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Chapter 11: Case Studies: Cross-Industry Applications 

of Cognitive Mobility Technologies 

11.1. Introduction 

Cognitive mobility technologies make physical manifestations of perception and 

cognition available throughout a system or environment, providing accessible decision 

support, or automating decisions themselves. The potential for significant 

improvement—greater efficiency, safety, quality, reliability, resilience, and capacity—

motivates exploration of cognitive mobility applications across industries and sectors, 

beyond the automotive and aviation domains dominating existing literature. 

Investigation focuses on the decision-making phase of the cognitive process, 

encompassing cognitive mobility that alters the interpretation of incoming information 

(via data fusion and the development of shared situational awareness), the assessment of 

associated risk (via augmented cognition and enhanced predictive capability), and the 

choice of action in response (via autonomous systems, automation in human–automation 

teams, and interoperability in human–machine collaboration). 

Three sets of frameworks serve the systematic comparison of cognitive mobility 

applications: governance frameworks defining areas of activity, theory-complexity 

frameworks indicating types and maturity of technical solution, and assessment 

frameworks identifying the dimension and choice of quantitative indicator. Cognitive 

mobility technologies can influence decision-making in many ways, but the breadth and 

enabling nature of decision-support broadly referred to as “augmented cognition” can be 

particularly transformative. Augmented cognition may add or enhance components of 

the cognitive process (behavioral decision theory) or facilitate simulation-optimization 

of decision-making in real-time using a data-driven approach (dynamic risk assessment 

and methodologies inspired by control theory). Applications thus far demonstrate the 

feasibility of delivering improvements to the physical mobility offered by the system, 

the industry’s effectiveness, and the customer’s satisfaction. 

Deep Science Publishing, 2025  

https://doi.org/10.70593/978-93-7185-139-8_11 



  

168 
 

11.2. Theoretical Foundations of Cognitive Mobility Technologies 

Cognitive mobility technologies are building blocks of decision-support systems, 

automated decision-making, and system-of-systems applications. By altering human 

perception, augmenting human cognition, and enabling human–automation 

collaboration, these technologies change how data are interpreted as signals, how risks 

are assessed, and how actions are selected. Data-fusion and data-centre capabilities are 

necessary for cognitive mobility technologies that rely on decision support and for 

aspects that enable automation. Although cognitive mobility technologies foster human–

machine symbiosis by improving human capabilities and granting machines higher-level 

decision-making capabilities, the two–four–one rule should continue to apply; that is, 

the concentration of risk-bearing decision-making authority should not be removed from 

humans unless absolutely required. Well-designed experiments on specific technologies 

provide excellent insights, but experimental findings are unlikely to generalize. Hazard-

assessment accuracy, outcome prediction, and performance variation indicator quality 

must improve when solving practical cross-industry decisions. Progress toward these 

goals will facilitate measurement and understanding across sectors. 

Cognitive mobility technologies are applicable across traditional sector boundaries, 

whether the aim is to improve human capabilities, automate decision-making, or connect 

systems [1-3]. These applications have the potential to alter transportation, healthcare, 

industrial automation, housing, office environments, personal living, artillery decision-

support infrastructures, nuclear power, and other industries, with effects on efficiency, 

cost, safety, equity, environmental sustainability, and many other aspects. Instead of 

classifying technologies according to their primary use, a cross-industry approach 

enables broader comparisons for an overarching understanding of how cognitive 

mobility reshapes decision-making processes and performance outcomes. 

11.2.1. Frameworks for Understanding Cognitive Mobility Technologies 

A limited number of frameworks map cognitive mobility technologies and the distinct 

roles they play in the decision-making process. Predictive and prescriptive-interactive 

frameworks represent complementary perspectives: while the former focuses on human–

machine collaboration, the latter emphasizes risk assessment, choosing a course of 

action, and the consequent outcomes. Predictive frameworks elucidate how cognitive 

mobility technologies alter the interpretation of data patterns so that humans are better 

positioned to interpret those patterns—describing and diagnosing the situation and 

assessing the underlying risk. Prescriptive-interactive models, in contrast, define the role 

cognitive mobility technologies play by modifying not the perception of data patterns 

but rather the choice of subsequent action to be taken, capturing the decision-support 

and automative aspects of cognitive mobility technologies. These models focus on 
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predicting and prescribing the appropriate action to be undertaken in the situation 

prescribed. 

