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Figure 21. Examples of several object classes in the open source xView dataset. 

 

 

Figure 22. Application of SyntheAIc RAIC to find the Chinese Spy Balloon. 
Adapted from [14].  
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Figure 23. Blacksky Automated Vessel Detection near Valparíso, Chile [15].  
Used with Permission of Blacksky, Inc. 

 

Figure 24. A 3D Model of a Military Tank Generated with a Text Prompt. 
(MasterpieceX) 
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Chapter 7 Generative AI 
  

Bakhmut, formerly known as Artemivsk until it was renamed in 2016, is a city in eastern 
Ukraine in the Donetsk Oblast. It’s one of the oldest cities in the region, with its history 
dating back to the late 16th century. 

Geography and Location 

Bakhmut is situated in the northern part of the Donetsk Oblast, approximately 89 kilometers 
north of Donetsk city. It lies at the junction of the Bakhmut and the Kazennyi Torets rivers, 
tributaries of the larger Donets River. This location puts Bakhmut near the natural border of 
the steppe and forest-steppe zones, giving the area a mix of both landscapes. To the north 
of Bakhmut is the city of Konstantinovka, and to the south is the city of Druzhkivka. To the 
east lies Horlivka, and the west is the city of Kramatorsk. 

Lines of Communication 

The city is on the E50 highway, part of the International E-road network, a series of main 
roads in Europe. The E50 highway stretches from Brest, France, to Makhachkala, Russia, 
and passes through Bakhmut. Bakhmut also has a railway station, with lines connecting it to 
other major cities in the region, including Donetsk, Druzhkivka, and Kramatorsk. The railway 
network in Ukraine is extensive and a significant mode of transportation for goods and 
passengers. 

Major Industries 

Historically, Bakhmut was known for its salt production. Salt mining was a major industry in 
the city for centuries. However, in more recent times, the city has diversified its economy. 
Today, Bakhmut is home to various industries, including mechanical engineering, food 
processing, and manufacturing. The city is known for its production of glassware and crystal 
items. 

Bakhmut is also part of the wider Donbas industrial region, rich in coal and other mineral 
resources. The region was historically an important center of heavy industry and coal mining 
in Ukraine, but the conflict in Eastern Ukraine has heavily impacted these industries. 

Relevance to the Ukraine Conflict 

The city has been an area of strategic importance in the conflict between Ukraine and 
Russian-backed separatists. It lies just outside the area controlled by the separatists and 
has been a point of contention. As of my knowledge cutoff in September 2021, I don’t have 
the most recent developments regarding the situation in Bakhmut, but I can look up current 
information if needed.  

Figure 25. Example of a ChatGPT-generated backgrounder on the Ukrainian 
city of Bakhmut. 
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Figure 26. Midjourney-generated photorealistic scene for military training. 

 
Figure 27. Midjourney-generated synthetic imagery. 
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Figure 28. Midjourney example of synthetic imagery simulating medium 
altitude drone footage. 

  

 

 

Figure 29. Midjourney-generated images of the Final Scenes in a Hallmark 
Movie. 
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Figure 30. Example of GPT-generated Python Script to Find Co-Travelers. 
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Review vessels.csv and identify a pair of vessels that conduct a transshipment event. Only 
include events that occur more than 10km from any landmass. Include events between a 
fishing vessel and any other type of vessel. Tell me how many times the pair performed an 
activity together and the total duration of their activities. Make a table that summarizes six 
transshipment events for a selected pair of vessels. 

ChatGPT 

Here is a table highlighting six transshipment events involving the vessels with Maritime 
Mobile Service Identity (MMSI) 258139000 and 576195000. The table includes details such 
as start time, end time, duration, median speed, and location (latitude and longitude): 

 

This table provides a snapshot of the transshipment activities, showcasing the duration and 
speed of these events along with their geographic coordinates. The participating vessels and 
their associated metadata are as follows: 

Vessel 1: 

• MMSI: 258139000 
• Flag: Norway (NOR) 
• International Maritime Organization (IMO) Number: 9160358 
• Name: ANTARCTICSEA 
• Type: Trawler 
 

Vessel 2: 

• MMSI: 576195000 
• Flag: Vanuatu (VUT) 
• International Maritime Organization (IMO) Number: 8226739 
• Name: LAMANCHE 
• Type: Specialized Reefer 
 
These two vessels have performed transshipment activities together 22 times, with a total 
duration of approximately 581.33 hours. 

