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Introduction
• Dan Sasser

• Software Product Manager

• Magnolia River - 2014
• GIS – 2014-2020

• Technician, Coordinator, 
Production Manager, 
Project Manager

• Software – 2021 – present

• Field-to-office workflows, GPS 
Hardware and Software, 
Construction Inspection 
Documentation



Agenda

• What is Artificial Intelligence?

• Types of Artificial Intelligence

• Identifying the ‘Why’

• Magnolia River Research and 
Development

• Analytics and Data



What is Artificial Intelligence (AI)?



“The term ‘artificial intelligence’ 
means a machine-based system that 
can, for a given set of human-defined 
objectives, make predictions, 
recommendations or decisions 
influencing real or virtual 
environments.”
- National Artificial Intelligence Act of 2020 “a technical and scientific field 

devoted to the engineered system 
that generates outputs such as 
content, forecasts, recommendations 
or decisions for a given set of 
human-defined objectives”
- ISO/IEC 22989:2022



In Simple Terms…

Artificial Intelligence is the process of building intelligent 
machines from vast volumes of data 



Types of Artificial Intelligence

• Machine Learning – capable of 
self improvement through 
experience and can 
independently learn 

• Deep Learning – subset of ML – 
used to learn from large 
amounts of data 

• Natural Language Processing – 
understand and interpret 
human language 

• Robotics – designing, 
constructing, operating, and 
using robots and computer 
systems to process feedback

• Computer Vision – interpret the 
world visually

• Expert Systems – answer 
questions and solve problems

• Reactive Machines – analyze 
and respond to different 
situations

• Limited Memory – make 
informed and improved 
decisions by studying past data

• Theory of Mind – advanced and 
still in progress – entails making 
decisions based on 
understanding and 
remembering emotions

• Self-aware AI – futuristic, 
machines have own 
consciousness, sentience and 
self awareness

• Narrow AI (weak AI)– designed 
to perform a narrow/niche task

• Facial recognition, internet 
searches, driving a car

• General AI (strong AI) – broad 
human-like cognitive 
capabilities. Enables it to take 
on new and unfamiliar tasks 
autonomously

• Resolve challenges without 
human guidance

• Superintelligent AI – future form 
where machines could surpass 
human intelligence across all 
fields

• Speculative and not yet 
realized

Based on TechnologiesBased on FunctionalitiesBased on Capabilities



Main Areas of Artificial Intelligence
Artificial Intelligence (AI) encompasses a variety of subfields and techniques



Main Areas of Artificial Intelligence
• Machine Learning – use and development of computer systems are able 

to learn and adapt without following explicit systems, by using algorithms 
and statistical models to analyze and draw inferences from patterns in 
data

• Deep Learning – based on artificial neural networks in which multiple 
layers of processing are used to extract progressively higher level features 
from data

• Computer Vision – enables computers to derive information from images, 
videos, and other inputs

• Robotics – designing, building, and operating robots that perform physical 
tasks. 

• Natural Language Processing – allows computers to understand, 
manipulate, and generate human language



• Supervised Learning – involves training an 
algorithm using labeled data, where the 
desired output is already known

• Unsupervised Learning – relies on 
unlabeled data, allowing the algorithm to 
identify patterns and structures within the 
dataset

• Reinforcement Learning – models learn 
by interacting with their environment and 
receiving feedback in the form of rewards 
or penalties

Machine Learning



• Image Recognition – techniques such as 
Convolutional Neural Networks (CNNs) have 
revolutionized computer vision, enabling object 
detection, facial recognition, and image 
classification

• Natural Language Processing (NLP) – techniques 
such as Recurrent Neural Networks (RNNs) and 
Transformers have significantly improved 
language understanding, translation, and 
generation

• Generative Adversarial Networks (GANs) – 
capable of generating realistic images, videos, 
and other types of data by learning from existing 
datasets

Deep Learning



• Object Detection and Recognition – 
identifying and classifying objects 
within images or videos, with 
applications in surveillance, 
manufacturing, and retail

• Optical Character Recognition (OCR) 
– converting printed or handwritten 
text into machine-readable format, 
facilitating digitization and data 
extraction

• Scene Reconstruction – creating 3D 
models of scenes or objects from 2D 
images or videos, used in virtual 
reality, gaming, and architectural 
modeling

Computer Vision



• Autonomous Vehicles – self-driving 
cars and drones utilize AI for 
navigation, obstacle detection, and 
decision-making

• Humanoid Robots – mimic human 
appearance and behavior, enhancing 
their ability to interact and collaborate 
with people

• Robotic Process Automation (RPA) – 
employs software bots to automate 
repetitive, rule-based tasks, improving 
efficiency and reducing human error

Robotics



• Sentiment Analysis – analyzing the 
sentiment or emotion behind text 
data, useful in areas such as 
customer feedback and social media 
monitoring

• Text Summarization – automatically 
generating concise summaries of 
large documents or articles, 
enhancing information retrieval and 
comprehension

• Chatbots and Virtual Assistants – 
AI-driven conversational agents that 
can understand and respond to user 
queries in a natural, human- like 
manner

Natural Language Processing



Identifying the ‘Why’

• Data and Analytics

• Key Performance Indicators

• Quality Control

• Pattern Recognition

• Safety

How can this technology be useful in our industry?



