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[Abstract]

There has been difficulties in identifying objects by relying on the naked eye in various surveillance systems.
There is a growing need for automated surveillance systems to replace soldiers in the field of military surveillance
operations. Even though the object detection technology is developing rapidly in the civilian domain, but the research
applied to the military is insufficient due to a lack of data and interest. Thus, in this paper, we applied one of
deep learning algorithms, Convolutional Neural Network-based binary classification to develop an autonomous
identification model of both friend and foe helicopters (AH-64, Mi-17) among the military weapon systems, and
evaluated the model performance by considering accuracy, precision, recall and F-measure. As the result, the
identification model demonstrates 97.8%, 97.3%, 98.5%, and 97.8 for accuracy, precision, recall and F-measure,
respectively. In addition, we analyzed the feature map on convolution layers of the identification model in order
to check which area of imagery is highly weighted. In general, rotary shaft of rotating wing, wheels, and air-intake
on both of ally and foe helicopters played a major role in the performance of the identification model. This is
the first study to attempt to classify images of helicopters among military weapons systems using CNN, and the

model proposed in this study shows higher accuracy than the existing classification model for other weapons systems.
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I. Introduction
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II. Preliminaries

1. Related theories

1.1 Binary Classification
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1.2 Convolutional Neural Network
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2. Related works
2.1 International Research Trend

1989 Yann LeCun et al.of 40H LHHSo| A3l
20 2RSS SRAORMN 2} $AIS A A

O 2 CNN 20| A5 LA ARSI o, A2 a7

Aol @AM b (Backpropagation) & A-g-5to] st
55h= CNN W2 AFE3SHYTHI]. 1998 #Hnsiy =

FoA= Z4ARH 7]9t Sh(Gradient-Based Learning)
= Agstod A HHet LeNets MBI 10]. 21 o] &
o 3t g8t Al SHARS 95 THe oyt RlsiE] 1
9o, ¥ Ato] /A= AR AFAY TIPSO
ILSVRC (Imagenet Large Scale Visual Recognition
Challenge)?t #2 =A] 4302] 52 &M Y=L
olcH11]. tjEAQl @Wdoz GooLeNet, VGG, Super
Vision £o] 9Jc}.

2.2 Domestic Research Trend

TUN 232 /st TiAIE 2FeH L o Ale
+ AZtE QA RE AJATE T 1996 Y 5 51
o] AH12]E AmEH FAo= KAl H]HZ o]&s POEI
AlE2] oJulxlE giol, 1 oJulAE &Rt 2 AlE=
WEshs A7 AU 259 Fefdats 29 %71]‘4
02 Yo WS Volshi 1 WS Holhe 2g B
eékgi HE—}.h }H%Qi 75—)]151—3} ‘:'E'JZQ .
20189 45S 5 330 AR{INE 5 Bl &
M2 GRlshL Aok a1} oA CNNS olgat
of BAT vBAS BRoR: At Qlgien, ze 5
ozl 5 3%e] A14lolME FZYAolA CNNE o]
golo} A2 GRlsk: AP AT

[0}

PRI BY 27E GELd 33D 5 5y
APLI51014 FRRe] G BOIA ARE otat ]I} o
o2 P Eslof w— st AP sletn. AR 5
3%0] A7{16Jo1A At} Wobg Algsts APt 919k
CF. QA oloprIat Zat 2ol Arlet TG AP U

v} @jep WG ATL HAQUSA Ralgir

III. The Proposed Scheme

1. Used Data Summary
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3. Analysis of Results
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4. Results Analysis by Evaluation Measure
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Table 3. Results of Evaluation Measure

Items Results
accuracy 97.84%
Precision 97.27%

Recall 98.45%

F-measure 97.86%
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5. Analysis of Feature map on Convolution layer
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IV. Conclusions
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