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1.1Use Case - CLOVA Note

22.08.12 CLOVA Note Generative Summarization =A|
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CLOVA Note

Clova Tech Summit 2 2 CHSI2 & AlEl F1ZX 2} Chatbot 7HE Z| =3}

AR 1

SA L GIA

SHASIMIL. BX| MAH|0] = YN 7L E B0 U= APTI0I2tn §iL|CH
2OIA OFAH 2 XpA0] X2| O] LHEO|| i3 7| =Xz F dYE s FAL XM= OlN| ANZ ME|AF SHEHAM O{FH 0| HE HEH

I CIOIHE OfH F=2 Mi=X 22|10 2 Jof|M 2F0| =3 et g2{<dE 71X ofFA &

Chs| Mg SalisLIct

M1
DM Q5 2
0{2{ 7kX| Al 20{=2|BA nt
ALt

M THHo= $HH
AlE SLICh

MK} 1

SAIEH AE U1 pocZ EH|E A ANL X|Z XY= 87 26}

HA|H o|¢of| ZHd 1280f| X ¢HMZ B2

O|X| M&|=Ql Qe Moca|n 12|10 O|4 22 X 2|1 AAEHIM 710|= 4

& Ol chshE EO{E2{ 1 RE=X|0) chsiA

MES 7HestA 20|LE MU|AR X514 28074 0i21 71X| o[o}7| & =21 4

3 DZ4HE] MR0|2H= 2 AR 31EA 1 o|F = $ 3071 02| AH|AL}

2 pcOliM MHIAZ SAISH U0 YO Z OH A O|R0f| = X|HHOZ SA|

£ g 0IFo|ng OJHE MEO|EX| X|Z Bix| =240l §017} A= st 2L 22|10 ZF NF El S 24 MF pocE 5H2HA 042 71X
£ Z8E M0e D2iM off WAHIO| ZYHIACH= HE FH/RE =X 22|10 O[H| OfEA| 81 WAHIO] Z Y3 AR Z YIS 74X

& O e 7iEE & = A=K

&A1

J2|n MRS 7HK| 0 HES E XSS o{FAH sh=X|ofl cisiM Y S2lASLICHL
A "WHE YSER! AHi XHA0 X217t 0{2{ 2 OIF0ll cHaiA CHEXQ! Al E Lt

&0l OIA| 71| &&0ILt €21 Jo|Lt O

M1

24 F0 siLi2tn Y2t §LICH 2A|H O|0|X|et Z2
M O{EH EAE=X| Bi7F O EA 2

¢l Ao g sh=0 Z=30l= A0{2t

5HX|Ct HIAEO| A= X2 Al4I7} CHEL|CL.

HAEQ} 22 ZR0= OFFehx 7|2 2P Xix||7t =4 THofofl cisiM 1 2|0 & Xt &ei5H=

= OlH| €28 7|l& 30M 53
£X| 0] #70| o{EA| J<‘§M:7‘I0ﬂ CHet &8 EHokE +

2.
2517|171 of2i2

£3t= 72910 0|0|X|2Hs 8Lt 22 =0
=

ITALL Ol HZ 0| F& 3iCt BL

of| =2

FRII9E M od MR TYYRAT  test  HE

93X HOARY #H Hd DHME WE

MAHO =23 W
MAO| =23 AR

1 S0l chsiM A1
7| HIO|E] 40| I

Clova Tech Summit 2 - #2 L2 & HIX 2R 9t Chatbot 7HE £ &St 8O https://www.youtube.com/watch?v=swjnIM1pNzs

27 ¢|o|E]
]

S=Ht

A

S47I5+H2 | v

EM ol T

NAVER
DEVIEW
2023



NAVER

1.2 Use Case - CLOVA Studio API D
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https://www.ncloud.com/product/aiService/clovaStudio

- B.Kim,, et. al. What Changes Can Large-scale Language Models Bring? Intensive Study on HyperCLOVA: Billions-scale Korean Generative Pretrained
Transformers. EMNLP, 2021

- LIU, Xiao., et. al. GPT Understands, Too. arXiv:2103.10385, 2021

- HU, Edward J., et. al. LoRA:Low-Rank Adaptation of Large Language Models. arXiv:2106.09685,2021

- Jack W. et. al. Scaling Language Models: Methods, Analysis & Insights from Training Gopher. arXiv: 211211446, 2021
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Status and Types of NAVER's Digital Twin Technologies
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HO|ASO| LIEFRELICY.

