
Contents

Part I Fundamentals of Artificial Intelligence

1 What Is Meant by Artificial Intelligence and How Can 
It Be Used?........................................................................................ 3
1.1 What Is the Core of Artificial Intelligence?...................................... 5

1.1.1 Manifestations of Intelligence.............................................. 5
1.1.2 Nature and Abilities of Artificial Intelligence....................... 7
1.1.3 l\pes of Learning................................................................ 13
1.1.4 Generative AI........................................................................ 21

1.2 Summary........................................................................................... 21
1.3 What Goals Can Be Achieved with Artificial Intelligence?.............. 22
1.4 Summary........................................................................................... 26
1.5 Fields of Application of Artificial Intelligence................................. 26

1.5.1 Natural Language Processing (NLP): Processing 
of Natural Language................................................ 28

1.5.2 Natural Image Processing—Computer Vision: Image 
Processing................................................................. 37

1.5.3 Expert Systems: Expert Systems.......................................... 47
1.5.4 Robotics: Robots.................................................................. 49
1.5.5 Affective Computing: Emotional AI—Emotional 

Artificial Intelligence................................................. 57
1.6 Summary........................................................................................... 60
1.7 Ethics and Fairness of Artificial Intelligence..................................... 60

1.7.1 Current State of Research on Ethics and Fairness 
of Artificial Intelligence............................................. 60

1.7.2 Intelligence Explosion, Superintelligence, 
and Transhumanism.................................................. 67

1.7.3 Explainable Artificial Intelligence: Explainable 
Artificial Intelligence................................................. 71

1.7.4 Reduction of Noise as a Success Factor.............................. 76
1.8 Summary........................................................................................... 77
1.9 Where Do Companies in Germany Stand in the Global AI

Environment?.................................................................................... 78
1.10 Summary........................................................................................... 93

v

http://d-nb.info/1341754693


vi Contents

1.11 EU Legal Framework for the Use of AI............................................ 94
1.12 Summary............................................................................................ 101
References.................................................................................................... 102

2 Drivers of Artificial Intelligence............................................................... 107
2.1 Moore’s Law and the Effects of Exponentially................................. 108
2.2 Digitalization and Dematerialization of Products, Services,

and Processes...................................................................................... 109
2.3 Networking of Products, Services, Processes, Animals

and People.......................................................................................... 112
2.4 Big Data............................................................................................... 116
2.5 New Technologies............................................................................... 124
2.6 Necessity of Sustainable Corporate Governance................................. 137
2.7 Summary............................................................................................. 141
References.................................................................................................... 141

Part II Fields of Application of Artificial Intelligence

3 Production, Maintenance, Mobility, Transport, Agriculture............... 145
3.1 Production and Maintenance Sector................................................... 145

3.1.1 Trend Towards Smart Factory................................................ 145
3.1.2 Networking as a Core Element of a Smart Factory.............. 150
3.1.3 Technologies of Smart Manufacturing.................................... 153
3.1.4 Shein: Smart Manufacturing as a Business Model.............. 179
3.1.5 Overall Assessment of the Development Towards 

Smart Manufacturing.................................................. 182
3.2 Summary............................................................................................. 190
3.3 Mobility and Transport Sector............................................................. 190

3.3.1 Automation of Mobility.......................................................... 190
3.3.2 Developments of Autonomous Vehicles................................ 193
3.3.3 Innovative Logistics Solutions................................................ 197
3.3.4 Predictive Risk Intelligence.................................................... 201

3.4 Summary.............................................................................................203
3.5 Agriculture...........................................................................................203

3.5.1 AI Applications in Agriculture................................................ 203
3.5.2 Status of AI Use in Agriculture.............................................. 205

3.6 Summary.............................................................................................208
References....................................................................................................208

4 Marketing, Sales, Customer Service.........................................................211
4.1 Customer-Company-Expectation Matrix as a Framework.................. 211
4.2 Customer Service: From Simple Chatbot to Digital Assistant.......... 213

