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[Abstract]

This study proposes a modular recommendation system to address information overload and reduced
work efficiency in military command and control (C2) systems. Considering the limited availability of
high-performance equipment such as GPUs in military environments, a CPU-based Factorization Machine
(FM) model was adopted. Experiments using the MIND dataset, structurally similar to the ATCIS
database, demonstrated that the FM model achieved comparable performance to related studies (AUC
0.60, nDCG@10 0.37) and operated effectively on CPUs. These results suggest that the proposed
FM-based module is practically applicable to military command and control systems and can be

practically applied with real military data in the future.

» Key words: Military C2 System, Information Overload, Recommendation System, Factorization Machine,
MIND dataset
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I. Introduction
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II. Preliminaries

1. Related works

1.1 Research Trends on Improving the Efficiency
of Command and Control Systems
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1.2 Research Trends in Recommendation Systems
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1.3 Factorization Machine(FM)
Factorization Machine(FM)2 Steffen Rendle(2010)
of oJsf AIHE Z|ASS BE=z[7], F2 3]Agt HlolEfo]

2 5| astcfete
¥ 2F2xh 4ERES UMEOR S5 4 9T
&, 7t §4 WAtk A WELS Asiol, ol el

= o a =
Yae §9 4exge 29 ditk. o2 3 mtulel
47} AgR 0 7151, AN 240l 1 B 9
3lo] Al|Ro 2 U},

277 e S gupdloz 435}
RS Holgit). o] FMZ &7gsh et 24,
oS =0] Field-aware FM[16] = Neural FM[17] &

=,

III. The Proposed Scheme

1. Modular Design of a C2 Information
Recommendation System
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2. Experimental Environment Setup
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3. Experimental Dataset Design
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Tactical Command Information System)?} ;L&A QA
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Table 1. Structural similarity between ATCIS and
MIND
Category ATCIS MIND Similarity
Personalized
Entity Operator User interaction
sequence
Item Repgrt, News Document-type
Notice content
Feedback | . W Click Implicit binary
Confirm signal
Context Time Time Sequentlal/t.emporal
modeling
Large Large Same sparsity &
Data scale scale .
cold-start issues
sparse log | sparse log
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Table 2. Detail of Mind-small Dataset

Information Description
Language English
# of User 50,000
# of News 51,282

News Information | news id, title, abstract, body, category

user id, user click history,

Inf ti . . . )
User Information impressions (click:1, non-click:0)
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4. Experiment
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Table 3. Factorization Machine Parameter Setting

Parameter Setting

learning method
(SGD, SGDA, ALS, MCMC)
learning iteration 100
dimension of

. . 8
2-way interactions V
standard deviation of

MCMC

0.1
normal distribution of ¥V

sk wiog: MCMC (Markov Chain Monte
Carlo)Z AF&3}9Ict MCMC: Markov Chaino]2h= &
5S4 AL 0|83l AAIMOoR JIER] AMEL AJASHo

2, ABERE A AN s 1 2RE 2l
o, o]FA 42 MEE2 v er Aidos oS o
Sote WAolt}. ol2{gt MCMC sk W2 SGD E&
ALSO]| vlsl] 54770l =2 dlolEof] ZRlsithe e
71XIcy. 1 2]9] stojmmietu]8 = Grid Search ¥il2|&
< AR8sto] A7steIT). Grid Search ¥al2]E2 mj2}o]
Eol RE 2uF £3g vlistel Hde] stojmmto]
BE A= dagjEoln] g stojmuatuly A Ast &
15 ofy] FASE 5}*“] S 5 Atk Aol 2l
T} Grid Search &12]&5-E ¢Joff AAJst oleto]g] &8

o Table 4. 2 o] AR5l

Table 4. Hyperparameter candidates for Grid Search
Algorithm

Parameter Candidate
learning iteration 50, 100, 150
- - P
dlmens.lon o] . 248
2-way interactions Y
standard deviation of

0.1, 0.01

normal distribution of ¥V '

o]e} Z¥o], B A= Factorization Machine ZE0|
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5. Experiment Result
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the ROC Curve)2t
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nDCG@10(normalized Discounted Cumulative Gain
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Table 5. Comparison of Model training resource

Model Training Time CPU Use rate Avg.
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