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Application of Video Observation Technology in Safety
Risk Analysis of Petroleum Drilling Operations
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Abstract

With the popularization of ultra deep wells, horizontal wells, and intelligent drilling platforms, the oil drilling environment presents
complex and extreme environmental characteristics such as high temperature, high pressure, high noise, and high radiation. Traditional
single point perception and manual inspection are difficult to accurately grasp its dynamic evolution law. Video observation technology
uses broadband optical fiber, explosion-proof PTZ and edge computing nodes to import multidimensional images of visible light, infrared
and depth streams into the data lake in real time, forming a continuous, panoramic, traceable “visual neuron”. Professional personnel
combine video image analysis with abnormal information collected by intelligent digital humans, combined with standard specification
systems, to determine problem attributes, achieve real-time communication, timely stop violations, and promote hidden danger
governance. By segmenting pixel level semantic features such as splashing at the wellhead, swaying of the traveling block, and pressure
fluctuations, hidden dangers are transformed into computable feature vectors. Combined with the on-site call system, direct commands are
implemented to promptly correct violations and update captured effective images, achieving a shift from “post evidence collection” to “pre
intervention” and providing a new perception paradigm for drilling safety governance.

Keywords
video observation technology; Oil drilling operations; Security risk analysis; application

AR SFI E2 52 AR 7 i 56 FH A Ml 22 2 JXUBR 53 4 H RO Rz

Tigx
PAAEAR TAAT HSE B by, o - {155 #)N 225200
=

M AREF . RFHFFRAFTEWER, BHdFREZINEZHE, GE, 5%F. SRHTLLMBRIHEHIE,
AE Yol B B B gmAn A L RAAR M AR Ao 3R B 3h B IRACHLAE . AL B ARE BT e, GhEE gt Eh a8, BT
TR, LA AR RN S AL R SN HIES T, HREL . A%, TN LA ET” o F LA AR A%
DM AIT R FARERN G FI12 AL L, SAAFENEREA, HEPMEMNE, FIEZR, AFLEEAATA, 17
BEIE BA T, BTk otk HEERIE. BN FRESES D, BB THENSEL S, BRAILGBIE
ARG FIA AL, BRAGESEEE, THHIA XY, ARG “FERIE” & “Fa TR L, htxsed
3P RRALRT O B FnTE X,

KA
AR EA; B bk ZERG)H; BA

EHARINT, S ERRIRAE R A TN, 5IANLE
T B AR RATRHIEISEROR, SEBEIRIE S TR
MORG, tt BN, FRRERITE BTl HESE
(R tshH 2 2 E TGS BRI - RHRRhEIRBIA

1 5]

[l

KHIDIOR, HiFFoce— BRI B (R B
Iy FEREE UG RIS T R AT
A, N TR Rl BT U
MIFABIL R, &, SHSNEGRE, 50 T8 2 TRl R SRR %

RIS ST Gk, RGBSR . S35 | snin o s e

M. FTHIRAIEEE, THRA S, SRR ST ———
MRS 24, ST ENRLRE,
(fEE@A] 2B (1975-) , B, PETIBEZN B ypsrate | ghit, ISR DS, KIITAlEm i,
B, OEZ, MBOBLTEZENMER. ZEMEDE  mRRSERAET ., A5 ANMITY . e
SYTE. HSEEETHZ. BRI, TS UGRILRR , S S BU TL,

N

=N

W

¥

32



IREFAREEE - £09% -

241 - 2025 12 A

R ARRE M LI, RFE T, IRA S SRR TRE .
PlTEEEs; Pigs R HIRIOR OISR, — IRk AgA A
ke, sEEREEAT, SRR LA Y, B
GRS AGFAMNAAEEZERE, EENE R, RS
SR AEMERERILA D LRI . JER, HES R KRR
VESEM, AN, TESRI0LEE | R g, hTE
TERLSERR ISR AFRE . SBEEITE E R, ISR
NARIZZ RN T VR R R = R, TSt W |
UEAP RGP RS o
22 (BN TZE R &R

