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Advances in new communication technologies enable commanders to collect various information in battlefield
situations. However, it is difficult to make quick and accurate decisions on the battlefield because of vast amount
of information. To address this problem, several studies attempt to change tabular data into an
easy-to-understand text format. Existing table-to-text studies are not suitable for battlefield situations because
they use specific domain data such as WIKIBIO and WIKITABLETEXT. In this study, we propose a
table-to-text transfer transformer (TaT4) that uses special tokens to transform log table data into a single
sequence to preserve table information. Moreover, the proposed TaT4 uses multi-task learning that can leverage
cross-task data of types in a single model to improve generalization performance. We conduct experiments on
eight datasets generated from three Korean defense modeling and simulations (M&S) of battlefield situations in
the Army, Air Force, and Navy. The proposed TaT4 outperforms the existing table-to-text models.
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Figure 1. Creating Process of Battlefield Log Data Through Korean Defense M&S
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Figure 2. An Example of Battlefield Simulation Scenario
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Figure 3. Examples of Engagement Result Reports from CJ21

Table 1. Description of Data Generated from Three Korean M&S

ZHAZ0f 2l

M&S Dataset Number of Scenarios ~ Number of Data Data Type
cG Anti-Aircraft Tracking 2 59 Multi-Row
Anti-Aircraft Radar Detection 2 267 Single-Row

CH Warship Observation 9 6995 Single-Row
Engagement Situation 1 75 Single-Row

Engagement Result 5 111 Single-Row

cnl Ground Forces Observation 6 318 Single-Row
Legion UAV Video 19 443 Single-Row

Reconnaissance Wing Video 14 3418 Single-Row
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Figure 5. The Preprocessing Process for Single-Row Table
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Figure 7. Multi-Task Learning with Report Type Prefix

2S5 tF BuA Ao R FAFT TaTde BIA 73S
EZgsto] ndo Fr140 dHGF 02N sl &
A2l HE FJ]/\EI_ ey "Eﬂ?fhi} <Figure 7> TaT49] @
E] 23 sh5S HoZT <Figure 7oA B 4 950l
TaT4E BIA 8-S EZ35te] AAZE Hol& Aldx
Sholl 713k 3 Rl Yty Rl 3G A S AXH
M BIA 8 AR HolE AR 1Y #AAE S5t A
A RIS YA 9o B3 HE B2 52 oY

HIAE i) Hol A0 BHstel 9y RUE G4
7) Wl St HolE7k S7kshe Lok glon, A wn
A 44 3ol 0 BA4TE BT 5 AchLiv e al,

2019).

4.9 A3

B A AE 3719 i M&Se Bz, FE, A8 2dS &
3 4 AR 4% 22 dolHE T3l A% THES 54
711 B9 Aes Brbstth 7AAA 249 4% 9 Bt
Azl et A A g THERY Hu AP F
A Al 2 $44S ASHAT £ ofdld 23
of NZtatE T3l A Ak o] 7k Ruxuith 43 I
TE ¥y o] wyste] XS AT & Jus A
< dFSHH

19944 Y B

B AN Agste TaTde E

N 2L (Vaswani et al.,
2017)%%‘34_?&%u§ 7FA 2 _U1 HEmo

| A= Adafactor

[e}
A

5E-20.001, WA AFo] 2
64, oﬂiarsoozm L —“%é:l?j—% AYstch. 56 £ A
T A= TaT4] 0] A8 58S A 717] ol =0l 3
A7 N B8 Y T2 vlolE A 5T F 64,0007 T
012 53j) ALA 8¢5 H KE-T5(Shin eral., 2021) 2 22 u}2}m) €
S Z27)5bet Stk g TaT4+ 370 9 ‘—?HLM& o 5 A,
F7l DAY 22 AfEAE T HolE 25 FHseE &
HA EZES 23] 7| & A o EA81A ?%—E 39571 9] ©of
 F7hste] F 64,3950 2 St5& TS H 2 E ©A oA
= ko] A Al W] A %] (beam search) S AHE-3FH 0.1 W 2] 7|4
=302 AASATH 2 A AFS Q1A y;__,_/\-]uigd% 7&27
HAE o5 o &L 7:1:2 2 443ttt BE g 23 845
ol & 7 1AW 45 sl o] B ThE AR8-to] BH531 93, HalA
HE AZ dolHd tis] HH A5 e HolFe Bl
dl 2+t | 2EE 2 39 thRaffel et al., 2019).