4.2.1 Chatbots and Digital Assistants.............................................. 213
4.2.2 Large Language Models: ChatGPT........................................ 226
4.2.3 Social Bots and Social Media Listening................................ 237
4.2.4 From Avatar to Digital Human................................................ 240

4.3 Summary.............................................................................................241



Contents vii

4.4 Design of Voice Marketing................................................................242
4.4.1 Corporate and Brand Language.............................................. 244
4.4.2 Voice Branding........................................................................ 245
4.4.3 Voice Search and Voice Engine Optimization.........................246
4.4.4 Voice Commerce.................................................................... 256
4.4.5 Voice Integration.....................................................................262
4.4.6 Voice Controlling.................................................................... 263

4.5 Summary...........................................................................................268
4.6 Voice Identification and Speech Analysis.........................................268
4.7 Summary...........................................................................................274
4.8 With AI to Effective Language.........................................................274

4.8.1 System for Increasing Text Performance................................274
4.8.2 Solutions for Ai-Supported Translation.................................. 276
4.8.3 Concepts for Ai-Supported Text Generation.......................... 277

4.9 Summary...........................................................................................280
4.10 Conversion of Text into Image and Video Content: 

AI Creation of Music.................................................................281
4.10.1 Ai-Supported Development of Images.................................. 281
4.10.2 Ai-Supported Development of Videos.................................... 285
4.10.3 Ai-Supported Development of Music....................................288

4.11 Summary...........................................................................................291
4.12 Ai-Supported Customer Acquisition and Advertising Design.........292

4.12.1 Ai-Supported Customer Acquisition...................................... 292
4.12.2 Ai-Supported Analysis of Advertising Messages.................. 296
4.12.3 Ai-Supported Advertising Planning........................................ 297
4.12.4 AI Solutions for the Post-Cookie Era.................................... 298

4.13 Summary...........................................................................................300
4.14 Dynamic Pricing...............................................................................301
4.15 Summary...........................................................................................303
4.16 Optimization of Product Development and Customer 

Experience................................................................................. 303
4.17 Summary...........................................................................................305
4.18 Retail.................................................................................................305
4.19 Summary...........................................................................................311
4.20 Hotel and Hospitality Industry...........................................................311
4.21 Summary...........................................................................................314
References.................................................................................................... 314

5 Health and Safety...................................................................................... 319
5.1 Health Sector.......................................................................................319

5.1.1 Diagnosis and Medical Imaging............................................ 319
5.1.2 Precision Medicine and Personalized Therapy...................... 323
5.1.3 Use of Robots in the Medical Sector...................................... 324
5.1.4 Patient Monitoring and Early Detection 

of Complications........................................................ 326
5.1.5 Support in Drug Research...................................................... 326



viii Contents

5.1.6 Improvement of Health Systems and Medical 
Administration............................................................328

5.1.7 Bio-Hack and Self-Optimization............................................ 328
5.2 Summary............................................................................................333
5.3 Security Sector—Social Scoring........................................................333

5.3.1 AI Use in the Security Sector—Face and Object 
Recognition................................................................333

5.3.2 Social Credit System in China................................................ 337
5.4 Summary............................................................................................340
References....................................................................................................341

6 Energy Sector and Smart Home..............................................................343
6.1 Ai-Supported Applications in the Energy Sector................................ 343
6.2 Ai-Supported Solutions for Smart Homes.......................................... 345
6.3 Summary............................................................................................354
References....................................................................................................355

7 Education and Knowledge Transfer........................................................357
7.1 Challenges in the Education Sector.................................................... 357
7.2 Development of Adaptive Learning Systems-Incl. 