'Apollo 13 was involved in an unexpected accident — the probe’s oxygen tank had exploded. This happened on April
11, 1970, 330 thousand kilometers from Earth. At the time, NASA was unsure of the solution. They could not go out
nto space and have a look at the probe to diagnose the problem. Instead, NASA had 15 different simulators. By
Ht2 HDTS (Hybrid DNN Text-to-Speech) 7|2 EtAMlst 228t H0|A PRO7|'J. F0I1ZILICt HDTS replicating the conditions of the broken probe and repeating tests, they were finally able to find a solution. On April 17,
7|42 MRl 2ofo| EAS A2l 2T EA0| Al HO|AS MASHE 7|20lH|Q, TESIE 7|s Hofl 7|2

—_ 10

= the three lunar astronauts returned safely to Earth.
O| HO|ARLHHS ddfotil, AAAHAR R 2O[ATt EHYHUSLICY.

NASA's attempt to create an environment identical to the reality and repeat simulations to solve a problem nearly 50

years ago is very similar to the modern ‘digital twin’ technology. Digital twin refers to the replication of the physical

H == 0| 8 1 H= AL LS W7t &, S=HEE0|A PRO2| 217} Oz &5 S3lf 2 &sh 2A
!

world in the digital world. This is why it is also referred to as the mirror world. You can replicate a space or object in 3D

to conduct various simulation analyses. In addition, you can create services where the physical and digital worlds are

synchronized in real-time. It can also be used in smart city monitoring and predictions, simulating environmental
change within a city, innovative mobility services like autonomous driving, robot services and automation systems of
https://blog.naver.com/clova_ai .

ps://blog / - a smart building, and in providing people with vivid and realistic 3D content.

https://www.naverlabs.com/en/storyDetail/252
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1BERT: Pre-training of Deep Bidirectional Transformers for Language
Understanding

Jacob Devlin, Ming-Wei Chang, Kenton Lee, Kristina Toutanova

We introduce a new language representation model called BERT, which stands for Bidirectional Encoder Representations from Transformers.
Unlike recent language representation models, BERT is designed to pre-train deep bidirectional representations from unlabeled text by jointly
conditioning on both left and right context in all layers. As a result, the pre-trained BERT model can be fine-tuned with just one additional

output layer to create state-of-the-art models for a wide range of tasks, such as question answering and language inference, without
substantial task-specific architecture modifications.

ge processing tasks,
lute improvement),
.1 point absolute

https://arxiv.org/abs/1810.04805

INNER JOIN Syntax

SELECT *column _name(s)
FROM tablel
INNER JOIN table2

ON tablel.column_name =

o B|O[= 12} B|0]= 25 Z0leiiM Z2&2 O]

-

table2.column_name;
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1.4 Summarization eV,

JF LLM(Large-scale Language Model) 222

GPT(Generative Pre-trained Transformer) £ &= Z Ot 7127
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Summarization.
e [ext summarization is the process of distilling the most
important information from a text to produce an abridged version

for a particular task and user. by Berry el al. (1995)
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2.1 Dialogue Summarization DEVEW

Dialogue Summarization in the wild:
- Filler and Debris(ZIE01)
g /0t/x71/2/8
- Repetition and Reiteration
2| L= SLICH 2| AB SIS HO[KQAAIAEINAZA0 LA ESEHE. =A1

O| HHE 2251119

- Punctuation

c|EE= LI 2 EB= e Li=0l
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2.1 Dialogue Summarization DEVEW

22|9| MEi2
summary type

number of S/ ot use of external
source document ummarization resources

task-specific constraints

v

.

——

G. Sizov(2010). Extraction-Based Automatic Summarization: Theoretical and Empirical Investigation of Summarization Techniques



https://www.semanticscholar.org/paper/Extraction-Based-Automatic-Summarization:-and-of-Sizov/2d27fd9af4b10cc5b54a849a3c2ad84755b3b13c

2.1 Dialogue Summarization

HyperCLOVA

Al, 259| 530] £t}

NLGE Service £A|o}7]!

Positive

Naturalness

- Unseen Domain
-—mnformativeness

Negative

- Hallucination
- Tone & Manner
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2.2 Open Domain Summarization 2655

* Prompt Engineering (in-context-learning)
* |t works!

