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Huang Q L, Zhao J L, Bai Q, Xu J Y. Automatic recognition of sedimentary microfacies based on Adaboost algorithm: Taking
the Shanxi Formation in Q zone of Longdong gas field as an example. Geological Bulletin of China, 2024, 43(4): 658—666

Abstract: In oil and gas field development, sedimentary micro-phase identification plays an important role in clarifying the
sedimentary background and single sand body delineation. Only the bottom of Shan 1 section produces gas. For the analysis of
sedimentary microfacies through multiple data intersections, relying solely on manual discrimination of sedimentary microfacies is a
complex and error prone process, making it difficult to establish an accurate correspondence between sedimentary microfacies and
logging data. Therefore, in order to make full use of the logging data and improve the efficiency of sediment microphase delineation,
this paper proposes an automatic identification of sediment microphases based on Adaboost algorithm to provide a more accurate basis
for sediment background and single sand body delineation for later gas field development. In the study, optimization and preprocessing
of logging curves were carried out, and six feature parameters were extracted using mathematical statistical methods as the input set for
training. The type of sedimentary microfacies was used as the output result label for training, and a total of 1210 groups are selected as
training samples from the interpreted sedimentary microphase data, of which a total of about 968 groups of training samples are formed
and 242 groups of test samples are formed. The results of the study show that the accuracy of the training results and test results of the

application of the method reaches 96.45% and 90.4%, respectively, which can be verified that the method is better applied in Q area of
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Longdong gas field.

Key words: sedimentary microphase; Adaboost algorithm; well logging; automatic identification; Longdong gas field

TUBUROAR & — > A X1 Je /N BT, A T L
HAFA NS i R BEE R OURRRHE
DB A AR h R 8 AR, X T e
Tl 4w T DX P R N AR R L, ARG TR
AR A o B A 2 MDA BRE 5 R B O AL
TR FRAE AR S5 6, F25 600 I i 26 i T8 S AR ik ok
GBI A TR RISORE /I, DT O AR A 25 78, Rl
SYUURBURA (Li et al., 2018; JR e84, 2020) . SR,
38 XM A B0 R e R AR R i FLAR S A
B4, PRI O AR e o 5 0 2 R 0 o A0 S 55 = 1T
FEPEBLGT

UL AR, Bl 27 20 7E TUBUROR i 5 BB J
BETZis e BAEEE(2022) 8% H— TR
A, $ Hh T—Fh TR i (DMC) R ) K
WIEAZ M 4% (BILSTM) A LA GAR 2 RE UL 5 % .
B (2023) IR EMFEILH Y920 X Vb0 I3 B ib
BRI R, 48 K B 485025005 (KNN) g Fp
22 2% (CNN) (1) 4 Fhar B S50 5 B0 BEAN RIS
A FMI BEURAE R 24 ST BEAS, VI GRbLas 2 2 FITR I 2%
> 48T RE DT UE A 43 2R AU . BB /R (2023) 12
FHIETF K—means [ U1 30050 51030 48 57 1 X AH 40 4
ARG AN i o B (2022) PSRN 5%
BT, X BRI MR LE, T — 5B
PUNSEL, I 2 S80S A I BEAR S &, T
RO A T

SR, 3K BB A% 27 > S AR AN ] DX 388 1 45 R ATS
HA— W e R, 7EAR 215 50T Jovk i 2 TR
AR A EESR . BP 4148 (0 265 B 9K BE % S PR g AL AT
it R A, LA A A AR LR R R E T, (EJE, BP A
LGN N2, 25 5 1 B R /N UL g T A, 53
DR 28 I 252 0, 1T ELAE 2 2T B TRk R I it 72, 45
SRME LI (B SC e 45, 2016) 5 1 SVM B BT /32
R IR AR 1T AR R X, I L
FEVRHE S H BRI, T2 B8l . BOWI RIS b
Xof W s R S (B AR AR, (H 25 R R (R 42
45,2016); KNN Bk A 24 B K, A 3
ANSPARF RS, Ko 7D 5 A AR TR I (2 R 46
2017); DLt 38 43 43 218 ] R A R, AE Tl
SUMIUREN =N eI £ 7 3T [ N EPTE - S o 7T L VAL 3 L)

B35, 7E 30 S Hh T [ 2 A A3 58 4 b s el A T R
ik (Bhattacharyas et al., 2018) . A}, iX BL38 0k &
T AR M BT AT TR, SRR, 16 AN o