Automated Evaluation............................................................... 358
7.3 Ai-Based Administration and Student Support................................... 362
7.4 Development of Immersive Learning Environments—VR 

and AR Solutions.......................................................................363
7.5 Summary............................................................................................366
References....................................................................................................366

8 Human Resource Management (HRM).................................................. 367
8.1 Strategic HR Planning....................................................................... 368
8.2 Ai-Supported Recruitment................................................................. 369
8.3 Capture and Analysis of Resumes..................................................... 375
8.4 Matching of Candidates and Job Requirements................................. 377
8.5 Onboarding New Employees............................................................. 378
8.6 Talent Management—Training and Development............................. 379
8.7 Performance Management................................................................. 381
8.8 Incentivization................................................................................... 383
8.9 Employee Retention Management..................................................... 383
8.10 Status of the Use of (AI-Based) HR Technologies 

in Germany................................................................................. 384
8.11 Summary........................................................................................... 389
References.................................................................................................... 389

9 Financial Services Sector.......................................................................... 391
9.1 Wealth Management—Asset Management—Robo Advisor...........392
9.2 High-Frequency Trading.................................................................... 393
9.3 Fraud Detection and Fraud Prevention.............................................. 394



Contents ix

9.4 Ai-Supported Process Automation in the Financial Sector.............. 396
9.5 Summary............................................................................................ 398
References....................................................................................................399

10 Military Sector..........................................................................................401
10.1 AI Application Areas in the Military Sector....................................401
10.2 Autonomous Weapon Systems..........................................................402
10.3 Summary..........................................................................................405
References....................................................................................................406

11 Metaverse....................................................................................................407
11.1 Characterization of the Metaverse....................................................407
11.2 Interesting AI Applications in the Metaverse....................................409
11.3 Will the Metaverse Become a Success Story?..................................412
11.4 Summary..........................................................................................414
References....................................................................................................414

Part III AI Challenge - How to Anchor Artificial Intelligence 
in the Company

12 Developing an AI Journey in your Own Company................................417
12.1 Phase Concept for the Company’s Own AI Journey....................... 417
12.2 Analysis of the Status Quo............................................................... 419

12.2.1 Analysis of the Impact of Artificial Intelligence 
on Competitive Dynamics...................................... 420

12.2.2 3-Horizon Model...................................................................421
12.2.3 AI Maturity Map...................................................................423

12.3 Building AI Basics........................................................................... 428
12.3.1 Building Comprehensive in-House AI Competence...........428
12.3.2 Development of Goals and Strategies for AI Use...............429
12.3.3 Development of AI Governance.............................................432

12.4 Optimize Processes and Realign..................................................... 434
12.4.1 Identification of Exciting Use Cases.....................................434
12.4.2 Access to AI Solution Modules.............................................438
12.4.3 Funding Programs for AI Applications.................................444

12.5 Enrichment of Products and Services through AI:
Product and Service Innovations—Embedding AI 
in the Business Model...................................................................... 445

12.6 Accompanying Change Management............................................. 445
12.7 Controlling the AI Journey............................................................... 446
12.8 Summary......................................................................................... 449
References.................................................................................................... 450

13 Outlook........................................................................................................ 453
13.1 Summary.......................................................................................... 457
References.................................................................................................... 457



x Contents

14 Data, Law and Responsibility—Legal Challenges in the Use 
of Artificial Intelligence....................................................................459

14.1 The Ambivalence of Artificial Intelligence and the Role 
of Law................................................................................... 459

14.2 Artificial Intelligence and Law: Concept, Definition,
Legal Questions................................................................................460

14.2.1 Concept and Definition....................................................... 460
14.2.2 Legal Questions Regarding the Use of AI........................... 460

14.3 Tsunami of the Information Society.................................................461
14.3.1 Copyright............................................................................. 461
14.3.2 Related Rights..................................................................... 462
14.3.3 Obligation to Label............................................................. 463

14.4 Generative Artificial Intelligence: Regulation
Is at a Crossroads..............................................................................463

14.5 Protection of Personal Data: High Requirements
for Automated Decision-Making Systems.........................................464

14.6 Reactions from GDPR Legislators and Business................................465
14.7 Red Flags in Handling AI Tools.........................................................465
14.8 Outlook.............................................................................................466
References....................................................................................................467

Index....................................................................................................................469


