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Abstract

In response to key challenges in current logging environmental correction technology—such as the
separation of real-time and post-processing workflows, low algorithm reusability, poor system scala-
bility, and inadequate adaptability to complex borehole conditions—this paper innovatively proposes
and designs a unified architecture-based environmental correction system for logging tools. The sys-
tem achieves deep decoupling of algorithms from business logic by defining standardized interfaces
for correction algorithms, process control, and system management. It enhances the monitorability
and interactivity of the correction process through an event-driven notification mechanism. Fur-
thermore, by leveraging XML-based configuration files and reflection technology, it enables dynamic
binding and flexible management of operational modes and correction algorithms. Practical appli-
cations demonstrate that the system not only excels in correction accuracy and stability but also
shows significant advantages in architectural flexibility, scalability, and user experience, providing
arobust technical solution for addressing complex and variable logging environments. Finally, this
paper outlines future development directions, including the integration of intelligent algorithms,
cloud-based collaboration, and standardization promotion, offering valuable insights for advancing
the intelligence and standardization of logging data processing technology.
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Figure 1. Unified interface definition for correction algorithms
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Figure 2. Interface definition of the environmental correction control module
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Figure 3. Interface definition of the environmental correction management module
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<?xml version="1.8" encoding="utf-8" ?>.
<EnvCorrs>-
<EnvCorr Sensor="HAL65@6H" EnvCorrhName="HAL6586HEnvCorrCommonBO"/> «
<EnvCorr Sensor="THAL-HAL" EnvCorrName="THALEnvCorrCommonBQ"/> «
</EnvCorrs>«

Figure 4. Example of a configuration file
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Figure 5. Functional module diagram of the environmental correction application
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Figure 6. Real-time environmental correction process for a single tool

6. BERIRIMERIETIE

3.2. BRESNEHRIFERIE

it P 5 SEI A IEAR R I BC B S Wl 7 o, R RIERAE R 35, B s i i S,
e B LA e B R RN R IE S . TP wiily “Apply” Ja, SUREEE dIA D ARG R R OE
Sk, JE SRR AL SIS SR RO, SR AP A BT AN A R SR AR, ML SE R A7 ik
g DS M.

DOI: 10.12677/sea.2026.151001 7 OISR


https://doi.org/10.12677/sea.2026.151001

e &

Source File | D:ALNHithinkpad 440120220718 THAL\hal6506h_DATADAS1545_HAL_SLAM_main_| Browse...

TargetFile |DALNHithinkpad 440120220718 THAL\hal6506h_DATA\DAS1545_HAL_SLAM_main_|

Parameter List

Parameter Description Value Unit
= Shared
BHT Bottorm Hole Temperature 21200 degF
BS Bit Size: 8.50 in
MST Mud Sample Temperature 77.00 degF
RMFS Reszistivity of Mud Filtrate Sample 0.25 ochm.m
RMS Resistivity of Mud Sample 0.50 ohm.m
SHT Surface Hole Temperature 77.00 degF
TD Total Depth 14763.7793
TESO Temperature Correction Source Linear
= HAL6506H
HCS Hole Correction Source BS
MRCS Mud Resistivity Correction Source RMS
I\
|\
Expand All Apply Exit

Figure 7. Post environmental correction software interface for a single tool

7. S ENERERER R E
3.3. SUBKRFERIE

<?xml version="1.8" encoding="utf-8" ?>.

<EnvCorrs>«
<EnvCorr Sensor="HAL6586H" EnvCorrName="HAL6506HEnvCorrCommonBO"/> «
<EnvCorr Sensor="THAL-HAL" EnvCorrName="THALEnvCorrCommonBO"/>
<EnvCorr Sensor="TDLT-B" EnvCorrName="TDLTEnvCorrCommonBO"/> «

<EnvCorr Sensor="TLDT-B" EnvCorrName="TLDTEnvCorrCommonBO"/> -«
<EnvCorr Sensor="TGDT-B" EnvCorriName="FITGRCorrCommBQ"/>
<EnvCorr Sensor="GRSPEC" EnvCorriame="GRSPECEnvCorrCommonBQO"/> -«
<EnvCorr Sensor="TCNT-B" EnvCorrName="FITTCNSEnvCorrCommonBQ"/> «

R

</EnvCorrs>.

Figure 8. Example of a multi-tool environmental correction configuration file
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Figure 9. Real-time environmental correction process for multi-tools
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Source File D:\Test Data\FITS Data\20201208 ££H100-9\4£H100-9&TLDT-B&TDLT-BATAST-B&TBF
Target File DiiTest Data\FITS Datal20201209 £5H100-9v4H100-9&TLDT-BATDLT-B&TAST BATEF
Parameter List
Parameter Description Value Unit
= TGDT-B
GRTP GR Tool Pesition Centered
HCS Hole Correction Source: BS
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BFT Borehole Fluid Type Water
BHT Botiom Hole Temperature 150.00 degC
BS Bit Size: 850 in
DFD Drilling Fluid Density 1.00 glem3
MST Mud Sample Temperature 25.00 degC
RMS Resistivity of Mud Sample 0.10 ohm.m
SHT ‘Surface Hole Temperature 2500 degC
™ Total Depth 4500.00 m
TESO Temperature Correction Source Linear
=[/ITLDT-B
DHC Hole Correction Source: BS
WMUD  Mud Weight 1.00 glem3
= TDLT-B
ECC Eccentricily o 0.0000
HCS Hole Correction Source: <" CALS
MRCS Mud Resistivily Correction Source R
L

Figure 10. Post environmental correction process for multi-tools
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