- But, Inconsistent tone and manner
- AL A Z20|1ES HY|E 288t (gbstract)
- Op|7tHE HE 27| 92t EHS 2. (extract)

+ Hallucination
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2.2 Open Domain Summarization 2655

O}

. Tune with Suffix(template / instruction: 22feHE}H)
Q0o

29| 49| 0|2 BB AS 2+klE 25 A2 otLi0| 7| THZ0]
=8| #as 12 22| 0[40] Gl 82, 28R4 S&E= 4=

Z{orElLICH

e w/o suffix(\n) =>"EZ:A0|U} AHE| AP CHHGHH A"

1 T
» w/ suffix =>" 49| 0|20| Sl= B Z6te!" | Instruct(E{AT £3) &3
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2.3 Dataset DEVEW

Al HUB (Labeled): 2F 250+A

PO1: 0f Ett= Z0H| OHEX|? P02: 2X| PO1: ZCH T2 O 2L PO2:
| dialouge  Z{I0FPOL: B0 HOHE TR0 P02: tt SHG| T POL: 2|7t TE Cti= Z0| O 04 I|2X| L1 715 B5% He[6rAra 0{0F7|otCt,

CH= 22| 5XF po2: 124 po1: 53| AfSHCH




NAVER

2.3 Dataset DEVEW

Note (Un-labeled): &F 3™ => Annotation
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2.4 Tuning Process 2025

(1) AIHUB Tuning => (2) Annotation => (3) Note Service Tuning

Pseudo Labels (Model A, Model B) Note Tuning
AlHUB Tuning Preference Selection & In-domain Evaluation

Editing Out-of-domain Evaluation
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2.4 Tuning Process 2025

SEEXE

- Training: AIJ1HEE|H RS - "SLHE"0fl CHoH HAEotD US
- Label: 1~32%
- Input: (1) E# 200 EZ 20| => THEIOf& O = K| A

(2) &Nl AFZAHEL| =ET} Ot

- Inference: Note(M| JHE E£|X| &2)
- Input: (1) Z0|7t Ciet
(2) STT Z1}
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2.5 Training DEVEW

o,
18O

Pretrain > DAPT > Task-Adaptive Fine-tuning

target domain

S DA PT(DO ma i n _Ad aptive Pre_tra i n) Figure 1: An illustration of data distributions. Task

data is comprised of an observable task distribution,

usually non-randomly sampled from a wider distribu-
tion (light grey ellipsis) within an even larger target do-
main, which is not necessarily one of the domains in-
cluded in the original LM pretraining domain — though
overlap is possible. We explore the benefits of contin-
ued pretraining on data from the task distribution and

:> TWO_Stage Lora_Tuning ( |'I_I |’ é%x_.l) the domain distribution.

S. Gururangan el al. 2020. Don't Stop Pretraining:
Adapt Language Models to Domains and Tasks

(1) Pretrain (HyperCLOVA)
(2) Domain-Adaptive Lora-tuning (Al-HUB Dialogue DATA): 2t 128 Q9
(3) Task-Adaptive Lora-tuning (Note DATA): I ZA! 1~32% Qot
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Stage | (250,000 examples): 7|2 E &1t Q=2 SA|0|
Al-HUB:
U= {SOURCE} + \n7 | EE & HEall=A2.\n
== {KEYWORDSHNN7 |2 E 3 HIZ O = Qe FM2 \n {SUMMARY}
*Z|12lE = ot EE0 S&ot= 2O = Hallucination S A|

Stage Il (3,500 examples): 724l @orat 4~aH
NOIR=
U= {SOURCE} + \nE22 LIS A JZ IHRA O Z QUHTMIL . \n
=3 {SUMMARY}
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model A (2 stages)
model B (2 stages)
model B' (2 stages + key)
model A (1 stage)

model B (1 stage)

model B' (1 stage + key)

model A (2 stages)
model B (2 stages)
model B' (2 stages + key)
model A (1stage)

model B (1 stage)

model B' (1 stage + key)
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M DRt X

https://namu.wiki » A2 CHE Cf7 £t

A2 CHE i 24 - LIRRZ1HE
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u S|S0} Y5 A0| 0l20 &

SH23} BiSAt0| 02D HER

s=H0| B3AL 2Lt} BhA.
25t AHi2| 512 2,
Chet ARG, ChEte @ 20| HHEIA.

