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Abstract: Wilderness emergency responses are getting more complicated; thus, rescue and safety organizations need fresh tech to 

help rescuers get to incidents quickly and successfully. TrailBlazer Tags mix modern detection tech with full data tools to tackle core 

search and rescue problems. The system uses several detection methods: optical-fluorescent markers, radio frequency ID, and heat-

sensitive infrared coatings. It links these to a cloud setup for processing data and managing operations in real time. Smart computer 

programs combine sensor data and make predictions to spot tags in various conditions, like forests or oceans. The tags are made 

using materials that break down naturally, which helps safeguard both privacy and the environment.  Tests show the tags find people 

faster than old-fashioned visual searches, especially in rough areas where normal ways don't work well. The plan to use these tags 
includes lab work, field tests, and making sure they follow rules so they can be used in different places. Connecting them to big data 

systems allows for unified control, automated tasks, and smart use of resources based on environmental info. Future developments 

aim to improve the tag's materials to last longer and add machine learning to better understand signals and patterns. 

Keywords: Wilderness Emergency Response, Multi-modal Detection Systems, Temporary Marker Technology, Search and 

Rescue Operations, Biodegradable Tracking Systems. 

 

INTRODUCTION 
As adventure tourism grows, global wilderness 

crises are becoming increasingly intricate, 

requiring the integration of advanced detection 

technologies and comprehensive data management 

systems. Data indicate that search-and-rescue 

missions encounter more than 50,000 cases of 

missing individuals each year in North America 

alone, with response times fluctuating based on 

weather conditions and accessibility, ranging from 

12 to 36 hours (Ewers, J. H. et al., 2025). 

Conventional search and rescue techniques show 

limitations in vast search areas spanning hundreds 

of square kilometers, particularly when initial 

location details are frequently inaccurate or 

incomplete. Merging Salesforce's Data Cloud with 

field detection technologies creates a cohesive 

record system that revolutionizes how emergency 

response teams handle real-time telemetry data and 

operational workflows. Concurrently, the 

convergence of technological advancements and 

operational demands presents numerous 

opportunities to enhance emergency response 

systems through both physical indicators and 

cloud-based case management. 
 

Innovative deep reinforcement learning techniques 

can transform the structure of UAV-based search-

and-rescue patterns in wilderness settings, 

allowing these autonomous systems to channel 

data directly into Salesforce's Ingestion API for 

immediate processing. Ewers et al. demonstrate 

that drone systems can reduce search times by 

43%, and when programmed with reinforcement 

learning algorithms, can achieve coverage rates of 

85% within six hours, outperforming traditional 

grid-based search patterns with autonomous drones 

(Ewers, J. H. et al., 2025). The synergy of these 

UAV systems with Service Cloud's Case 

Management facilitates the automatic generation 

of high-priority cases upon detecting anomalies, 

which activates Salesforce Flow automations to 

allocate search teams based on geographic 

positioning and resource availability. By 

employing a machine learning strategy with an 

aerial platform, supplemented by Einstein AI's 

predictive analytics, inefficiencies in the current 

saturation search methodologies are mitigated 

through intelligent resource distribution managed 

via the Field Service Dispatcher Console. 
 

Modern SAR operations are under increasing 

strain from a rise in incident frequency and limited 

resources, demanding both cutting-edge detection 

hardware and advanced data management via 

platforms like Salesforce's Emergency Response 

Management solution. An investigation into global 

SAR deployment trends reveals that unmanned 

aerial systems signify the most substantial 

technological breakthrough in emergency response 

capabilities over the last decade (Quero, C. O., & 

Martinez-Carranza, J. 2025). Osorio Quero and 

Martinez-Carranza report that UAV-assisted 

missions achieve success rates of 78% within 24-

hour deployment windows, compared to just 45% 

for independently operating ground-based search 

teams, with these statistics now monitorable 

through CRM Analytics dashboards that present 

real-time mission progress KPIs. When these 
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performance indicators are integrated into 

Salesforce's Connected Assets data model, they 

highlight the essential role of technological 

integration in contemporary rescue efforts, where 

telemetry from TrailBlazer Tags can initiate 

automated workflows. 
 