PN EE 712 table-to-text AToA Hol ALH+=
ROUGE-4 F1(Lin, 2004)% BLEU-4(Papineni ef al,, 2002)E &

B3} H Th(Lebret ez al., 2016; Liu et al., 2018). ROUGEE 4] (5),
(6), (1T 2ol BY £47 o Z T4 n-gramo g A=
recallZ} precision, F1 A4 ALE 4= ok 4 (59 4 (6)4

TuT=E
references= AH #742 He, 4 (6)¢] candldates“ meo] Ay

l

n
N'F”

Irrl
r

rl
N

¢ =

4 4% 839 438 9 10}131 2 AT A= B 4
T3 28 58t %1 vl A R it st
o3 ghol EH-‘SH A4E ANSAT. Count(gram,) T AH

&2 dZ 4 n-gram¥ NFE, Count,,,, (gram,) = B
H E4% dF B4 $54 R Y& ngram®] TfFE Y
Bt 4 5 A 8 n-gram/ ol sl o & =4
AA 4l A -gram @ N, A (6)S A5 =H

A
n-gram 7 <= oi] T3l 041% z‘jr%‘ﬂr AA o] BAE n-gram 9

H
A
=



610 Jongkook Heo * Sae Rin Lim + Sihu Ahn  Jinhyeok Park - Young Jae Lee + Yongwon Jo + Chunghyup Mok * Junho Cho * Seoung Bum Kim
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ROUGE— _ 3 6= (R forences ) 2 gram, e sCOUNE ey (gram.,,) )
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1 if candidate length > reference length
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Ql l HuA Holg °ﬂ
(reconnaissance wing video interpretation, engagement result,
ground forces observation, legion UAV video interpretation, an-
ti-aircraft tracking, radar detection, engagement situation, warship
observation) T3] A8 < AR, A ¢ HH R S54 S
AZs7] A8l g 2d-S TaT49} vl 3t H o Structure-
aware Seq2Seq(Liu et al., 2018)2 ©Y HE Hol&& A& A
A, 7 oldlAl WiAYUSE, 28al BE Al0lE =Y
5 Al HEAQ table-to-text HHELE AP HHE H|

w BdE AAsAnh 123 AR g3 EE B g
o aFHE glaty) aow *} g3 WY B2aE B
AHgetA] & R Ed mr ol A 3 $ /) B
Aol AT Ho] S5 433 TaT4 without (w/o) mul-

Table 2. Comparison Results for Eight Battlefield Situation Awareness Reports

M&S CJ21 Cl21 Cl21
Report Reconnaissance ng Video Engagement Result Ground Forces Observation
Interpretation
Metric BLEU-4 ROUGE-4 F1 BLEU-4 ROUGE-4 F1 BLEU-4 ROUGE-4 F1
Structure-Aware Seq2Seq 7.33£0.85 6.39+0.7 0.0+£0.0 0.65+0.65 1.21+1.21 5.9243.18
Transformer 8.66+2.05 4.9+0.73 17.69+4.88 6.75¢£1.0 31.27+4.95 24.98+3.97
TaT4 w/o MT 65.65+1.24 70.83+1.32 0.0£0.0 0.08+0.08 1.14+1.14 0.73+0.73
TaT4 (Proposed) 66.92+0.73 71.68+1.41 62.19+4.94 64.44+10.29 72.37+2.33 75.08+1.55
M&S CJ21 CG CG
Legion UAV o . .
Report Type . . Anti-aircraft Tracking Radar Detection
Video Interpretation
Metric BLEU-4 ROUGE-4 Fl BLEU-4 ROUGE-4 Fl BLEU-4 ROUGE-4 FI
Structure-Aware Seq2Seq 12.93+1.94 20.83+4.16 0.0£0.0 0.0+0.0 0.06+0.06 1.82+0.58
Transformer 47.62+1.03 40.63+1.49 20.03+4.97 7.26£2.91 27.734£6.58 7.7£3.6
TaT4 w/o MT 26.44+13.24 17.47+8.75 0.0£0.0 0.0£0.0 0.0+0.0 0.0+0.0
TaT4 (Ours) 66.95+0.97 69.72+2.18 39.29+7.13 35.62+6.45 66.27+0.94 59.92+2.12
M&S CH CH
Report Type Engagement Situation Warship Observation
Metric BLEU-4 ROUGE-4 Fl BLEU-4 ROUGE-4 Fl
Structure-Aware Seq2Seq 0.0+0.0 0.0+0.0 22.06+13.69 14.69+10.8
Transformer 72.0+4.7 61.86+9.77 35.12+6.55 21.4545.03
TaT4 w/o MT 0.0£0.0 0.0£0.0 85.58+0.14 98.4+0.25
TaT4 (Ours) 88.11£1.48 100.0+0.0 86.44£0.27 99.17+0.15
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