O|AEZ eh=12| Z7HL 2! =70 =7tF LICE.
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S K 2| AHE K| (Post-Process)

- Q5 QBEE H|7I 2 2 Z20t2 (HA)



NAVER
DEVIEW
2023




NAVER

2.8 summaryGPT DEViEw

Summarization.
e [ext summarization is the process of distilling the most
important information from a text to produce an abridged version

for a particular task and user. by Berry el al. (1995)
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2.8 summaryGPT

L=

off Al /<ol !

]

10

(2) A{t=C = QS| F|!

(3) 8O = QS|
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4. 7tes| Y (ZEROSHOT)
ME: Y7HR, 1A0F, HA

Re|: DA0F Z2|EE}

Alm: 1. SN =hA € HEO| YTHE HOIFMR.

2. ©Z 37| #20iFY %,2R% €0 FOEAR

3. IF0HE A HOoM ol S22 22350 1S BOAM S| YFFMK.
4, {LFS CHESPH| HiEHgio] DFO0| ¥, XXNX| && %2R, 5. XM|8| dY (ZEROSHOT)

o 10 Z2|EE} AL S R2AFD JUS

INFERENCE &4 (SUFFIX(or INSTRUCTION))7t 25 &0|8}) o X2: WM, DA0F A

1. SS0 AHSE 2°f THE o 22| D0} Z2|ELE}
o AL 1, K] N BT HE{0f FTHE ROIFAIK.

o MBi= WIHE, D0} ALY 2. WJ N BOIF £, RRE WO WOIFHL
o D0} D2|ELE} |A|TIE R2AFD US 3. D0HE QI HOIA Mol §2/1 22811 DS EOIA RHEIS| 2BIZHIR.

2. ¥& ¥ (ZEROSHOT) 6. MRC (ZEROSHOT)

6.1. 22| 0|F0| #O}?
* Ingredients: flour, sweet potato, mushroom Recipe: 1, First, fry onion in the butter with hot heat. 2. Then, mix eggs and milk. 3. Slice sweet potato and cook it in the pan s

When the bottom is firm enough, sprinkle cheese. A. 2510 Z2|EHE}
6.2. 108 18 I B M|7|=?
3. 7|19 £& (ZEROSHOT) A. 2251

6.3. Y= Ho| 28} Hof?
o HIIF|1F0HHA| D0t Z2|EHE} A. onion
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Mg: MR, 270p, HA

22|: 170t D2|ElE}

YAIm: 1. ®X SHA EF HEO| YUHE HOIFMR.

2. €2 3 BojFY %,$R= €0 FoEARL

3. LF0HE SIA HOIM Mol 822 2230 1K oM 3| YHFHKR.
4. (=BT CHCSIX| Hicio| Dol SN, XXM && %4,

ME: YoHR, D30p, HA

fe|: 1DJ0F T2|EtE}

Al : 1. BN =HA E@E HE YTHE HOIFMR.

2. 2 3 BOFY ¥F,2RE €0 FOEAR

3. DF0HE A HoiM mol 22| 2250 IS oM s YHFA L.
4, LS CIEHsP dlcigio] DFO| EIM, RZNX && w21K.

o= He &= #e

oH XI=2 FalLtR? na|ElELQ} 7 RALE 812 4|2 2910| USNR?

9% 23 921}

. | D07 = Y= TESHA| B E0| 20| £|H X =S SAFMR o XM
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D0 HEA: Ho|H HA
CT= W 54 o FAZY x +
[fim

<« - C 8 search.naver.com/search.naver?where=news&query=834t&sm=tab_srt&sort=1&photo=0&field=0&reporter_article=&pd=0... M 3

CS CHOIE 81 mjo| IEE FPSFAMR.

<CHO{>
HolH £&4 7|1E 72 M FA 0 O XE
<7t
TF2LN9 $igt
24
AEEAHA
Seg Count: I
O cei==
AZ32|0ff =7k ZAR?---E2k 2003 %K =|CH S5
16 SHEREL0| LHE 120221 128 HITYIIHSYZAL Zajol| w2 x|kt 3 SHE} LI AICHS. 2 OisSE
e DOl Hs -1.98%2 T# | 1.37% SH2HHiCt o= £EA0| Tt BHIS MES 20... X123 71Xt 8H8F LY O48X| 2 LI
requests

url - @ =284 1% s 20234 3 s{2/0jd ojc|22?
M), HOIX R 7L HY..15 - RI 713 2173k 9] ofex| 2o}

response - requests.get(url)

Clot QolElEAe YUk 3
GO AT} BB 240[c o4S T 3 N UI0Jt SEO, SR X RiE
" A E|X310| 7|@ <iiE MX|>O0

(response.text)
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2.9 Future Wor

OlA| 2<=0| 4 SSofl ZLILE.

