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Abstract: Seeking to solve the problem of low transmission rate of existing LWD data and the demands on real-
time gamma imaging, sector gamma-ray imaging characteristics were simulated and analyzed. This occurred while a
near bit gamma-ray imaging tool crossing inclined interface moving from low-level radioactive sandstone to high-level
radioactive mudstone, and thus a rapid sinusoidal fitting method based on the sector gamma imaging was proposed.
Based on the studies, a rapid sinusoidal fitting firmware algorithm for near-bit gamma imaging logging was designed.
This algorithm combined the least squares frequency estimation and 3-parameter sine fitting to obtain the 4 parameters
of the sinusoid, such as amplitude, frequency, phase and DC component, hence obtaining the multi-sector gamma
imaging through fitting inversion. By using the fast sinusoidal fitting method, the gamma data was acquired in the
simulated wellbore fabricated with the standard rock samples and layered dipping strata, and the fitting of multi-sector
gamma imaging measurement was realized with a small fitting error. The results showed that the sinusoidal features of
the 8-sector gamma image obtained by fitting inversion were clear and they could accurately reflect the information of

the inclined strata interface, which verified the correctness and feasibility of the fast sinusoidal fitting method.
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BB E | AR BRI 25 ) 5 Ve R AR 1 &2 J
2 TR U TS R TR IO T L T MR T W im BHA: 2019-01-08; BB HH#A: 2019-08-20

TEH R v: AR ( 1979—) , B, 48 & A A, 2000 4 3£ )

0 R TR A A SRR I RGIH s s e e

o | &3 K+ 1k, 2006 ‘Fa}mk%‘iitlk Fi ﬂvI
AR EE, RS AR RN ok mw L, BT, £ 2N F AR
A L L
SRR A AR TG P s A I g e P

N N . HEELWMB: B XA E R ER AL BN E 50 R4 R AL 3
T R0 2 TR — i DX PRI R I A 2 o RAFZ” (%5 :20162X05021-002) | “ #pAn sk it 3 5 AR b 20k

B, SRIGHEE T &k Higss sh A AR B A H IR A AR IEEA” (%5 20172X05005-005 ) &7 B



http://dx.doi.org/10.11911/syztjs.2019101

FATE B oM

FREPESE | AT AL Sk AR o Iy R AR e ik E TR o R AA T ik e 117 ¢

[Fi) 7 A5 DX 2 0 400 5 A5 e, e AR 4 LA A B
KA B3 1l 22 5 MR 1) 2 Ak e A, AR bt o R R Sk i gk
Jr 1], LASZB 5 S AR, D. C. Minette™ f%
G T LA I I, FE LWD A B B Sk e
e, K 00 A 0 A 5 R G 2 B R N 1Y A B X
B F0 45 B X940 Th 0 {8 5 J5 Ok, R. L. Spross' 4
P AN 5 B 1) B2 () B 1 v 25 A4 T 67 ) SRR
B AT T OINAL, A3 E] T A B XA B, S
LT B XA T A% M. Bittar 258 A" 78 B X 00 25
B FIAT “BURIRE” MBS, LUK RT3
b 2T, I W 2E AT b ST 1) 40l s K. MceKinny
a NPT IR A SR BOT i, IR S
R B R FNAR DGR Ty s, AT T USSR A 1Y
PR AT s A AU HEAT TR DX B R 4 O
U, 43T T IR S5 A% T 7 A0 5 5 A5 9 5% 1 5 Wang
Jiaxin 2 A" SR FSE B 1004 S B T IE SRR 1
H s UL, R S5~ 2 BT T 12 % 5
T PRARE | Al T VR 2 R R AL O 55 PR 3R T s R R B
IR, FF285 T SRR T v

HiyJ S 1) VL 64 M 2 B T A T A Sk A o
BUAR L 5 B T 5% i 2R AR AR, PR BGZ i 2 YRR AE
ZH, 0T DAL A M2 OE R IR Bl . (B2, LA
Wi i 00 25l e 0 R G T AR e AR, JE g R
A B XA D AR B S A A% 3 4 R A
DRI 17T AN e B ) b A - W) 48l R A7 T MR e 081 3, 25 4%
AL A R T RS o AR, KRR A A5 14 (4
BUFAE 5 A B SR DSP) 76 BE A5 A AR 2] T
Z R, AT DA IR IR N B A i L OF B A
AR A B AE 1P o, DSP szt &2
Ji DX 0 5P 0L A5 2 R Sk O s A% I A 1
KRR AR Z — o Ry 7 I L 37 5 I 3R A 2 a5 R
B3 VIR 5K, ZEH T — B LT b DX AR 1
PR IE 5% M G T, IR LR R A A Sk o
FAZI I N BEAE R B E, DAR R AR S s
5 A i R R UG ) [ 805 A e Rl I, 3 5
TR AR T A SR AR b AR AU IR R R ) Al
IhEHE, SO A E] 8 be XN Lh AR, I B TR
E 5% W25 T3 1) T AT R 1

1 o A o Al Sk - 8 fB e
Oy ST AR L TSI S 00 SRR A, 537 T

FE G A HR B A A T 2 AR, A 1 iR o AR
T, R B S O IR B R A o, IR EAR

R 7y 215.9 mm, H-HR P FETEIR K ; B Sk BEIT, A6l 42 2
A8 rg D9 172.0 mmy, Al B O AT RO 1005 RN
i, Bl HE KR TR e IR K, KR B AR 7y 0 57.0 mm;
M R D R B 2B S H AR T SR
D05 T R LR A N PR Y R . BT
P, Ao 30 o S (0 A5 O S A e e, A S AR
SEVERD R 2 AR O Ve S, 0 S A SR
ARAE 8 5L 16 D J7 L 1N S AR, IF R AL SR A B
TIEARBCAR IR 8 B IXE 16 B DA Eh A% 15

- — — — 2 X{|_

() HliHlA

(b) A

B FEEREARER S EEER
Fig. 1 Inclined interface stratigraphic model with liquid-
filled wellbore
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Fig. 2 Inclined interface near-bit 8-sector gamma image
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Fig. 3 Multi-sector gamma imaging data sequence
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