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[Abstract]

In this paper, we propose a training method of a recommendation learning model that analyzes the
battlefield situation and recommends a suitable hypothesis for the current situation. The proposed learning
model uses the preference determined by comparing the two hypotheses as a label data to learn which
hypothesis best analyzes the current battlefield situation. Our model is based on Siamese neural network
architecture which uses the same weights on two different input vectors. The model takes two hypotheses
as an input, and learns the priority between two hypotheses while sharing the same weights in the twin
network. In addition, a score is given to each hypothesis through the proposed post-processing ranking

algorithm, and hypotheses with a high score can be recommended to the commander in charge.

» Key words: Battlefield Analysis, Battlefield Awareness, Intelligent Command Control System,
Artificial Intelligence, Ranking Algorithm
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I. Introduction
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II. Background
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1. Simulation Setting
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Fig. 1. Example of Battlefield Knowledge Graph

Table 1. Description of Hypothesis Dataset Categories

Item Description

Hypothesis which contains an event

Unit Hypothesis and relations between the event and

(F712)

objects
Candldatfe Hypothesis which merges similar unit
Hypothesis hypotheses from the same event
(EE7HH)
Agreggation Hypothesis which merges related
Hypothesis candidate hypothesis while not

(&7t colliding with each other
Hypotheis that illustrates battlefield
situation from combining aggregation

hypotheses

Combination

Hypothesis
(Z7H4)

Fig. 2. Example of Combination Hypothesis

3. Dataset Construction
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data = pd.DataFrane(raw_data)
print{data)

idl id2 HA=zotd
0 con01 11000025 comO1 11000068 1]
| com01 11000014 com01 11000045 1]
2 con01 11000044 comO1 11000066 1
3 con01 11000027 comO1 11000037 1
4 con01 11000023 comO1 11000057 1
BG49  comO111000015  comO1 11000059 1
BER0  comOI11000013 om0l 11000049 1
G651 com0111000037  comO1 11000068 1]
G652 com0111000077  comO111000082 il
BE53  comO111000035  comO1 11000058 1

Fig. 3. Pairwise Comparison Dataset of Combination
Hypothesis

III. Algorithm Description

1. Vector Embedding
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Fig. 4. Additional Metrics of Combination Hypothesis
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Fig. 5. Embedding Algorithm for Aggregation &
Combination Hypothesis

2. Learning Model
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Fig. 6. Description of Pairwise Comparison Model
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Fig. 7. Structure of Siamese Neural Network

3. Ranking Algorithm

2o ok RES S8 MY e vigoz
o] pairwise comparison ZE-2 APXsSSE 050,
Al B5 £RMe) 37 L ATolg ol yore
HaF

Fig. 82 pairwise FEf] &3S 2 Fei= Het
A7Ie wpolc). 9 RS 4o sigst 371o]
Y22 AT 0|30l vl 2o FALES sl
SRl oiAIck o2 Sof A% Fpdel
(com011000055, com011000068) % AAPT 4 MSE=
Aoz 2Eoridl, =417} 20| slgsts indexo] Al

ol
=

o

L 3=
. o=



Recommendation Model for Battlefield Analysis based on Siamese Network 5

S0 1, BHSETE 02 Hojstth e ez
ol 91 S whEelel, AR ke wE Aot
CECE
comO011 com011
000055 000068
com011 0 1 1 1
000055
1
0
comO011
000068 | > | O 1
0 0
Y 1

Fig. 8. Ranking Algorithm — Matrix Transformation
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Fig. 9. Ranking Algorithm —
Constructing Transition Matrix
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Fig. 10. Ranking Algorithm —
Equation for entries of Transition Matrix
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Fig. 11. Example of Score Update
[0. 0. 0. 0 0. 0. 0. ]
[0.151 0. 0. 0. 0. 0. 0. ]
[ 0,151 0.023 0. 0. -0.442 Q. 0.011]
[0.151 0413 0O 0. -0.442 Q. 0.011]
[ 0.151 0413 O 0.279 -0.442 0. 0.011]

Fig. 12. Output of Score Update in Simulation

IV. Experimental Result
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Fig. 13. Combination Hypothesis Data Pre—processing
02
R o3t wel Aeler AN EM Fojd 0
Topic ID top0113} top020S &85t 2H2ho] /\]L,}a] 5 5 00 eézfn wo B/ 30
QoA R3HEE U pairwise comparison HoJE|S
- . Fig. 14. Train/Test loss curve for Experiment with
Asto] ZlsfstRion, ZF7Ho] mof AJuta] QofA] 7}}\4 & Top011 dataset
TS 911 082 Uro] Sk, EAE ARgSISIC) 2
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—— train loss
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Table 2. Description of Combination Hypothesis Dataset
4
: : # of # of #of
Topic Topic . . combination
D Keyword candidate | combination hyoothesis # \
Y hypothesis | hypothesis yP = el
pair
Top EZ:\gsord 0z
011 Artillery 104 91 6654
Move a1
Landing o 5 108 150 200 50 00
Force spoch
Top
Forward 264 91 6767 ) ) ) )
020 Base Fig. 15. Train/Test loss curve for Experiment with
Develop Top020 dataset

2. Pairwise Comparison Model Table 3. Description of Combination Hypothesis Dataset

B A3lo)ae AF YEQIIE sulo2 3F pairwise Topic ID Top011 Top020
- E.UOﬂ 1" © ﬂ; T:] ‘_i_- ]';‘ = P Train accuracy 98.80% 97.55%
comparison 2&o] Algl ZAuLE Aadict 2 AFHoA Test accurcy 98.65% 97.30%

+ ol &2 3ol 90%2] Hol8E &f5oll, 10%2]
Holelg HAE &8st B 8l5g A13¥elet. 38 3. Score Refinement

2 T"Ha2 «w

oA A3t Siamese Neural NetworkZ AR&5}o], AlA| Fig. 162 A @70fl sigst= AlE 2= X Ay
237 Mees Ui Foes Hokae &8st of tish Augiolt. ¢ AolA o Fig. 129} 22 A350]
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Fig. 16. Output of Score Refinement Step

V. Conclusions
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