2o 23} Qo i}

o WFHO| =Y 7HYS B U= AlYTIo2tn B
o  WFHO| =YY HE ZYAIE 7K F T A WLS & = A=K B2 =2|AS

MAO| = Y3 AR =YY 3 -

o MZAO| T2 MR T YAIE 71X F O A JHLE & = A=K HRE 71|10 JHL S 25512 H O{EH| 5H=X|of| chsiM dFS =2
o MX Z2Y3 ckoll CHEH DB US AS
o X0 X2|= Aoj2t= A2 HFEIZ HH517|71 022 24 S0 5HtY

. 2| §|0 X | DES MAHE
#1201 2 Chetalo] GlOIE{ol £ZI31EI O DS A3  iamel Aol tiotel mmel St g1

. BHASH YO FUIB HM Sas At AHoR ¥
. BHAEsiBIN 251 fites Cl2CD Y248

2 TIP3 ck -

o ZSRH MR YAHIMII0|EE OIS DUS EE5H= WHE MY AT
e E 201 U CHSH Clo|E ol H=BHE iy D A -

o XZ0|| CHEl 7|25l Watol| CiiM = SSTE EL

2 2H} 3 O AN Jj0|S N
o XNMEESUIS EIIE ot ZH 0| Chai A A1AS MOoF &
o ME=20HS o= X7| H0|E MMo| Q8 s g8 = N
o G|O|E{7| HOtLt ZL28HX|0]| Ci3lM O|0F7 |8 &3
o G|O|E{E O{EAH &&3I=X|0f| CH{3{M O|of7 | & S3 2 NSt =|x{5t Wet +
o O|O|E{ 3t&0] CHEt EIo2 ZALe| &8 0582 0|0F7| &

Glo|E| REje| +

. 83 =8l0[2Hs BlT4E BB 2 Helo2 sz BUS B
. S =m0 X2/ A WSB! SAT IS 12D MK RS B IS Y W S{CI2AT Xgo] SHA $U7| 20 £A547} 8 L
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1784 is the official name of NAVER's second headquarters. It was named after the building address: 178-4 Jeongja
dong, Bundang-gu. Coincidentally, 1784 also happens to be the year recorded as the start of the first Industrial

Revolution.

lhis place is especially meaningful to NAVER LABS. It contains the technologies of NAVER LABS along with the many
efforts of our researchers and engineers. Among these, we've summarized four features that hold special significanc
) o

for us. The following features of 1784 are both incredibly unique and closely correlated to each other.

World's First Robot-Friendly Building

1784 is the world's first robot-friendly building. What does this imply? We made a very important decision when
signing 1784. Because robot services will ne popularized sometime soon, which will be acc lied by the
need for infrastructure changes, we wanted to present a completely new standard rather than simply adding robots to

office environments we are so used to

A great example is the world's first robot-only elevator, ROBOPORT. The vertical movement of robots in high-rise
buildings is still a challenge. We wanted to introduce innovations in the facility itself in addition to creating robot

-

algorithms that utilize human elevators. ROBOPORT consists of a loop structure that runs across all floors, from B2 to

the roof, maximizing the vertical movement speed and efficiency of 1784 robots.

The same is true for local 5G networks. NAVER's robots have the unique characteristic of being cloud-based, and our
main goal here was to minimize the communication latency between the robot and the cloud. This is why we installed
leum 5G (local 5G network) in 1784. We believe that robots can maximize the use of 5G, and are working on proving

thisin 17

Largest Tech-Convergence Since NAVER's Establishment

The construction of a building involves the process of combining different materials such as wood, stone
and glass. This is why we often use the word “construction’ to describe the creation of a building. But the more

appropriate word for 1784 would be “‘convergence,’ as in this building is created from NAVER's technologies . The

building itself is a "tech convergence platform® that combines the capabilities of all NAVER technology organizations

In fact, convergence is the key to NAVER's R&D strategy . While the competition for global technological dominance is
flerce, there is no service called ‘Al There are no platforms named ' robot, nor any company named ' autonomous

driving. We now know that the integration of these technologies is essential to provide truly useful services in our

daily lives. Not to mention the difficulty of achieving this as w

In 1784, experts from the largest number of fields since the foundation of NAVER have come together as one team, to
work on this goal of vergence. The experience was really incredible. We were able to accumulate know-how and

standards that could not be found from anywhere else.