The intensity of wilderness search operations 

requires groundbreaking solutions to be beyond 

traditional response boundaries, using 

entrepreneurial platforms for effective data 

management and team cooperation. Factors related 

to the environment, such as fluctuating weather, 

challenging terrain, and communication 

limitations, pose operational difficulties that 

standard methods often fail to tackle efficiently. 

Studies show that multi-modal detection systems 

that integrate thermal imaging, optical 

surveillance, and radio frequency tracking can 

achieve detection probabilities of over 90% in 

ideal conditions (Ewers, J. H. et al., 2025), with all 

sensor data consolidated through Data Cloud's 

Processing Engine for real-time evaluation. The 

integration of these technologies within 

autonomous platforms, along with Salesforce's 

Public Sector Solutions for managing cases and 

deploying resources, signifies a transformative 

shift towards predictive and adaptive search 

methodologies governed by a unified Customer 

360 perspective tailored for emergency responses. 
 

Current SAR protocols reveal notable deficiencies 

in detection capabilities across varying 

environmental settings, which can be remedied 

through enhanced hardware and cohesive software 

platforms. In mountain rescue efforts, the average 

detection rates stand at 62%, whereas dense forest 

conditions drop this effectiveness to 38% when 

relying on traditional visual search techniques 

(Quero, C. O., & Martinez-Carranza, J. 2025). The 

adoption of Salesforce Maps visualization tools 

empowers incident commanders to superimpose 

these detection probability areas with the real-time 

locations of teams, refining search strategies via 

the platform's integrated scheduling engine. These 

performance inconsistencies underscore the urgent 

need for terrain-specific solutions capable of 

modifying detection tactics according to 

environmental features while ensuring unified 

command through Service Cloud's management of 

queues and escalation protocols. 
 

The TrailBlazer Tag concept arises from this 

technological environment as a supplementary 

solution that tackles the time gap between the 

onset of an incident and the deployment of SAR 

resources, seamlessly integrating into Salesforce's 

framework through the Connected Assets system. 

In contrast to reactive search systems that engage 

following the development of emergencies, 

proactive marker technologies set up detection 

frameworks before incidents, with telemetry data 

automatically generating Cases in Service Cloud 

when certain thresholds are met. This preventive 

strategy fundamentally transforms the search 

dynamic by establishing predefined reference 

points that can expedite discovery efforts in 

difficult terrain, while the Field Service mobile 

application guarantees offline-first accessibility to 

essential data for teams working in remote 

locations without network access. 

 

 
Figure 1: SAR Response Metrics and Technology Integration (Ewers, J. H. et al., 2025; Quero, C. O., & 

Martinez-Carranza, J. 2025) 
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TECHNOLOGY AND DETECTION 
SYSTEMS 
The Tag Trailblazer platform employs advanced 

multimodal detection systems integrated with 

Salesforce data cloud infrastructure to better use 

emergency detection and tracking, and wildlife 

analysis advances. Work in reinforcement learning 

has been very effective in optimizing detection 

systems in multi-disaster scenarios, where Yu Lei 

et al. found that a reinforcement-style algorithm 

implementing multiple sensor inputs at once 

improved accuracy in decisions by 87% (Lei, Y. et 

al., 2025). These algorithms, when combined with 

Einstein AI's predictive capabilities and CRM 

Analytics, allow TBT systems to adapt detection 

algorithms and other parameters under changing 

environments while automatically updating Asset 

Health Scores that serve as real-time risk 

assessments for missing persons. The integration 

with Salesforce Flow enables automated response 

workflows triggered by specific telemetry patterns, 

ensuring good performance across different 

applications. 
 

Optical-fluorescent detection is a pillar technology 

in the TBT model, utilizing special pigments with 

quantum efficiency levels from 0.65 to 0.85 under 

ultraviolet excitation at 365 nanometers, with 

detection events automatically logged as Cases in 

Service Cloud. The fluorescent pigments are ably 

stable between -40 °C and +60 °C while retaining 

their signal for a long duration while deployed, 

with degradation patterns monitored through 

Connected Assets data models that track marker 

lifecycle status. Class-based spectrographic testing 

shows that the pigments convey specific emission 

spectra with peaks between 510-530 nanometers 

amenable for analysis of thresholds using narrow-

band filtering that limits a background of natural 

fluorescence, with spectral data processed through 

Data Cloud's Ingestion API for pattern recognition 

and anomaly detection. 
 