Predictive frameworks underscore the human-machine collaboration enabled by 

cognitive mobility technologies. Such collaborative augmentation allows the human 

agent to deal more effectively with challenging situations—for instance, with an 

overwhelming incoming information flux, greater than the agent's absorption capacity—

by making them aware of the specific situation dimensions that require attention, alerting 

them to potential actions, recommending possible actions, or executing directly the most 

appropriate action. The focus here is on the perception-feedback cycle and how the 

technology helps the human agent not only to factor in information flows but also to 

make timely sense of them and, thus, to be better aware of the evolving situation. 

 

Fig 11 . 1 : Cognitive Mobility Frameworks: Predictive & Prescriptive-Interactive 

11.2.2. Examining the Role of Cognitive Mobility in Enhancing Decision-Making 

Processes 

Cognitive mobility changes the way decision-makers interpret data, assess risk, and 

select actions, opening new possibilities for improved performance and outcomes. As a 

result, technologies facilitating cognitive mobility should be considered explicitly in 

cross-industry studies [1]. While such technologies might also enhance perception or 

enable autonomous action, these roles should be treated separately to clarify the impact 
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on decisions. In aviation, the incorporation of monitoring data relating to aircraft health, 

fuel consumption, and weather into a single integrated display expands the pilots’ 

perception, but the primary benefit arises from the improved assessment of risk 

associated with a flight’s trajectory. Detecting a malfunctioning embankment heater 

reduces the chance of an icing event but does not improve the timing of such events; the 

risk of undetected icing is, however, reduced by allowing a continuation of supply-chain 

operations even with the autonomous routing of a surface vehicle fleet. Other 

applications—such as advanced warning and navigation systems for aircraft, smart 

assistance in robot-guided laparoscopic surgery, decision support for wildfire 

management, and the management and scheduling of class-dense transport—

demonstrate that interpretation, assessment, or action selection not only can be informed 

but also proactively supported to increase safety and efficiency. 

In contrast, tools such as remote sites providing real-time data on weather and road 

conditions or allowing the monitoring of autonomous packages being transported to 

customers change the perception of drivers and customers but do not provide major 

decision-related gains, and predictive analytics and demand forecasting are useful 

primarily by enhancing risk management. Even systems such as augmented reality, 

guiding users through partially known environments, specifically aiming at perception 

most often provide major benefits when augmenting decision-making and risk 

management. The overarching lesson is clear: devices and systems should be evaluated 

and developed to optimize the decision-making role of cognitive mobility, while the 

perception and action-supporting functions can be seen as valuable side effects. 

11.3. Methodological Considerations in Cross-Industry Evaluation 

The analysis examines methodological dimensions for establishing the validity and 

generalizability of cognitive mobility effects across industries. Specifically, it identifies 

knowledge-transfer principles for training decision-support measures within a sector, 

evaluating cognitive-mobility technologies designed for cross-industry implementation, 

and applying ascertainable concepts, indicators, and principles. 

Commonly employed methods in cognitive mobility studies comprise experimental, 

observational, longitudinal, and mixed-method designs. Experimental methods furnish 

the most robust evidence regarding influences on hazard perception, risk assessment, 

and action selection; yet ethical and technical issues largely preclude their application 

during real-world decision-making [2,4]. Nevertheless, aspects of such normative 

models can also be studied naturally or observed in unregulated surroundings (e.g., 

financial or environmental crime). Although generally applicable, such principles must 

subsequently be fine-tuned for each specific decision-support measure. Indeed, the 
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transferability of cognitive-mobility findings is driven by these industry-wise model-

building and validation processes. 