https://www.naverlabs.com/en/storyDetail/240
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Embedding Vector &

- 20l CHet Embedding Vector &% - Cosine Distance 7|8f Segmentation &%

Classifier 8=

- Segmentation PointZ Classifierg soll & — Score 7|29 2 Segmentation =&

- Xing, L., & Carenini, G. (n.d.). Improving unsupervised dialogue topic segmentation with utterance-pair coherence scoring. Retrieved from https://aclanthology.org/2021.sigdial-1.18
- Solbiati, Alessandro, et al. “Unsupervised Topic Segmentation of Meetings with Bert Embeddings.” ArXiv.org, 24 June 2021, arxiv.org/abs/2106.12978.
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Segmentation?| 7|& H9]
- Dialogue Data : Cizt intent’| HEE|= AlS

- Document : CH=0]| HE L= AlE



NAVER

DEVIEW
2023
Train Valid
Data
of dialogues of sentences of dialogues of sentences
Al-HUB gt= 0] L2} 5,855 90,413 1,044 15,890
Dialogue
Data
121 (2 Ml
AIII:IUBQ ;_(E ) 17191 433 021 1,276 34,375
=9|-S & H|O|E
~ocument | wiki Data 5,000 156,088 596 30,654
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Data Sampling

Dial 1. Dial 2. Positive Data
Act 1. - -
Act 1.
Act 2. Negative Data
Act 2. - -

et CUterz | Utterd.
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Depth score Al
- Open Domains L2 /7| =0 =AI0IC Score 2271 A2 CHS

- Z-score® Yret of 0|20 thresholdsE 26t Segmentation=2 &3
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IRl Model 2 et&S £l

aRva - BERT Z8S &8 — -
| S st = {111‘1\((“(;1 lz ‘l — margin Ii/ i _
Representation 7[2F &t £IH ax(0, cos(1, z2) — margin), ify = 1
| aRVA - BERT 282 €&
Classifier &t xIsH CLS loss+ Marginal ranking loss
ot A = | |
HyperCLOVA & &S LM loss + CLS loss+ Marginal ranking loss

Fine Tuning, LORAE E3t at& Tl

loss(zl,z2,y) = max(0, —y * (z1 — £2) + margin)
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sliding windows A O 2 AH|4t
AUEIH O 2 windows = segmentation 7{42| HHIO Z ot
windows8| A|&f/& X|EO0| CtEH error countE &7t

error countE NN 58 =l~E L=

- https://www.assemblyai.com/blog/text-segmentation-approaches-datasets-and-evaluation-metrics/
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WindowDitf

N—-k
1
WindowDiff (ref , hyp) = N % Z (|b(ref;, ref; o) — b(hyp;, hypivi)| > 0)

=1

sliding windows A O 2 AH|4t

L_

windows 0| %= reference?| seg 742t
Kl=¢et seg 78l AHO|E H|W
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PK WindowDiff

MEMB W BERT MEGPT WEMB ™ BERT MGPT

0.65 0.61
ORSY 052

Al-HUB Wiki

Wiki
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- 0d 5k |abel - intent BRI E eSS Rl

- BN ZO0E HL B2 9| segmentation0| MZ = JUZ - F ANto| 7t=/H0| EO{ A

Approach

- thresholds Zt= 22060 segmentation 72 & &
- Algorithm 8&

- Heuristic Algorithm
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Step 1.

XA HO|ECHAEZ2
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seg?t9| scoreE H|W!
ol merge =%

Step 2.

£[CH Z0[& Xarst
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NAVER Cloud Platform has launched ARC eye as a fully managed cloud-based digital twin service.

Digital twin refers to the technology that replicates the physical world in the digital world. |

tis regarded as key data for innovative industries ranging from service robots, AR, autonomous driving, smart buildings, and

smart cities.

NAVER has been developing technology that can produce digital twins of large-scale spaces for many years and has taken the

E‘?gﬁﬂﬁ (9 HEX wmE first step towards productization through the NAVER Cloud Platform.
ARC eye is a service that builds digital twins of large-scale indoor and outdoor spaces such as vast shopping malls and
buildings and provides artificial intelligence-based localization technology such as visual localization.
. o /o Until now, NAVER LABS has used this technology to transfer various spaces to the digital world such as Incheon International

ChITEIG, BRIHDXFULSKBICEEZNTTLREEIL, EGF—T—FK i Airport, COEX, and Gangnam Station.