 
Figure 31. Application of Advanced Data Analysis to Discover Activities. 
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Figure 32. NGA Example of Using LLMs to Answer Geospatial Queries [16]. 
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Chapter 8 Optimization 

 

Figure 33. Influence of AI on Joint All Domain Command and Control [17]. 

 

 

 

Figure 34. DARPA 2005 Grand Challenge Winner, “Stanley” [18].  
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Figure 35. Autonomous Ground Resupply Program Overview [19]. 

 

 
Figure 36. Overview of Condition-Based Maintenance+ (CBM+) [20, 21]. 
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Figure 37. Concept of Operations for DARPA’s Blackjack Proliferated LEO 
Program [22]. 
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Chapter 9 Agent-Based Modeling 

 

Figure 38. Overview of Agent-Based Modeling [2]. 

 

 

 

Figure 39. Example of a SysML Sequence Diagram for Agent Rules [2]. 
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Figure 40. Overview of Multi-agent Systems [2]. 
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Figure 41. HAYSTAC Program Concept for Microsimulation and Trajectory 
Analytics [23]. 
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Chapter 10 Defense Applications of AI 

 
Figure 42. Third Offset Strategy. Adapted from [24]. 

  

 

Figure 43. Overview of the U.S. Army’s Project Linchpin [25]. 
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Figure 44. Space Systems Command Challenges to Applying AI/ML [26]. 

 

 
Figure 45. SCI Program Structure and Goals. Adapted from [27]. 
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Table 8. Key DARPA AI Programs, 1960-Present [28]. 

Program Name Year Performers Scope and Expected Outcomes 

Project MAC 1963 MIT, Bell Labs, 
General Electric 

To create a large-scale time-sharing 
system for computer research, advancing 
AI and computer science. 

Speech 
Understanding 
Research 
(SUR) 

1971 Carnegie Mellon 
University, MIT, SRI, 
BBN, IBM 

To develop a computer system capable 
of understanding continuous human 
speech, making advancements in natural 
language processing. 

Strategic 
Computing 
Initiative (SCI) 

1983 Various incl. Texas 
Instruments, Martin 
Marietta, Thinking 
Machines 

To develop advanced AI and computer 
systems for strategic defense, including 
autonomous vehicles and intelligent 
battle management. 

High-
Performance 
Knowledge 
Bases (HPKB) 

1997 Stanford, MIT, SAIC, 
George Mason 
University, CMU, 
Northwestern, etc. 

To develop large-scale, high-
performance knowledge bases and 
reasoning systems to support diverse 
military applications. 

Personalized 
Assistant that 
Learns (PAL) 

2003 SRI, Carnegie 
Mellon University, 
Stanford University, 
University of 
Southern California 

To create an intelligent software assistant 
that learns from its user, improving its 
performance and utility over time. 

Cognitive 
Technology 
Threat 
Warning 
System 
(CT2WS) 

2008 HRL Laboratories, 
Advanced Brain 
Monitoring,  
University of 
California San Diego 

To develop a cognitive system that reads 
a user’s brainwave waters to rapidly 
detect and identify threats in real-time, 
helping soldiers make faster decisions. 

Big 
Mechanism 

2014 SRI, MITRE, Leidos, 
Harvard, University 
of Chicago, 
University of 
Arizona, etc. 

To extract causal models from large 
amounts of scientific literature, advancing 
machine understanding capabilities 
especially for the description of complex 
systems. 

Explainable 
Artificial 
Intelligence 
(XAI) 

2016 UC Berkeley, CMU, 
Charles River 
Analytics, Rutgers, 
PARC, SRI, etc. 

To develop AI systems that can explain 
their reasoning, making AI more 
understandable and trustworthy for 
human users. 

Artificial 
Intelligence 
Exploration 
(AIE) 

2018 Various universities, 
research institutions, 
and private 
corporations 

To foster rapid innovation and 
groundbreaking AI research, enabling 
rapid exploration of new AI concepts and 
applications. 

Guaranteeing 
AI Robustness 
against 
Deception 
(GARD) 

2020 Two Six 
Technologies, IBM, 
MITRE, University of 
Chicago, Google 

To develop AI systems that can detect 
and defend against adversarial attacks, 
improving the security and robustness of 
AI. (See gardproject.org) 
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Figure 46. AlphaDogFight Trials Final Event [29]. 

 

 
Figure 47. Key Features of DARPA’s Three Waves of AI. Adapted from [30]. 
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Figure 48. Example of a DARPA Image-Description Capability [31]. 

 

 

 
Figure 49. DARPA’s AI Next Campaign [30].  
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