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b oscar 2019 winners ,o

Al Images Videos B|ERPr XEEEE

2019 WINNERS

DANTIFD
Lady Gaga Rami Malek Mahershala Ali Alfonso Cuarén Black Panther
Academy Award Academy Award Academy Award 2018 - Sci-Fi
for Best Origina. for Best Actor for Best Suppor P ]

News about Oscar 2019 Winners

How To Make A Memorable Speech Like
The 2019 Oscar Winners

When done properly, nothing is better at creating impact
and influence than a memorable speech. When done
properly. Who do you think did a memorable job creati..

Forbes - Sh
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Green Book Roma Blz
Academy Award 2018 - Drama 20
for Best Picture AhAh *1

Academy Awards

The Academy Awar
a set of awards for ¢
film industry, given ¢
Motion Picture Arts
excellence in cinem

v O B

Wikipedia YouTube  Official site

Best picture: Green Book (Mahershala .,
Best director: Alfonso Cuarén (Roma)
Best lead actor/actress: Rami Malek / (

Best supporting actor/actress: Mahers

name

date
| 1992 ::
Eem SR

Google  Q  smE—frpgutEme v >
All News Images Maps Videos More Settings Tools
About 1,780,000 results (0.84 seconds)

Barack Obama / Place of birth
Makiki Punahou School 2
District Park o (3
@ 0"
Kapi'olani Medical Center
for Wome d Children
Sk
See photos ng s Map data ©2019 Google

Kapi‘olani Medical Center for Women and
Children, Honolulu, Hawaii, United States
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disease
A% EshEE
check
[ 3 DI drug
R
company
BEY By svmptom

£ S0pT EiHdiE
id adf556f9-270a-3eeb-b348-d165c5647aaf
label  disease
treatment BEmATT SMEST
complication
visiting_department FER FEES
disease =
cure_rate 80%
treatment_cycle IFS
type ERah--FEN--sEES--FNETE

susceptible_population
infection_mode

url

tips

treatment_costs

rate

intro

TERENE
EIFREER

kg.huawel.com/disease-8467

TEEE, mEALAR. FHINSEE. EEE5RE0
RETRER. UStREr—3 T=FERHY (500—
10007T)

0.05%-0.08%
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Subject Property Object
y:Abraham Lincoln | hasName “Abraham Lincoln”
y:Abraham_Lincoln | bornOnDate “1809-02-12"
y:Abraham_Lincoln | diedOnDate “1865-04-157
y:Abraham Lincoln | bornln v:Hodgenville KY
y:Abraham_Lincoln | diedIn v:Washington_DC
y:Abraham_Lincoln | title “President”
v:Abraham_Lincoln | gender “Male”
v:Washington DC hasName “Washington D.C."
yv:WashingtonDC founding Year “1790”
v:Hodgenville . KY hasName “Hodgenwville”
y:United_States hasName “United States”
y:United_States hasCapital v:Washington.DC
v:United_States foundingYear H1TTe”
v:Reese_Witherspoon| bornOnDate “1976-03-22"
v:Reese_Witherspoon| bornln v:New Orleans_ LA
yv:Reese_Witherspoon| hasName “Reese Witherspoon”
v:Reese_Witherspoon| gender “Female”
yv:Reese_Witherspoon| title “Actress”
v:New_Orleans_ LA foundingYear “1T1E”
yv:New_Orleans_LA locatedIn v:United_States
y:Franklin_Roosevelt | hasName “Franklin D). Roo-
sevelt”
y:Franklin_Roosevelt | bornln v:Hyde_Park NY
y:Franklin_Roosevelt | title “President”
y:Iranklin_Rooszevelt | gender “Male”
v:Hyde_Park_ NY foundingYear ‘18107
v:Hyde Park . NY locatedIn v:United _States
y:Marilyn_Monroe gender “Female”
v:Marilyn Monroe hasName “Marilyn Monroe”
v:Marilyn Monroe bornOnDate “1926-07-01%
v:MarilynMonroe diedOnDate “1962-08-05"

030 031
*“1926-07-017 “Female”

029
“1962-08-05"

032
“Marilyn Monroe”

diedOnDate hasName

y:Marilyn-Monroe

010 013 fia

. ) . . e B
“Abraham Lincoln' President Male

ik
“Hodgenville”

a1y

hasNs
“1809-02-12" o ame

025 026
mo “Franklin D. Roosevelt” “Male”

hn'rmg%\t: 007 e

niz
“1865-04-15"
v:Washington D.C.