Most recently, this technology has been applied to NAVER’s robot-friendly smart building ‘1784’ so as to be used as the eyes
1—H— of 100 robot units.

This technology is also being used for the National Museum of Korea’s digital twin-based AR navigation beta service.
ChICBR. 70—/ —RBEABYT—EZTT D, NAVER plans to respond to the demand in the digital twin technology market by providing ARC eye through the NAVER Cloud

Platform. Digital twin solutions require advanced technologies and considerable costs. Hence, NAVER LABS has received

HWE various requests for ARC eye from many companies and organizations, both domestic and international.

P AN — AE xr == N L a— - 7N ) T ™
4 lfl “/ N N ME=REDE iII z B EHHY ‘LT:FX ~ ‘i_ x}ﬁ_bf%ﬁ—( EBY—EATY, companies regarding NAVER’s digital twin and localization technology,” said Donghwan Lee, NAVER LABS’ Vision group
BIZETA T EEDDRBPA VI 1—DESCRFTZ T LICER LI VBICRIE X aieci
ED
CERIZ AN Ay 3 AR CE0% > T — )\ /) — SEDER ST CE ® —EXAT
RICEENE < DBVABDRE TIIERICTERT 2 N TERT, ° /O—N/—hi REOEFZEBNICTFAMNERULRFTIZIY—EXTH S, ARC eye, which was released through the NAVER Cloud Platform, offers all the necessary tools including digital twin creation,
o FiER, AN—RI7AV 77V EFES>THUSEBTZERDDAEEAN— M7 AVICRES L mapping robots and devices to do so, Al-driven localization APIs, and 2D mapping tools. The service was launched as a fully
TWAEERE77A4ILE2 7y 7O0—RT23EDH D, managed cloud-based service instead of an on-premise product, providing support ranging from data processing to API
o ERENc/ —FNDEEEBRIRT B EFZYUT EIENDEZIEEABFLETE S, generation, which maximizes user convenience.

1—Y-— Also, since it is a cloud-based service, the user is able to respond flexibly to various situations such as large-scale data

“Ever since NAVER exhibited this technology at the 2019 CES event, there have been many collaboration requests from global

The fields and services seeking to utilize digital twin data are much more diverse than we expected.”

h XE

J— ki 851’?}557,—9_1’1,66':\\:\\:\-(“3_75‘0 storage and processing, or changes in usage, ensuring stable business operations.
With the ‘pay-as-you-go’ policy where the user only pays according to their resource usage, users are able to save huge initial

investment costs in the early stages of a new business based on digital twin technology and still take advantage of the latest

T equipment, algorithms, and web-based consoles.

HElF2oHEHXxT, —DBHIBZAN—RNIAV 7 TV EFE>THULBFEEEWBHBIHFETT, Such product design was made possible thanks to NAVER LABS’ technology, NAVER Cloud Platform’s business know-how,

FIAYT— NI AVICBREINTWBAEER 7 7ML 7Y IO—RT B EHTEFT Xf’&%ﬂ%ﬁ?%:tbi‘—@%iﬁo and NAVER 1784 which has served as a massive testbed.
\ \ b ZrEs Al 5 = — S Mr. Sangyoung Han, the executive director of NAVER Cloud Platform’s Strategy & Planning said, “Many participants in the
2OEREAOY x THA MEBVREEBOEE T 7 (LT yIO—RUT/ — bR i e

previous S. Korea-Saudi Arabia Construction Roadshow expressed their keen interest in NAVER’s digital twin technology
BT applied at 1784 and asked very specific questions.”
He stressed that “NAVER Cloud Platform will become a global leader in Digital Twin As A Service with ARC eye as its first

1—H— product.”
\ RELBRBEERDIFIPITLLARZDT, Ty IN—IHENEFTT,
TvIR—ORESENETH,

BERT Summary: 1
HYE

SEMOERTT Y I Y—I R VEETESEICHESD TS hET, NAVERCloudPlatformld, TEICBBEINEI 50 RR=ZADTHZIVWYA oY —EREZRB L=,
TYvII—UDBDNWTWBEEFEN KD TeHE THRELRRBERULYITLKBRDET, TIOWVA UL TN RATYEERZBRT 3R M TH %,
B XE NAVERIZ, T 7LV A > ORM%EERL THRRIBEEPLEIENSDBELIZEZA TS,