In addition to adaptation for site-specific decision contexts, a second consideration is 

that cognitive-mobility technologies introduced across sectors can effect data-integration 

or fusion, risk-assessment rule aggregation, action-selection-resourcing, or response-

automation capabilities. Consequently, when employing these external enhancements, 

designers are relieved of having to retrieve the distinctive cognitive-mobility evidence 

for their task. Finally, the influence of cognitive-mobility technologies on decision 

consequences—such as efficiency, reliability, safety, supervision level, and service 

level—must be evaluated. 

11.3.1. Evaluating Methodological Approaches for Cross-Industry Assessment 

The assessment of cognitive mobility technologies and their contribution to decision-

making remains methodologically complex. The made-up concept, i.e. cognitive 

mobility technologies, supports decision-making in perception, cognition, and/or action-

selection. While related technologies often share similar characteristics, they do not 

always interface or function together. Therefore, it is particularly interesting whether, 

and if so how, across-industry evaluations can be conducted, whether their impacts can 

be compared, and if those comparisons can be validated. Four methodological 

categories—experimental, observational, longitudinal, and mixed-method—provide the 

grounds for reassessing the cognitive mobility technology concept. 

The concept of cognitive mobility technologies understands cognitive mobility as a 

methodology that improves decision-making in perception, cognition, and/or action-

selection. Although related technologies share similar characteristics, they do not 

standardise the interfaces between data sources and decision-support systems, nor do 

they conduct algorithm training in collaboration or at the same time. As a result, it is 

intriguing whether across-industry evaluations are possible, as well as what adaptations 

are required to validate various impacts. Attention therefore focuses on cognitive 

mobility technologies across the four classic methodological categories—experimental, 

observational, longitudinal, and mixed-method—together with practical case studies 

from transport and logistics. 

11.3.2. Assessing Cross-Industry Methodologies and Their Impacts 

Cognitive mobility technologies—encompassing perception-enhancing, cognition-

supporting, and risk-automating applications—spur advancements across industries that 

share similar data, decision-support, control, and governance requirements. Drawing on 
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established conceptual foundations, transferability is both validated and challenged. 

Numerous methodologies underpin the relevant research, yet they diverge and fall short 

of cross-industry demands. Cognitive mobility technologies influence data 

interpretation, risk assessment, and action selection, thereby shaping the aggregate 

properties of decision-making [5-8]. These effects are well documented in the healthcare 

literature, although arguably less so in other domains. Real-world implementations 

concentrated in manufacturing and industrial automation because domains exhibiting 

weak cross-industry alignment failed to deliver demonstrable benefits. 

Cognitive mobility technologies are indeed perceived, internally represented, and 

interpreted by either observers or controlling agents. The interpretation process is 

therefore a natural candidate for change as data integration and fusion improve. By 

associating more types of information with decision outcomes, data-fusion technologies 

can also support a broader range of risk-assessment processes—impacting the system's 

expected behavioral layer—especially when applying fault-tree techniques that consider 

concurrent events. Supporting or augmenting the selection and execution of planned 

actions moves the systems further toward traditional (or even autonomous) automation. 

Consequently, cognitive mobility technologies can be expected to influence processes at 

all three levels of decision-making. 

11.4. Healthcare Applications and Outcomes 

Cognitive mobility technologies significantly influence the healthcare sector, evident 

from the volume of research across multiple subdomains. Clinical decision-support 

systems enhance clinical ordering guidance and suggest tested actions for complicated 

cases. Technologies augment diagnostic processes using imaging and clinical databases, 

and predictive paradigms enable treatment outcome forecasting. Workflow 

optimizations, from medical equipment to bed control, improve operational availability. 

Patient-facing solutions support and deepen engagement in treatment processes, 

influencing compliance and outcomes. 