02 | e r:Fre i SEVE
20 ComT . {[)1111[1[ 1z Year |} Franklin_Roosevelt
1976-03-227 ms A1 hasName hasCapita
“1790" 016 004 il
o - i Rne s “ 0
M' 005 “Washington D.C «p _]‘i? ¢
residen
‘ v:Reese .Witherspoon
: hasName
021 tdln
“Female” 018

nzz

“Actress” “Reese Witherspoon :New_Orleans LA

024 028
“1718" “1810”
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Property Graph

| PARRY
SN
key-value pairs

RE (SEfR->3LIK)

key-value pairs

1

KVs{k1:v1,

‘ k2:v2) ;‘
KVs KVs
{k1:v1, {k1:v1,
k2:v2} k2:v2}
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Graph 1.0: JURFEEEZFE (20075-20105F)
LINeodjafAZR, KAIRE (Native) RATUEI T EFE, K15 T R REEUEFRIGSHISRKEREIEEIDEE. A,

SETEREZRINRT ERSOFRNERE, (EeeXhl RS, WS ReEDHAR.

Graph 2.0: $HAAIUEETFE (2010£F-20165F)

7 RtEp AN R AYRER, A TEINOrientDB, Titan iXAHAYINE. EIX—AREME, SIFoHhAREFEZEXRER
BHR, BFEESURERGIIE, BT AEIPABERE (OrientDBEER 7> IFREE, MlanusGraphl27ENR

BEIEEZ LT —R, SEMTERNEN) .

Graph 3.0: XK#ME "Fif+iE8" —IBt (2016F-ES)
FEEATEREN CEARR, WeERNERTEHkNS, EEEFEDABNHETERME, ohil AR "FiE+s8"
—RMERESS. EX—HER, BRERSIELGE EHSIMESEESE, RETITESERE. phil. FE+EET—FRLR

E#REIE.
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POST https://nlp-ext.cn-north-4.myhuaweicloud.com/v1/1604d8170cd84440a81281e5a3a04f8b/kg/kg-:
{

BiBA4| BRI

"query": "/hEf{ETE"

J
(| ERAML ARG SRS, AS e A AR SRR SR,
iR EiEALL

Request Header:

Content-Type: application/json

(om0

X-Auth-Token: MIINRwYJKoZIhvcNAQcCoIINODCCDTQCAQEXDTALBglghkgBZQMEAgEwgguYBgkghkiG. . .

BiaAdl FEISE RS- AUkELA.

=i

* IARE)
La20] ) vzl

8 Q

"answer": " /NARIAEE LT3 ",
"frame": [

{

"query":"g.V('6939676486880563336" ) .valueMap( ' fAE " )",

"results":[

v FEEIAAIKBQA, i2fHRest APls, ZiFIRTIEE
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Ontology Design Application

Open »
Scientific
Dataset

Knowledge Extraction for Structure Data

[A]rece

nt] study| revealed | that| similar| to| sARs-CoV [ and| MERs-Cov [ , | AcE2 | was [ the| cell] entry[ receptor fof 2019-ncov] . |

Embedding & Encoder ‘
. . (BERT)
subject extraction
@RUGBANK

‘ Interaction Layer

\ (Attention) " ‘ Subject Embeddlng‘
: 2019-nCov
i Decoder Decoder
I (Pointer Network) (
Virus Pathogen Resource

Pointer Network)

joint predicate and
object extraction

Drug Discovery

. ) ‘ ‘ alex = Genetic Dlagno_3|s
el el 1l e el Report Generation
subject SARS-CoV N 2019-nCoV, interaction, ACE2
Research Counject| [merweo| |7 | SERrr
Literature : |

i
Unified Models for IE |

(2019-nCoV, similarity, MERS-CoV) |

éﬁﬁ ScienceDirect
L. )

Junior Doctor Training

bioRyiv

-» Manual Labeling Manual Check

2020-02-10, EiSOpenKGEIXRfimE. B|H. FFHIRENE, EREHZMRA, http://www.openkg.cn/dataset/covid-19-research
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‘ A‘ recent‘ study‘ revealed‘ that‘ similar‘ to‘ SARS-COV‘ and‘ MERS-COV‘ f ‘ ACE2 ‘ was ‘ the‘ cell‘ entry‘ receptor{ for{ 2019-nCov‘ 1 ‘