Practical Uses for AI in the Natural Gas Industry
• Pipeline Monitoring and Maintenance

• Predictive Maintenance

• Leak Detection

• Regulatory Compliance

• Data Validation

• Environmental Monitoring

• Inspection Automation

• Drone and Robot Inspections

• Corrosion Analysis

• Safety

• Risk Assessment 

• PPE



Anyone currently using AI in their 
organization?



ChatGPT



ChatGPT



“What does the PHMSA manual require natural gas 
operators do?”



How do you know that the 
information is accurate?



How has Magnolia River leveraged AI?

• 2024 – R&D
• Key Goal: Personal Protective Equipment 

(PPE) Identification using AI
• Computer Vision – Object Detection

• Requirements to accomplish:
• Image acquisition – software and open 

source
• Model Training and Labeling – 

identification of PPE
• Beta Testing
• Deployment



Object Detection

• Person – any person in the image

• Hardhat – on person or elsewhere

• No Hardhat – person with no 
hardhat

• Vest – person wearing safety vest

• No Vest – person not wearing 
safety vest

• Other Hardhat – wearing different 
type of safety headwear

• Other Vest – wearing different type 
of safety equipment

Train AI to analyze each image and detect presence/absence of certain PPE 



Project Phases

Pilot

Phase 1

Beta

Testing

Pilot 

Phase 2

AI Model

Deployment

Product 
Integration

June July August DecemberSeptember



Planning and Environment
• Data Sample

• Extracted small sample of pictures from Field Software

• Infrastructure 
• Amazon SageMaker

• Model Selection
• Ultralytics YOLOv8 – Object Detection

• Model Training Infrastructure Selection
• SageMaker Notebook Instances

• Data Labeling Solution Selection
• Amazon SageMaker Ground Truth

• Beta Testing Technology Assumptions
• Image Labeling Process
• GPU-based computing
• Dedicated AWS Account Setup
• Permissions to Various AWS Services



Pilot Phase 1
• Dataset Selection (existing images from 

software)
• 1,500 images

• Data Preparation
• Setup image labeling jobs

• Divide dataset in Train, Validation, Test subsets

• Labeled 1,500 images

• Model Training
• 10 Model Training Sessions

• Prediction – Testing and Evaluation

• Result – No sufficient Training Data for (no 
hardhat, no vest)



Pilot Phase 2
• Dataset Selection (open source images)

• 1,500 pictures

• Objective – Identifying ‘No Hardhat’, ‘No Vest’

• Data Preparation
• Labeling images

• Identified non-PPE objects in images

• Model Training
• 11 model training sessions

• Prediction – testing and evaluation

• Result – model well-balanced to identify PPE 
objects and instances of non-PPE



Model Deployment

• Deployed Model in Amazon Sagemaker

• Architectural Solution Analysis factors:
• Prediction Accuracy

• Performance/Response Time

• Cost

• Integration Effort

• Testing on Prediction Accuracy

• Deployment to Software





What kind of data can be gathered 
from PPE Detection?



PPE Detection – KPIs and Analytics

• Results:
• Overwhelmingly positive: 99%+

• Scalable approach to ensure safety and 
compliance

• Trend Identification – identify patterns or 
issues

• Regulatory Adherence – ensure PPE 
standards

• Transparent Records – offer reliable data 
for audits, investigations, and incident 
reports



Ongoing Research and Development

Object Detection on Video

• Continuous monitoring of PPE 
Compliance in work areas

• Identifying safety hazards or 
equipment failures in video 
surveillance



Extracting information from Pipeline 
Pressure Test Charts

• Time savings in data entry and analysis

• Enable large-scale analysis of historical 
pressure test data

Ongoing Research and Development



Extracting information from 
MTR documents

• Enable easy searchability and 
analysis of MTR data

• Reduces manual data entry 
errors and improves 
compliance tracking

Ongoing Research and Development



Summary

• AI’s growing role – smarter, automated processes

• Applications in Natural Gas Operations
• Safety PPE KPIs and Analytics

• Data extraction from documentation

• Pipeline monitoring and predictive maintenance

• Open source resources: ChatGPT
• Better source for searching and information gathering



Questions?

Dan Sasser

dan.sasser@magnolia-river.com

1.256.612.0542

mailto:dan.sasser@magnolia-river.com
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