AR E TR AR TR, B EEGE S TE .
QB WH. TEE. B, . T2 TR,
BN THFEAEE S22, D,
PERERTETI ARG, SiEpFEEFRRR:, JEmaiHg
WSS HESES . R, RS PR
SITFEEEEE . AR, BRSO EARSTE, Db
BERINGE, B4R Wit EEE I, Al N
TR, R RRERIF I ERD TR, IRAS ek
RN, ehEDER . HEEARTAE . A, iR
AT EENREGREAY, 2FEEKR, EEIUA. B
g, KIERETROT RS, TREECR e, R
BEH TR, SRR RS AR 22 ala
B PR ENmREE R, ESEWE . RN E S A EE
OwEE . SRS, TR e s
s EEFORETES, TR URA S S FDED,
KRE, TR N SRR IRSEHR eSS (Rl 5t
RIS TR T, f T AP I R R G,
R FAIATTH RSAS AR b, whass EEERi,
SEEHITEET K,
23 MR SHMRZENE

A ETH R R iIbE R I SE B AR T,
HIMRH T S5 ok N 22 s AR 2. i bt
BEEEEA, Wi, KR, R KRR P EREES K
R, MR NREEIEER G, SiRAS S
SutpisE, ANRPE, (RERE R vk, REEE
Y, NBUREZERNGFRFERE, iffE A SR A%
SFEOHE GRS . SRR ERN AR EGEIIRIE, FIRESEL
ECEh P Az R S IR, BRI
VESEGEFEIIIE, AL e i, RS,
TEWT R . SR m ARSI TS, WS &
AT TR HEEIEER, WET S EEEI—5
MREEFEESLR, —HEAHN, NMUSEERDEIE
AL AR A e dy, IATRES | BRI g

3 MMM B ARER MEAHE T2 X 5>
A e B Rz A
3.1 SERTiEELE R, FEEIRA KRR 2

AT AT e N A, RS T
MMEABERSCHIOL, TR “REIEEGL + BalRk + (#
HEICROC WA AREINES, SHURIEXRLE 4 K S5
ARGk, RILUE R B RHHREEE . (GRS
MYAEARIEE BB TRV TT . TEREEPEN 224 360 FE A RHRR
BL, SERPERMEG . EE SR HHERDIE AT,
TEHTHRIEAR ARG I R B BRI Gk, FEREE
FHBHORAL B ERE D B OURIE IR R I TIES L. B
ISR I SO A IO S B, RETRAIE SRS R, a0l
BT R, MEEEEDTRE. A, EAREENF
il ., LIEISENKE, B ARV RRGL, L
B N R BSEEA R T A 2 BiRER . Tl
HARS AR THy, AR Al RIESIRRmRETR k. 1E2NE
IR FERAEIE RN r A & S IUTC R A 2 T
FAEHERICR, TR ERimE S, KinsEsx
IS

R ARER IR SR ARG, SHERR R SR fE A2
SIS EEIEITE, LA S E S ERER
PIEEREE S, LIDSEIL A GZERIET R . s RS T
TERRGR AR SER e o FE A PRV IR IsT TR, AT AR A
FBETATREHIIRE, MTAREZeE, ZenE)y
TR, SRR, EsERERINEEY, &
LA IMPE ASTIRZSAIEY, B IFEN R el E, &
G BRI E P EEL T, SV EAHREE P Rk
BATINTHE, ATDOS S RIS . B T RET
P, BRSNS . B E ARG . PiasE
RGN I R S SEE TR, SCER AR
PHTREAE R, SR L. K%, RWERELEY
5, AFZLIMABE AR BOR n] LA AR A R LSS
RS BRI MES RS = aT A, SRR
i, EWHHIREL R AR, PRERG R 24 /MR
L1178
3.2 EE#As, RESTREHEE

AT, — Bl esit, FESEED
ITAIZ AR I, RN TR, R
WIEHAS. IS A s R, =LA
KR 2 BT Z SRR R (S BB R ok, Tl
AN RIDIR R Ak e, st zoilali . 1205
TEREEFB, WA R SAME ., KR
BT TR, [RRIEARR NARRIET R . &Ik
ISR . PR R I DT TR IR

33



IREFAREEE - £09% -

241 - 2025 12 A

TV N SO TR R A AR 06, AE
SR TR R AN TSR £, AT DI BRIE A
HHWEREEN, TSR M, &&ERE
MR AR E AR, SRR BUBR RS RN A
o W EHUEROT, ATDCEFHEEE L S S
EHERN, a2 G R FIERE, R TLeR)IRE,
R ATREERZ TS . AfEFF RO AN, R R
BB, HERfHR R E R FI BT RRIVERE, S
TREERE SOV LRE, AR R A A B S SR AL A
B, AHEHSHENERUKETE.