Aggregate data synthesized from multiple case studies enable quality-of-care evaluation 

tours examining safety, efficiency, patient-centredness, cost, and equity. Measures span 

common indicators of each quality dimension, although evidence remains limited for 

safety, equity, and cost. Cybersecurity issues arising from these systems warrant 

attention, yet specific analyses remain scant. Data sources support both predictive and 

preventive specialist skills, with emphasised visualisation maintained through 

appropriate representations interpretable by intelligence and non-intelligence users alike. 

Automated systems for laboratory, radiological, and histopathological results are yet to 

see widespread introduction. 
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11.4.1. Innovative Applications of Cognitive Mobility in Healthcare 

The healthcare industry is seeing a rising number of cognitive mobility technologies that 

support clinical decision-making, refine diagnostics, assist in predicting future events, 

optimize workflow, and engage patients. These applications align with the steadily 

increasing amount and variety of data available, which, when appropriately harnessed, 

should lead to improvements in the quality, safety, efficiency, and patient-centricity of 

care delivery at lower costs. 

A potentially game-changing application employs clinically validated algorithms to 

augment radiological interpretation by flagging critical findings and generating 

structured reports for potential use. Here, the technology platform has been trained on 

shaw vast and heterogeneous datasets that differ by entity and population but share the 

shared goal of maximizing safety and care quality. In a different direction, predictive 

algorithms are being developed and tested to inform potential deterioration in clinical 

status and to anticipate potential demand for intensive care unit resources at the hospital 

level within the next 24- to 48-hour time frame. Much of this technology is aimed at 

improving the quality, safety, and efficiency of care as well as the experiences of both 

patients and clinical providers (the latter often dubbed the “human-centered” dimension 

or approach). 

11.4.2. Evaluating the Impact of Cognitive Mobility on Healthcare Outcomes 

Although the number of healthcare applications and their innovations are sizable and 

increasing rapidly, their impact on healthcare—quality, safety, efficiency, patient 

satisfaction, cost, equity—remains underexamined. Existing studies report conflicting 

findings in these areas, partly because evidence is limited and partly because research 

tends to be exploratory in nature, concentrating on whether cognitive mobility 

technologies improve care rather than estimating these innovations’ real-world effects. 

Most healthcare applications focus not on solving predictive decision problems but on 

data analysis, either increasing cognitive mobility or automating it. 

The effect of clinical-decision-support technologies on the quality of care was estimated 

by a meta-analysis of randomized controlled trials examining decision-course quality; 

evidence was classified as strong, moderate, weak, or none based on the estimated 

quality of care, the indicator of decision course quality, and the management decision 

addressed. For diagnostic-augmented technologies, a qualitative survey looked at the 

impact of introducing a machine-learning-based alert on the quality of care [6,9]. 

Predictive-analytic technologies for planning and workload scheduling were 

considered—with careful attention to the view of healthcare systems as service-delivery 

channels by combining empirical-evidence synthesis and qualitative analysis. 
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Efficiency, flow through the system, and patient satisfaction were the main indicators of 

operational-impact evaluation. The role of cognitive-mobility technologies for 

promoting patient self-engagement—transferring and sharing part of the responsibility 

of the healthcare process with the patient—was also examined. 

 

Fig 11 . 2 : Cognitive Mobility in Healthcare: Impact & Evaluation 

11.5. Manufacturing and Industrial Automation Case Studies 

A review of cognitive mobility technologies within manufacturing and industrial 

automation reveals a range of documented applications. Semi-autonomous and fully 

autonomous systems are among the most common examples. Other applications include 

cognitive assistants that rely on predictive analytics and predictive model monitoring for 

predictive maintenance tasks; cognitive tools that exploit computer vision systems and 

artificially trained machine-learning models for quality inspection; digital twins that 

consolidate, correlate, and provide visibility of data within the supply chain ecosystem; 

and cognitive human–automation interfaces that leverage multimodal interaction 

support. 