R, ASCHEH T —F T Adaboost BILAIIL
R v, XA XA L AR O 264 7 301
TSR ELAT THORH A 25 B I H- 5080 A e XoF 1 7
TR, X SRR R AE SR A Tk 2, FF X RRAiE 4
TR ZRez 2T, Y2555 3 25, EHUE i (E, %
PRI 0 254, I 2B B AU Rk s Y e
55957 A A R A e g (B 2245, 2013), SR
ORGSO B IE AR R, 328 T BRI TR GOR 1Y
L&

1 WX DU FENE

H i & T UL AR a5 ik AR 22, Hoh 448
fEGE 1 T2 vk MU GE T2 . HUBR B 345 (B
RKEE, 2008) o

(1) 1 FH JE At bt S5 2 1) 7 R 58 DO RRARORH o
FIHZE L | 8 kA5 M BT BERMTF R DORBUAR . O
75 Sk Ml T B AR T b 2 b T SR A B S, A
RGBT A 9F 2t 2 R P b 52 i AR 9 DR
A 1 BR A AR, o0 ik i) T2 B ] U e A R
S5 8 SRR G SZ R

() FFHENLG 2% FeF b g 7k FEL
07 AR DB R — s AR T B, X
ALHE— L M T Ge 27 R R R LR R 5 5eE A
G55 I R R R SRR . EAT, AR e T
207 A T E DU AR 52 h R B VER .
[T, Bl AR MLEL AR S A DG 2= B PG & g, ANTF)
FEM R A AW B, B AR [ () M R 4 1
JOAR AR

(3) A [ b Bk 4y P 7 2 RN B AR A DURR SORR T 5%
Wiz Ao B R R 2 e A R A . F
I8 X AR B, KA USR5, 11 P 4L iR
JEL B R, AR UG, 1L G 2 R AR i e i B, DU
2 A4 o A5 58 24 (A BIF9 J v i B2 1Y) BE Rk AT B,
A BT RE L AE S 3] R 4 B OB oA ] 43 04 1
AR FEELE ARG 18 ORI LA
2520, XN RS R AT AL B, 12 FHECF STk



660 Moy 18 4R

GEOLOGICAL BULLETIN OF CHINA

2024 4

PEICHEE SR PRI AT PRI e
I | GO 2 ) BRI LA T AT I
L BB R 53 05 9T BB A Rl 43 5 b

2 WIS A BIE O L

TEB SR DRG] 43 A TR) 8 L, ML > 2 g
PUNARRAER . (A FZEBI R HLES 5 S TEVTR
ORI A & A A 5k, 2 1 XPRRIPLES =2
ITER B OC S SR R T 1 0T

AFF 5 DX = A1 N 1T 2% 25 Pl D0 RRURORE 8¢ M 43 25 3R
i, T Adaboost F17E 732 v (1 I 2R AR A A T i
] FXE AU A REAS, MR 7 B RE AR e i dk 2 2],
R ESR Y2585, HEIREARBIER 5. itk A&
SCHEH Adaboost B EE XU EAHZES TR

3 g X UL A 3R ik o A 5
INAE!

3.1 Adaboost E£[RIE

Adaboost F3: [ 2 FR R —F 1 1& W 48 THEE,
ST T A, G AR LR A P
— AR BEORREE, 2023) 590K EIPEREAR
o ZARGY, RFF 2 LUBRENLBR AT, BE AT DMK SE & ok
B 1 BEORG  1Y58R 53 25 4%, Adaboost S L 7E (T
SN GBS AR 1) 2ok 78 rh Z2 R SRR OCHE Y S AR AR

B, IS 2 0 B E e R R A 89 0 25 e, BRI
UG e BR 0 Fe A 55 3 AR JE L iR et . K
WA AR BT 2 R T R IR TR J % i P15 1) i
R, (AT GE PR A ISR UG i iy b 23, DRI, Bl
B EARE BN, P A AR B ER BUSAE A ER A
2xi A, A R AR A R R T RE L e (3 R R
88,2022) smAPERFTRAXN:

F) =Y af,(x) (1)
A, THZ AKX D) PSR E . 5557
v i EA 1 -1 PIRRES AL, 43316 N F 1 A
712 FPREAR . 432K AL A
sgn(F(x)) (2)
A, sgn B9 REL 5D —F, a2k
PR E AW 1 B -1, W T IE M fREAS 5
SR AEANTAE Rl i I AR B
LRt f i, B85 0 A A EREAR U 25, IF
FEIEANTIREE . INGREAR WY IR, 5w oA
AR ALE AR —FE Y, BT — 55 0 AR A 1R 0T 2
FRE AR T B 2 AL, BT LR — 5590 25 40
PRI G X LERMEREAS . 5553 8 AR 2L T3
HERA M, MERR RS, 59 0 R IAE S . AE
LA YIEREAR (xi ;). Hopog 2 RRE ) 5, y, 22800
PR, HAE A +1 80-1. 2% > Bk nyad 2 024 =K

R1 AEVBZEITEST

Table 1 Analysis of different machine learning methods

Hlas

%
Tk g

DL JRIRTE

BP#Z i A B IILE, 2 2 BRI, FE45 e

S NS, RO BN JRFR/IME, 2%

B HATRGRAIELAE BT RE IR ER IR 45 R B IR0 B £ B A L A B

RO% A T S O S

NSRBI n MR R R B

AR, PIZEHE RETI AR

AR Y B RZEAE AR ZE X HEAT 3 A

) KA A0, W P B R

R SRR TS, S S OMIE, 85 afgj;&;f j:};jujfﬁ ;;;;ﬁm .
! AR INEEAS T ARG S K ] 2 TR o

sy TVPE SRR R A AR RSN, BT B IR P, BUS T R

7 K BT I A, B S AR SRR SEAST

S - s TR e, BB S AR A B I RE AT 40 2T I, 7 L

e e I O e ,

fpKORET LR A BRI TR SR T B

IR AR AR ASCER SEE 1) T L R AR AR,

Adaboosti.  JE—Fh TG/ 28RN, MG
b7 RVEL A PR AR TN

N TR — DRI IR, MRS IR

15 B3R 3 SRR I P )

PATHE— 2B 02 ], B BIREAE R 4326




a3 EH 4

B T4 ST Adaboost 812 BYTTA U A 2l ikl 661

(3)~(7)s
IR ACAEAAL T (E, A BEAR BRI AR A AR 2

wl=1/Li=1,..,1 (3)
PEER, X =1, -, PRI AR 5553 2K 8
WR—A85 32648 £ (x) , IR HX—4
BRI IRR e,

HH A R T
= 5 los((1~e)/e) (4)
A AL
wi = wi exp(=y,nfi(x)/Z; (5)

ol Z R VA — AL, SR BATREA A2 A
7= W exp(—yiafi(x)) (6)
LTABIR, Fe T3 B A22%

T
sgn(F(x)) = sgn(y_ a,f(x)) (7)

t=1

oA | O

AN

st
g
S il
-

LRSS o )

42 3 i

M Adaboost Fik ] LLA ), HALRE 3 T 448
19 RN 50 53 A W 46 Ak AR 06, SRS 22
VAR EAR, TR TR E D — A 2ok el A i
FRUEAAEARAL T . — DRI R IREA 2 R B
FIEIN, R 528 AR S AR N, R BB RS 1R )
KN GESTE IR UG R A S AGE . B
I, N — S U ZREEAEAS AR i 1) T 5 X LA TR S Y
FEAS, S T3R5 T — i 59 0 40 254, N 8 2 % B 15
SPRMFEARBEATHE— L W 2, B BIHEAY IR 53
XKoo YUIZRIE BN — & I AU RS D R, — 1
SR AR AR T (R, 2018) (&1 1)
3.2 MRERBAHHER S

L1 PG 03 2 ol bt — 3 J2 0 8 S5 T 1) e i A 1 v
AHA I A DTRR B B, S T e A R T AR i T ok 9
AWMU, PEan A, IFR X EZ kT =M
A2k (VESE, 2022) o F AT 3 th Ze T2 A8 A8 4k ok
S R TARR e [ ATRR TS 5, S 2 iR B | TOUR
FROCR G RE ., BES hTPREA BT LR
(£2).

AU 1

S

BB 0

it
-

Kl 1 Adaboost =Y it F

Fig. 1 Adaboost algorithm training process diagram
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Table 3 Numerical range of logging curves for delta front facies in Shan 1 section
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Table 5 Model part prediction results
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