Summary: 2

https://clovanote.line.me
e ARCeyel&. NAVERCloudPlatformm 5 ) ) —XEI iz,

o FIUHIYALY—ERIZ V59 RR—-ADY—ERTLRELEES R RAERHETE 3,

https://www.naverlabs.com/en/storyDetail/254




NAVER

5.4 Contact Center Al DEViEwW

CATEGORY_1
SEG_1 .

v B o : "7|Et 2o|n
o : "nZ: ot SR, MIATS UZ WS & YL

: "AEAL U, D2, SHO7F OfEA =lALimt e

1: nohfRy"

-

2 : "1: F32 ThsA" :

3 : "EAL: 210 HY 2o 24 £+ UL

4 : "1Y: Yyn

5 : "dEAI: YAESSSE2/AULIR?"

6 : "1Z: HJOp7t WSOE SFO| UNR." ISSUE—]'
7 ¢ "EAL: TR14M| O, DOIGEX 2QI0] HZAl HRAMFO0| CHal i =" v B

B o : "NTIE WE A ZME Jisex| 2ol
o : "AITHL: FEISEZOILt SEVIZI0| OIS O, HAWE EE AT 0|F, sHumEeldel, FAMS 13xat HIE HME 3 17INE Aol Jd WS sFAw guc. :

10 : "D: At ZHND QU= stuEeld, MUEY Yol goje. 1Y R Sty

11 : "AMTHAL: OLICH AdYiRlo] EV|El SHET kY Ol WEE FTUSSEES XESAIM EHuiCh

12 : "DZ4: HoujM CHAl SHFEA 3 QeZiviQ

13 : "AEAb: ), DY, H of2leloldl ERUiM MRS FHSIMM WE WE JHssich

14 : "D2: HEHO| JHAIY Ol AFJH WSt ACTIONS 1

15 : "MEAl: 2RdHo| AEX, 0j4d A 7|ECE UEE So7|2EBM E= AMIIEETA 04 AE7IEeE W3E MM JIESEASYAMI weshict.n B

16 : "1: Y =2F5tn L. [

o : "AEAR: BF 14M| OI4, DI E0I0| WIAl WRAMTO Cisf ksl S
17 : "AEA: ERE ARJL & 7KIRR, BE MRJL hY ol ¥EE {E MRE FUHS 13X27t 2% BI|SEE ZH|siFAOREILICH RS B i i S e

18 : "IA: ¥ =N, BXE e NR QB wE + User 2 : "R BRE| MEF, D4 T JIFoR UEHE R07I2ZYM EE HMIIZSBM, UM JIERASEA7L Eedr
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POST: /v1/api-tools/segmentation

POST: /v1/api-tools/summarization
Header

Header
Authorization

asic {£0{22 token 2f}

Content-Type application/json 22 17

Authorization 1 Ol= EZZL. 0ll)Basic {£0{8E2 token 4f}
2 Hi|

Content-Type application/json 22 13

string ol S - 2M __(_)‘_J'gl Hl-['

float itation= H(Segmentation2

£|2 A segmentatior . S = el
text string ek C . B2 0| HIAE F 0] 2
#5H= Segmentation 7i+=2 YHsHH SlE 7H+=2 Segmentation & &
ol Ao 30| Xj=0o ~5H )
(oo et ME 5)

Integer
) maxTokens integer

Segmentation %
postProcess boolean -

s cutoffMaxRouge float
0] true =/|0{0

postProcessMaxSize post process

postProcessMinSize integer MEq post process

2 ol




0. Epilogue
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6.1 To-Be Feature

= A0 Cher 125 OfoH
- L{7} ot HENR 2AS 29 U IEE
- 319|, 29, Interview 50| 2X0l| UH 2°F LIS S KA

-2 LS 7|Hto 2 LIS Action Item £

- M= 48, Agenda dd, Recommended Task =& 8| Feature A&

Multi-Document £2F
- OfLIC| 2A17 Ot 24 7he| EA LiE= LR A0E Q%

-AtA A =AM, EF 7R E X Event 7|EC 2 LIES Q%
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6.2 Future Work

e

v

number of S/ use of external

source document ummarization resources

| task-specific constraints

G. Sizov(2010). Extraction-Based Automatic Summarization: Theoretical and Empirical Investigation of Summarization Techniques

.



https://www.semanticscholar.org/paper/Extraction-Based-Automatic-Summarization:-and-of-Sizov/2d27fd9af4b10cc5b54a849a3c2ad84755b3b13c
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