The collective evidence from these applications suggests the potential for substantial 

real-world impact across a range of performance indicators. In particular, semi-
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autonomous and fully autonomous systems help to improve performance, throughput, 

and real-time information availability; predictive maintenance applications help reduce 

downtime and maintenance costs; quality inspection applications assist in keeping error 

rates low; the use of digital twins enhances supply-chain visibility; and cognitive 

human–automation interfaces enable reliable multimodal interaction. Self-driving 

vehicles already demonstrate increased reliability and safety. Safety implications at the 

organizational level are seen in diminished liability and reduced insurance costs. 

Nevertheless, these benefits typically come at the expense of the workforce, and 

resistance to implementation remains a barrier. 

11.5.1. Real-World Applications of Cognitive Mobility in Manufacturing and 

Automation 

Cognitive mobility technologies have found widespread real-world applications in 

hardware-enriched manufacturing and industrial process automation. Users deploy these 

technologies to design autonomous systems and other high-integrity appliances where 

environmental and operational data fusion is critical for effective and timely control. 

Enterprise-based implementations inside private borders support advanced predictive, 

cognitive, or fusion-based functions, commonly in collaboration with human operators. 

Private enterprise applications embrace intelligent routing systems associated with 

specific industrial flows. Real-world cognitive augmentation applications currently take 

place in the fields of predictive maintenance, quality control, supply-chain or logistic 

management visibility, and decision-support improvement. 

Specific examples demonstrate the real-world applications of cognitive mobility in 

manufacturing and industrial process automation. Enterprise applications such as 

intelligent predictive maintenance systems operate at enterprise borders, relying on an 

adequate amount of data provided by the source manufacturing or industrial company, 

either on a proprietary or shared basis [10]. Deployed cognitive systems inspect and 

diagnose working equipment, predicting parts failure and estimating delivery time 

through human–machine interaction. Transport flow is monitored through dedicated 

systems that bring improved visibility. Flexible, user-triggered augmentation enhances 

assembly line quality by integrating quality-related data into operative flow. Cognitive 

mobility technology positively impacts advanced predictive maintenance by increasing 

availability, service-level agreement performance, and on-time delivery rates, with 

indirect implications on costs, customer satisfaction, and public perception. 
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11.5.2. Practical Insights and Outcomes from Cognitive Mobility in Manufacturing 

and Automation 

Companies have deployed cognitive mobility technologies for various applications in 

manufacturing and industrial automation. Relevant applications include autonomous 

systems (e.g., drones and mobile robots); predictive maintenance (e.g., prognosis of 

system faults and remaining lifespan); predictive quality control (e.g., modeling process 

variation and product quality); digital twins that increase supply-chain visibility; and 

human–automation interfaces in which humans oversee fleets of autonomous machines. 

Analysis of practical experiences with these technologies highlights the potential 

benefits as well as the challenges of adoption. In pilot and limited-production 

deployment scenarios, tested cognitive mobility technologies have improved operational 

performance, reduced errors, increased throughput, enhanced safety, and enabled greater 

flexibility. Nevertheless, companies have also encountered obstacles that hinder or 

prevent adoption. The nature of these barriers differs by technology. For autonomous 

systems, key aspects include the diversity of environments in which the systems operate, 

the inherent uncertainty associated with decision-making in real-world settings, and the 

capability to integrate their use with existing business and operational processes. In 

predictive maintenance, successful implementation depends on the availability of quality 

data, the presence of sufficient historical data for accurate model training, and the 

potential for automated alerts. Predictive quality-control models require substantial 

process knowledge, and their deployment often necessitates relatively large data sets 

from preceding production lots. The integration of robotics and drones with other 

systems—such as those for monitoring, communication, and sensing—remains critical 

for enabling wider deployment. 

