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ABSTRACT

For decades, modeling of pilots has been intensively studied due to its advantages in reducing costs for training
and enhancing safety of pilots. In particular, research for modeling of pilots’ non-kinetic behaviors which refer to
the decisions made by pilots is beneficial as the expertise of pilots can be inherent in the models. With the recent
growth in the amount of combat logs accumulated, employing statistical learning methods for the modeling
becomes possible. However, the combat logs consist of heterogeneous data that are not only continuous or discrete
but also sequence independent or dependent, making it difficult to directly applying the learning methods without
modifications. Therefore, in this paper, we present a kernel function named hybrid sequence kernel which addresses
the problem by using multiple kernel learning methods. Based on the empirical experiments by using combat logs
obtained from a simulator, the proposed kernel showed satisfactory results.
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AP - A% - ABT - PFD - AFW
Table 2. Example of a scenario for air-to—air combat 21 Y= F=dte] F <F 11000719 A7 =
simulator 93 sy B Fristet AFEE AT
Type Air to air/One versus one o
Table 3. Statistics of log data generated from the
Fov 60 simulator according to scenario number
Radar range 8000 Seenario Suraton(s NUMber of rows
uration(s
Qur force Enemy force number Status Behavior
Fighter KE-16 Fighter MIG 29 1 224 19998 46
model model
2 110 9954 28
AIM120A AIM120A
i i 3 83 8072 34
Offensive AALL Offensive AALL
weapons weapons 4 86 7728 22
Machine gun Machine gun
att it 5 94 9719 50
Defensive Cha Defensive Cha
6 97 9690 33
weapon Flare weapon Flare
7 111 11425 47
Our force finds enemy first and
fires AIM120A 8 262 24394 123
Our force evades missile
Results ==  ogaa=E = )
Both fighters fire AA11 F29 2a= dAZE S8 187}114_ 2]
= So @9 WEE 7Y A9 HolHE WAHAL
Our e cvades fissie and Ao s okerlel ¥, aw, Hrige] e
Y Ao] o] Qov, F shx| s|Fel whel o)y W,
A%y Wyel NP2 vlEH We AU~ e
olHd WAoo AHE E 8 FHY AUeE WS PRtk ol Wse A%d Wge A9
o]-§3te AlEH I BE FEIHH, 7 Ay el AAe wel WA FEEH, AHs HoE
o= FUF, dUd AE=Z g3} h Table 3> £ Z Wl AR EZA WHao] RS HEVLY 3
Aol AREE AlEElold 2 oo FAAE el o5l AA =AUt
vehdt. 7t AFE BFHOR 1302713 A%HA Table 4= A3olA ALEE Aeuse] dAE e
om e ARE FHE 12600719 ¥, ¥F AR H i), Altitude$} Velocity= 2+t x99} 4588 e}
T 50709 o] AAHATE EF 0.1% HHSE X U= A Wez AP oEzFHo|n A&d Wl
Table 4. Examples of status features according to their names, categories and semantics
Name Category Semantic Name Category Semantic
Aim intensity IC A1m intensity Target altitude DC Altitude difference
against a target difference from a target
Altitude DC Altitude Target distance DC Distance from a target
Midrange missile Quantity of Target speed Speed difference
ID . .. . DC
measure mid-range missiles difference from a target
Move aim DD Aiming of an Velocity DC Velocity
enemy force
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