettingsControl System | Radar Settings
SettingsAcknowledge | Radar System Settings
SettingsHeartbeat System | Radar Settings
Status Radar System Status
StatusControl System | Radar Status
AirTrack Radar System Track
Platform System | Radar Platform
PlatformAntenna System | Radar Platform
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QoS policy Categorization Value
Lifespan 1 sec
. History KEEP_LAST
Settings 5 rapity VOLATILE
Reliability BEST_EFFORT
Lifespan 1 sec
History KEEP_LAST
Status Durabilty VOLATILE
Reliability BEST_EFFORT
Lifespan 10 sec
History KEEP_LAST
Durability VOLATILE
Reliability RELIABLE
Track max_data 16384
max_meta_data | UNLIMITED
Batch
max_sample UNLIMITED
max_flush 0.01 sec
Lifespan 0.1 sec
History KEEP_LAST
Platiorm 5 rabity VOLATILE
Reliability BEST_EFFORT
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<nanosec>0</nanosec>
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<history>
<kind>KEEP_LAST_HISTORY_QOS</kind>
<depth>1</depth>
</history>
<durability>
<kind>VOLATILE_DURABILITY_QOS</kind>
</durability>
<reliability>
<kind>RELIABLE_RELIABILITY_QOS</kind>
</reliability>
<patch>
<enable>true</enable>
<max_data_bytes>16384</max_data_bytes>
<max_meta_data_bytes>LENGTH_UNLIMITED</
max_meta_data_bytes>
<max_samples>LENGTH_UNLIMITED</max_sa
mples>
<max_flush_delay>
<sec>0</sec>
<nanosec>10000000</nanosec>
</max_flush_delay>
</batch>
</datawriter_gos>
</qos_profile>
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