11.6. Transportation and Logistics Implementations 

Case studies from transportation and logistics implement cognitive mobility in various 

aspects of operation. A particularly interesting category involves the use of cognitive 

mobility within supply chains, with three examples provided. In the first, disruptions to 

a city’s road infrastructure are identified well in advance of their impact. Routing of 

trucks that normally rely on the disrupted routes is thereby adjusted, so that delays are 

effectively avoided [10-12]. In the second example, a fleet of unmanned aerial vehicles 

is deployed to deliver products. These air vehicles can be monitored in real time and 

warnings issued in the event of low battery levels or unfavourable weather conditions. 

Schedulers can adapt operations on the fly. The final use case considers last-mile 

delivery of packages through a network of self-driving vehicles designed to go short 

distances at relatively low speeds. The actual costs incurred for delivery drop by as much 

as 80% compared to using trucks, even without considering higher personnel costs. 
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The impact of these innovations in transportation and logistics is significant and well-

documented. A high-level route-planning system has reduced travel times by 30% while 

increasing reliability and minimising emissions. Extensive real-world tests of 

autonomous transportation by land and sea have confirmed that safety and reliability are 

similar to human-operated vehicles. The 100% safety target justifies large-scale use in 

applications such as freight delivery, where delivery service can be improved while, at 

the same time, reducing costs for customers. Pilot projects on last-mile delivery are being 

successfully carried out in various cities, with speeds of up to 20 km/h being attained. 

The upshot is that cognitive mobility substantially improves these processes across 

multiple metrics, including performance, reliability, cost, safety, and customer service. 

11.6.1. Case Studies of Cognitive Mobility in Transportation and Logistics 

The transportation and logistics industry possesses rich ground for the development of 

cognitive mobility technologies. The information required to arrive at wise choices is 

often abundant, but it can also be dispersed and not directly relevant to the task at hand. 

Traffic congestion, adverse weather, and similar external conditions alter delivery times 

and increase costs. New developments and events—such as the launching of a new 

competitor or the announcement of traffic control measures—need to be accounted for 

in order to be best prepared for demand. Nevertheless, it remains unrealistic to route 

every vehicle in each transport service simultaneously, nor are all vehicles best operated 

in autonomous mode. 

A substantial body of research has yielded methods and solutions for all these and several 

other decision problems in transportation and logistics. The incremental combination of 

solutions is only natural, with the promise of better overall results. Routing problems 

can be posed as mixed integer-linear programs that allow for parallel solving. Predictions 

of demand can be based on newly developed deep-learning-augmented pattern 

recognition methods interfaced with message-board data. The on-time performance of 

service can, for instance, be incrementally optimized via reinforcement-learning 

techniques, balancing speeds, fuels, and carbon footprints via real-time externality 

assessments. 

11.6.2. Real-World Impacts of Cognitive Mobility on Transportation and Logistics 

Real-world implementations have demonstrated the potential of cognitive mobility to 

enhance efficiency, reliability, safety, and customer service in transportation and 

logistics operations while lowering costs and emissions. A case study examined 

cognitive mobility in routing and scheduling services for a large package delivery 

company. A mixed-integer linear program generated optimized delivery routes a day 
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ahead of time, balancing the workload across the fleet and routing drivers to minimize 

the number of turns. A simulation over 10 months indicated substantial savings in time, 

fuel, and distance traveled, with significant environmental benefits. Cognitive steering 

learned hundreds of thousands of real-world trips and then defined algorithms to reverse 

logistical flows on the last mile of distribution. 

Recent endeavors have enabled autonomous fleets of UAVs and USVs to search for 

maritime surface targets. An experimental drone fleet technician created a fleet of 

Simulink UAV models representing identical agents, where each flew according to an 

identical set of rules. An experimental drone fleet operator coordinated UAV operations 

to search for a target in a given area while avoiding other air traffic. An experimental 

drone fleet controller assigned a search area, approached with the convoy, and 

established a USV convoy. A further development enables UAVs to generate real-time 

2D maps of the seafloor for scanning and monitoring purposes, maintenance of undersea 

cables, and disaster recovery [7,13-16]. The moment consists of visual-inertial odometry 

and UAV–USV cooperation. Cognitive mobility enhanced engine-generated speeds, 

resources, and safety support in the real-world scenario. 