Embedding & Encoder o , . -
(BERT) ponprediareand | v EETT CRAFRIHBENSES X RAGIRES

object extraction

Interaction Layer . Subject Embedding
(Attention)

subject extraction

> FEiBHENERS (subject extraction)

; i [2019-ncov ] > IBAREIBIRSHHENERS (joint
‘ Decoder ‘ ‘ Decoder \ . . .
(Pointer Network) (Pointer Network) o’ pl‘edlcate and ObjeCt extl"aCtlon)

-
-
---------------
______
-
-
-
-

> ZRAERR

Sl e ] |

EREERGERE | | =

| subject | | sARS-CoV | ] (2019-nCoV, interaction, ACE2) | > HlSE RS MRCHELS
‘ SUbJECt ‘ ’M‘ /! 0.9 0.9

-
-
0.9

‘ subject ‘ ‘2019-nCov)--"

0.9
’_SAR S-CoV ‘ WERS-COV ‘

| (2019-nCoV, similarity, SARS-CoV) |
| (2019-nCoV, similarity, MERS-CoV) |

Li X, Yin F, Sun Z, et al. Entity-Relation Extraction as Multi-Turn Question Answering[C]. ACL 2019.

2 HUAWEI

38



IMERZFEINRAE

Supporting Set: 3 way 1 shot v TR, WK
R I -

v {RBIRERE + A THFIE
iPhone is designed by Apple Inc. iPhone, product, Apple Inc. v IR

Tim Cook is Apple’ s current CEO. RIiN€ele'gN@ ={OR.elol=

1
1
1
1
1
1
1
1
1
1
1
1
1
1
i Steve Jobs is the co-founder of Apple Inc. Steve Jobs , founder, Apple Inc.
1
1
1
1
1
1
1
1
1
1
1
1
1

Query Set:

s

Querying

Bill Gates founded Microsoft. object, predicate, subject ?

Bill Gates founded Microsoft. Bill Gates, founder, Microsoft < Decoding |

é Y

3 2 HUAWEI



TR BE (AL

ERKEntity
Embeddingi)l|Z
BERT-MK

Entity Output Entity Output

A

rAggrcgator

Information Fusion

M t

Multi-Head Attention

|

Multi-Head Attention

[ -

-~
Transformer

Entity
Embeddings

Nx 1 T

Multi-Head Attention

t 1 ¢

Feed Forward

Entity Input

Token Input

BERT-MK EJ7 ¥l || Zrt&ERY

40

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
L
I

Hhik: GRS ETT AR B FR)l| SRARE?

i AR EE T I8:Entity Embedding

Training Loss

T

Triple Restoration

4
Node Position [
Indexes
e
> Norm & Add

Feed Forward

— Norm & Add

Multi-Head Attention

A

NE

e

-

A%
\

< SYAREST AN

>EEEE

Triple Restoration

LJ
\

-«

Node Position
Indexes

01 4

2 3
45
4 7

e o b

Py

Node

Embeddings

I

Node Inputs

Multi-Head Attention .«

OEOOCOOO

Attention Mask

Integrating Graph Contextualized Knowledge into Pre-trained Language Models, EMNLP 2020

2 HUAWEI



1. IiE s T i )| ZRSEAAMHEN AR RS

2. HEIEE INERFSY, REFINE + ALFLE

BERT -> BERT-MK
ﬁ\ Q ""';:F:':U RN VTR
3. Fi)l|&4E EriiEgiEEl

it ZfIPipelineiERTHtEFENE. EEHTIEEEE

| Schemai@it. MURtREE RTINS, SFHana
LREFIE TS S E R T B

" V2 HUAWEI



=6: BEEREUIEHRTE

Varian
t

RNz ToFHRFER e A9 % ER [
EREE S R e SHUINAU S v =Ly b MHERBSHMIRS, HR
PERISTIEE, B HIEd: . ERIEH RN E £, ARRAR ’

RI2870, REMES

. V2 HUAWEI



Y

KR

MEATAANRERE, FERARMWANR, REFREERSS
ZNEUERE. SUEHRERESES

SLRKRERER. AL, #E 2ERFRS
BaIERNREHITRE, 21007 ANRIESHEEREERS

STEP
1

RERTIE

SRRV S

43

ZPHiE

B EPRR S ERGIERIRTTXX %
SUETE, MRWES, RSEIRNEIN
R

FRE=, FRE

STEP
3

BalR S 4R

=

RERRSS

4
STEP

2 HUAWEI



B E R S Bl &Rk

b R HIR S B EIL IR IE RS

@ FHAERETEIMEARS RA5%;