3.3 HEREH, BURKERIEEIR

WU A ] 2 Al 22 I SR Bk AL . 15
SALRIBIERTE, BRI SR TR SR R S e
BRI, fEE IR AN, FEBIEAL A GG
FeREEil, REElRlRE. RGN 2 e Iigt, T
NIRRT 48 RIS PHR AN TS T b4 o e St T B
MREY T e

IR, ol A GBS b s S F S = B E D YISk
T, WERRAER SRR, B ARG TR R
TR, S TIENCRENS B RS2 B HHR BRI 2K
R EGE, UM PR eATTESIN. 56, tha]
PUBTH IS EACK: TAE A GRS E R R IR T2k,
eV Rt , AL TR AR TERARETE, WHRI R
TERER A EER KBS T AT T ST T
WRTDEE TR AR SOE B O ER S, SRR Ern
AR XA “FRISTHE + SR + SRPER +
SARPET ITESIZIT, Sealr R AR IR
MIBLIR, (EPEAL A A RESS E BRI ARGS:,  IIRRT 24K
AR, SEXERH=EIRNCY A Ts), ATEEIE. B
TENRAT T RAFHIZER
3.4 UREERE, RIANMERZAE

SIANTEGERIGIR IR, EReoris BEETE,
HEHGREBITEEEEE, BuTENGHHIER, H5)
RBEE SRR &M R ARESIRBIBOR,
i TASRARSET P ot T B s, AiaE iR Es)
E, FRRERERBIEAR, BaHERFETEHREE
W, BIAEME). BlREFEEI, PR ERNSAR
WESEIRE, RERALIENAR G, KRBERAL
Wi TR RARAI, S2m SRR SRR .

34

35 IERFARIESR, SULEERTR

WU AR A A iR R T — S Ry
ARIGSFNE Ze TR, BRI RIIZE A B R R
BB M RIS, (SR B e A S
AR, WERER . sfaEEmiEEr &, Sl
B ST R AN B, EHEE LR (AR
R, SREBEF . AR, $THS G TR, e
S ) BEORMESRT, BRIEE AT BIURRA A S (%
TVee. WE&BTEE. RO iSRG, TR
LR RIS 00 T G B RIS bRk, S
olg Bk EIER HIWT R 22

LR ERIEES FTRESIE S, FEd 0
TT, R G R . BREP IR RS TTC, Wl
ANRALHBHOEERERS, SIS HHTEE0RE ., &
&, RAGFSHRE, ITESE RN, TR hEd
TR B B2 PR R SR B RR I T I, 1EREE
SENZ TR ERERO VRS | R EE], BE R
L IEG R TSR ARTE, kS B Sk e B 5ds:
UL ST E S0, T s LI 0
T HE T 4t REEA TOR s, SR BITRMINGS:, W42k
N TZTTEMTEENAC, R 24,

4 451

LZEERTR, EOmIAE T, FFAOLNEEA, FI0
YRR RTIAER)  RIHRER . RIRE M RIELIER
PEasial, AR D EEREAE NI R IE S IX
Hamd Bk, R e RS B, MifnEry <Rl -
INRD- b PR, SCBIZEeVATR Al [ E 58S
WAL, ROk, BEE 6G+ RAIRLA Er . RG0S A
HiERN A TERERRII IR, IUFINE BB M KR
SRR NN s REETIN, At “ZHi”
RO HE, ArPENETE . EHAARE e 2T
AR AR
S 3k
(1] TIARERES B A, TR AT E B I 22 4 e B MG

FRFEHE]. R AR TR S 1, 2024,44(16):84-86.

[2] A, AREAE BRI, SRV, kAR AT T s L7 T 75 1

FRHE SIAFRAE ). 5 DAV PE 2 4%,2024,37(04):406-408.
[3] BRI, B8, kA A E T AR PR R BRI 1] A1

FK,2024,31(07):161-163