 

Fig 11 . 3 : Real-World Cognitive Mobility Implementations & Benefits 

Real-time traffic condition monitoring using floating cars and the Internet of Things 

supported routing optimization in transportation networks. Traffic images collected from 

floating cars and pre-trained with YOLO, Faster R-CNN, and Cascade R-CNN, enabled 

detection of lane-closed, congestion, accident, and stopped-vehicle conditions. Elatic 

Demand Responsive Transport systems supported cognitive steering in stimulating 

urban traffic demand; data-fusion techniques supported cognitive steering in fusing 
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messages from diverse sources to provide timely and efficient warnings for road traffic 

accidents [6,17]. An improved route recommendation using K-means clustering 

increased the performance of destination predication for taxi fleets. Last-mile 

automation in logistics utilized an integrated system of ground and aerial drones. 

11.7. Conclusion 

A cognitive mobility technology is a system that enables physical or virtual entities to 

perceive and understand their surroundings by acquiring, interpreting, and displaying 

data from multiple sources, allowing for real-time or near-real-time decision-making. 

"Cognitive" refers to the system's ability to employ sophisticated methods to analyze 

data, produce information, assist in or automate decisions, and close the loop with 

physical devices through interoperability mechanisms. A cognitive mobility technology 

can inform and support decision-making for one or many real or virtual entities without 

taking action on their behalf or can directly implement the selected action through 

automation. Cognitive mobility technologies are related to but different from decision-

support technologies, cognitive computing, data fusion, and smart technologies. 

A cognitive mobility technology alters the way data, information, and knowledge is 

intercepted and interpreted, the way decision-makers perceive risk as conditions change, 

the way the proposed actions are selected by the decision maker or by automation, and 

the interaction between the user and the technology. Examples that span the domains of 

intelligent transportation systems, healthcare and medicine, manufacturing and industrial 

automation, logistics and supply chain are provided to illustrate the diversity of domains 

and the wealth of applications. Cognitive mobility technologies are crucial enabling or 

supporting technologies for the cognitive era—the result of the techno-economic 

paradigm shift that will be dominantly characterised by the fusion of physical and digital 

realities through the development of fully functional cyber-physical systems. 

11.7.1. Summarizing Insights and Future Directions in Cognitive Mobility 

Technologies 

Formally, cognitive mobility technologies encompass all decision-support, decision-

automation, or human–machine collaboration solutions aimed at enhanced data 

perception, cognition, and interpretation or risk assessment and action selection through 

increased data and knowledge interoperability or advanced data-fusion capabilities. 

Applied logic and common sense dictate that these technologies, and cognitive mobility 

solutions in general, will have differing but equally impactful consequences in different 

sectors. A health-care-specific case is thus complemented by a broader cross-industry 

synthesis investigating the underlying cognitive mobility characteristics of these real-
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world applications and their consequences, as well as the methodology considerations 

for such cross-industry exploration. 

Cognitive Mobility Technologies address all developments in the design of decision-

support, decision-automation, or human–machine collaboration solutions that increase 

the cost-effectiveness or performance of perception, cognition, risk assessment, or 

action-selection capabilities by focusing on either knowledge or data fusion, by 

enhancing the interoperability of different decision-support or decision-automation 

systems, or by reducing the cost of perception. The health-care case highlights the 

rapidly increasing volume of applications in these areas across a multitude of sectors, all 

of which promise significant gains across a wide range of performance criteria. At the 

same time, logic and experience suggest that, although these developments will have 

differing but equally important impacts across sectors—such as the stepped change in 

cost per patient, quality of service, and equity of service provision in health care—the 

underlying characteristics enable a broader cross-industry exploration of the concept. 

Ultimately, the solution characteristics and capabilities of cognitive mobility 

technologies will shape future applications, and it is the application of these capabilities 

or characteristics to real-world problems that will determine the range of consequential 

cognitive mobility technologies. 
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