AHEAEGRRERGNEIRE NTFAIEF REMEN
NM_005228.3:c.2573T>G(p.L858R), 5835 $FR 19 7.5%; EGFREH]
L858R 5 3 12 77 BE HA A E /)N 4 g Aifises (NSCLC) FB & R BERTEGFR-
TKIsSRESYANSFE B iR BE WiABE R K=8E RhEE)
BRI aTT R,

€ FHATPEEAMNIRE UFIEF REGENR
NM_000546.5:c.817C>G(p.R273G), S8ZE4AZR 12 % {RIETCGARY
153 TPS3 B R SR AR e P RIAR EHR J946% filifE P RIA
- =J990% IEHR R ETPS3HERTNEENE T RRE
BRI B X TPS 3B E SRR AVEE R YR L T iEia T

AREFEARREMWEIALKROST,RETENTRK1 EE B & 27~ &
AR ER. REBREFAIST A8UR\nS. BES
HElakERNRECRNERGEERATER.

Application_name EREN
Document_name BERGMLER
Config personality neutral
Gene EGFR TP53
mutantFrequency | /7.5 2
positiveGen | Exons 21 8
eMutations
NM—OOSZZ NM_000546.5
8.3:c.2573T | .
AAchangeRefgene :¢.817C>G(p.
>G(p.L858
R273G)
R)
mutationSpot L858R splicing
44

2 HUAWEI




=Fl: 5

45

=663

“Sin=

L N

ZEBY. FASIE. FEm

BB

......

SEEENIRITE

i

ZHFRE

FEAXNPDFI 4. Fi FEE
BHOBI S, EiREGER

==
=
A

MiREE SR

fE
: =~
} 75

LA

L
BASZITHENTED

(B (EEVEEN D) R
ARSI, IS

......

V2 HUAWEI



VEQURATRITRBRG 3

IE

Tk,
Bt AR EE

\

Ak | BRI | S8 || iR || iR
W | EE || B || R | ma
ZRE0

46

'_l_
| (1]

~

RIS
HIREILERIETF30%

Text in

STHEHTMREE
WNRFGZH
PEPS. BRIE1E
MKRE. BREE
RkEE. UERS
e RFEEN,
FRi2 B SGEENEL
F=ROB12EE

WMABNES

N

T 1%
—RiEE®

7'\

Data out

THEBM PEPS
TEM FAFEERRE
TEDM OISR
T ERS

NET=E
HF=RS B12EE

BIsNiRAIXHESLE

¥ 23%
S

SEEBCAATS
ERERITRHETE

FERIATHT ZEIBEMH1

e (@
e
)

FRIAT 2

HETRFEN

I ZRIER

30% §

ESEIES
Bz EEEEE

30% §

EZFINAR TRIEFEAH

2 HUAWEI




(EIEElFES =S =y 4 A

HIRELGRKE, REEERELS

[=— = = = = = = = = = = = = == = e e e e e e e e e e e e e e e e e e e e e e s e e e e e e e e e e e e e e e = = == = =
| | 1 1
| | 1 1
| | 1 1
| | 1 1
| | 1 1
| | 1 1
| | 1 1
| | 1 1
: : I LN S I
oS 5 3 e |
| | : YRR — TR —— BRI, —— HHRE] ———— FHEmA I
| | 1 1
| | 1 1
| | 1 1
| [ mrmmEm | s i .
| R . e AT | |
| | N | ss ‘\ s 0 ' RancRERTZ I L 1
| RS oEm [TRNEE e | @ ;W4 WERANSHARDEE |
E24
1 - - 1
Ny PN
l RAEER =) |4 l
| |
____________________________________________________________ |
: ty e Man anCase : : - Tean PR B et SN TR 1
name .
| fu { muse HAMR ESFRNLRAENN RUL Z-WF & BAFEEY I | CER nIRAD DS alpriiiaen !
1 ok WA SV TERTIND BTN A WARTR SKTE = TR 1 1 SHRNTE 3 ; !
| el KXW awas 1 | 0 PN A RSN, !
8 B ! |
! e des ! ! 0 XS WS |
1 faut eas n M K™ | | 5d o
1 AT ADSRE RMNE CHLVIER PO W00 M ONIHETRIEEBTA RS P2L27 | | I
GRS el PR 2200 B LAKISNNE WEOK P 64200 HSEWBQL WRQ Rt TS A - |
I [rcsmomepemssen P00 Wi EAFAMN SWOBS Poreos | ! R Q ™ v ~ * i
| |4 aEoE Pomze BS LENSEAMMEDE 1 1 : ) 5 : | AR I |
I | | 9 p ! ; 'f% Y t -
ERIEE o it uhiirsut i AR H 0 ARRSIACRD. vl » S8 1
! RERIFEE ! | Sated T SIS 2 . @ v |
| T h AN | ABIBRE BBURES] pn ank | | S rey : Q. = e ‘ | |
| ‘ ‘ | | LY oy i L SR o B A |
! ! ! TREW SRR SRS TRARRS xR AN B !
N R
| _ - - | | : 0 TRLRATIIRERAR L cemAnyRABITURY !
R SR St . REUR VRN A : B G R A i S kA 2 S 1
: Eiﬁgﬁﬂgﬂi I I L ey wanaan e | (ST Umetia h k 3 SRR AIR |
! ! e CARTR R ] : . 1
| | 1 TN Satiiohlalbahitainacy } Ra ®a o EES R e e |
1 1 1 L : L (LY \ R : X
1 1 1 o S ALBLY ETAY A aNTamaly reRanR PR AL :
I I I 3 { bbes ey
N Y 5 |
' ZiRFtaRE h ' ' : s ‘
| Nt ’ 10+ 1 1 I

. 2 HUAWEI



=06 HSHRTE

Bt BE (FF)

ST A AR R 3.81980698645996E7
AFR #8155
HIRER 2710.0

RK7XR

SN2\ AR AR 5883120.49477415
MO EIR 1571.779
FIERMR 2710.0

\/

11
EA-558 +

BE-BT

SRR

Bf-E08
" 2 HUAWEI



AR EPA

IMSANSEE
HSEE

S SRR IE

. HSEUEEA

- HSEEETTANL
« TRSEURISIRTE
s HSATEUES

49

IHSAIREBYE ASAIZLRE
HSER SASENR
3Py %O &b k- o
IHS e
HSAIT S ELRELY
o SHESUREHMTE TR o EMEURINRTIZ
o HSMREENERF A o IS EERFTRTIE

- HSMEEEMREEE . HSIEIREIRANRATIE

AIRTETE

HSAIBRSS#EH

HSARSS

AlEgEiRSSEETH

- IBFAURAIRE

. ;Elﬁ GUEAIBE
—WJJI% Uﬁﬁ

2 HUAWEI



EH AE;LWﬂUEﬁEE

HERENFR IR i FH )2 FH 11liH

50 2 HUAWEI



HSEIRAmS

51

HBRENFR

MR
=t
IR
RITBIE
fBmHH
R
AR
ERAE
WHEETR
EHEHR
EEEH
HERTR
HRRE
BN
BB
iz
FiRETE
W
HF
AepikEE
ERRE
SR
RRIC

IR BT

FH ) 2 FH

.y

Sand
B
. e
B e
Bownd

cccccccecce
cceccconee

> N\
o

a1

BFZESHIREGHIEERARY FIARIE

AN
X R
K XV )
zm&éﬂ&m&

N

EFCNNRYFEETEE

12LiH

BEiRRE. &5l
E8. MRZE/
REAEFHITRAL,
FERIEFT4~6%

— U T RIREE R
IKEG S S IR IRIF
s, RF+HAIR
ELYES

R + HHR IR R YR
BERT0%HTE

2 HUAWEI



HIARMES SR

NS

(a) TransE

52

RZ

La"‘dr.:af
h; e

-

{b) TransH

@ node classification

— link prediction

..+ oOther tasks

(@) [|lh+7r—t¢t||=0

(b) lhy +d,—¢t,||=0

Collaborative
Joint Learning

( user latent vector }

l: item lutenln.-n:hr:l
F 3 A
[ I i
(ih'm of fset \'l.-ctur) (struclurul \'ectur) ( textual vector ) ( visual vector )
Knowledge Base

. structural embedding textual embedding visual embedding
El'l'IbEddlI'lg (Bayesian TransR) (Bayesian SDAE) (Bayesian SCAE)
Dataset

user item structural knowledge

textual knowledge
user impheit feedback

visual knowledge
knowledge base

Collaborative knowledge base embedding for recommender systems,
In Proceedings of the 22nd ACM SIGKDD international conference on
knowledge discovery and data mining, pp. 353-362. ACM, 2016.

2 HUAWEI



It R AR FRAE S AN IR %18

ERLE (R | .
SCIENTIA SINICA Informationis
288
‘hl Cl h’Z CZ h’T 1 CT 1 S
LSTM LSTM LSTM E; stillati
L T Tl e P o | SR

E T AR EF M SRR IR G A

|

|

|

|

|

|

|

|

|

| Scale 1 Scale-2 —_— Scale -n
|

L9 I = ’ o . o W Ir sF | o\ N3/ e
FHC, GRS, ZHE RS, R HER, KL KR | QEﬂmi ZM\ @n

I ¥

|

|

|

|

|

|

|

By Ay Aoy Cpoy =
iE,
\I‘LS.TM = LSTM | LS::M \—-i_a

NN
T
jtention

L o il e oA A R T R T A, SR 230027 En

1

2, R RBCRH I 2 A, # 310051

3. ch A RO BT FEER, IS 100083
* HEEE. E-mail: giliugl@usteedu.cn

F

[ 50 B SRR G (AR 61922073, 61672483, U1605251) BEHHmH

RE BAREEFANEDHERCLEHMNAFLLFFROHNESFZ— KBLE, B5T L
—HREEREAIGNEENHEELUMNRTHARERRTEL ST, ERATERBE AR
ERRAER, BRMEGEFRAM /8 H. HLFk HEUREFI ARKNWATERBE AR
AR, CEBEREERABZARAFARM T L FAR X FSEM. A, RELTVHEFE
FPENERIES—BFM GEaNEEFIEYFREAMIER. AXHAERET—BFE
PHARERRAECHFRSAFR, RS REB Mo RAENS A E B4 A ERE—FER
EREBERARGNANAFIRMEBENZRENSKE. LR, BFERIT—FHERBREE
FAMA MF-—BEREERFIIOEF R, #—FRAEDERE RE EAZHESR
LHRAAEER, SRASEARIREMBR YR SEEERAEHF LOFTRIER SR
XHHA AR RRAL R, BEF, FREE KEMENS

53 2 HUAWEI



BRARGREAPHINEENFAIEN

Zhou XG, Gong RB, Shi FG et al. PetroKG: Construction and application of knowledge graph in upstream area
of PetroChina. JOURNAL OF COMPUTER SCIENCE AND TECHNOLOGY 35(2): 368-378 Mar. 2020. DOI
10.1007 /s11390-020-9966-7

= fe=]
Journal of
J I Computer Science & Technology

Indexed in:
SCIE, Ei, INSPEC, IST, AlJ, MR, CA,
DELP, etc.

PetroKG: Construction and Application of Knowledge Graph in
Upstream Area of PetroChina

Xiang-Guang Zhou', Ren-Bin Gong', Fu-Geng Shi', and Zhe-Feng Wang?

L PetroChina Research Institute of Petroleum Exploration and Development, Beijing 100083, China
2 Huawei Technologies, Hangzhou 310007, China

E-mail: {zhouxg69, gongrb, sfg}@petrochina.com.cn; wangzhefeng@huawei.com

Received August 20, 2019; revised December 31, 2019.

Abstract  There is a large amount of heterogeneous data distributed in various sources in the upstream of PetroChina.
These data can be valuable assets if we can fully use them. Meanwhile, the knowledge graph, as a new emerging technique,
provides a way to integrate multi-source heterogeneous data. In this paper, we present one application of the knowledge
graph in the upstream of PetroChina. Specifically, we first construct a knowledge graph from both structured and un-
structured data with multiple NLP (natural language progressing) methods. Then, we introduce two typical knowledge
graph powered applications and show the benefit that the knowledge graph brings to these applications: compared with the
traditional machine learning approach, the well log interpretation method powered by knowledge graph shows more than
7.69% improvement of accuracy.

Keywords knowledge graph, natural language processing, oil and gas industry
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ZARSHIREE—ALL IN ONE
All Things Intelligent

Open ontology Al

Converged
instance graph

External knowledge

Vision semantic Speech semantic Text semantic
graph graph graph

module. Our graph module has three components: a) a
knowledge graph where we represent classes as nodes and
build edges to encode different types of semantic relation-
ships between them; b) a region graph of the current image
where regions in the image are nodes and spatial relation-
ships between these regions are edges; c) an assignment
graph that assigns regions to classes. Both the local mod-
ule and the global module roll-out iteratively and cross-feed
predictions to each other to refine estimates. The final pre-

Text
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