Radio frequency systems in TBT setups are 

basically passive RFID, similar to transmitters 

used in wildlife tracking applications, with 

detection events automatically creating Work 

Orders in Field Service for team dispatch. Ross et 

al. detected tags beyond 12 meters away operating 

in natural conditions, using both a 134.2 kHz 

transponder US frequency and a passive 

instrumentation approach (Ross, R. et al., 2022). 

These tagging methods are well understood and 

require adaptations for human applications, 

including scaling transmission power to extend 

detection distance while operating within 

international electromagnetic compatibility 

standards, with all telemetry data flowing through 

Salesforce's IoT Cloud infrastructure for real-time 

processing. Similarly, relative multi-frequency 

approaches for detection that operate across the 

electrical spectrum provide redundancy for range 

compensations against attenuations specific to 

frequencies, with the Data Processing Engine 

orchestrating signal fusion from multiple detection 

modalities. 
 

Thermochromic infrared detection uses agent-

specific coatings that behave differently at 

changeable temperature thresholds by detecting 

changes in emissivity related to ambient thermal 

conditions, with thermal signatures analyzed 

through Einstein's predictive models. These 

materials change emissivity from 0.3 to 0.9 

between 5-15°C, producing a detectable thermal 

profile observed with off-the-shelf infrared 

imaging systems that feed data directly into CRM 

Analytics dashboards for mission commanders. 

Using thermochromic coatings that respond based 

on the physical materials' properties and their 

emissivity will vary during available periods 

where the thermochromic response can be 

detected, while most other objects and thermal 

signatures are stable, with optimal detection 

windows automatically scheduled through Field 

Service's resource optimization engine. 
 

The approach to multi-spectral hybrid systems 

incorporates two or more of these detection models 

and requires a complex sensor fusion algorithm 

managed through Salesforce data processing 

engines, which draws on the principles from the 

strategies of learning of learning reinforcement 

problems in the current emergency response. Lei et 

al. would suggest that an integration of multi-

sensor approaches evidenced decision confidence 

levels beyond 92% when using correlated 

detection signals in heterogeneous sensor networks 

(Lei, Y. et al., 2025), with these confidence scores 

visualized in real-time through customizable CRM 

Analytics dashboards accessible via the Field 

Service mobile app. The TBT procedures used on 

this implementation employ a few changed 

weighting capabilities that use chance scores on 

individual detection channels, with Agentforce AI 

sellers automatically escalating high-confidence 

detections to appropriate reaction teams through 

Service Cloud's shrewd routing capabilities. 
 

By evaluating the degradation kinetics of markers 

calibrated to municipal and state design parameters 

for operational performance throughout the 30-day 

maximum deployment, with lifecycle tracking 
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managed through Salesforce's Asset Management 

features, critical performance parameters are 

delineated here. Biodegradable polymer 

encapsulation structures manipulate the release of 

regulated biosensors via hydrolysis and pH and 

moisture interplay constants for degradation of the 

stable markers. The resultant environmental 

compliance records are saved as per the records 

governance policy and Privacy Center protocols of 

Salesforce.  When markers are maintained in dual 

self-contained polylactic-co-glycolic acid matrices, 

they fully maintain integrity for sustainably and 

reliably for extended durations (28 ± 3 days, 

determined by accelerated lab aging, simulated 

outdoor exposure), with automated alerts 

generated through Flow when markers approach 

end-of-life. 
 

Detection hardware configurations include 

miniaturized sensor packages that utilize the 

Internet of Things (IoT) connectivity principles 

tested in animal tracking studies, seamlessly 

integrating with Salesforce IoT Cloud for 

centralized data management. Ross et al. report 

successful testing of ruggedized axe RFID readers 

deployed for 180 days in adverse environmental 

conditions, consuming 2.4 watts of power during 

scanning time (Ross, R. et al., 2022). These 

validated hardware designs provide the basis for 

TBT detection systems needing to function 

reliably in various terrain conditions while 

minimizing power use to maximize autonomous 

operation time, with all operational metrics tracked 

through Service Cloud KPIs and visualized in the 

Dispatcher Console for real-time mission 

oversight. 
 

Table 1:  Multi-modal Marker Detection System Specifications (Lei, Y. et al., 2025; Ross, R. et al., 2022) 

Parameter Specification 

Fluorescent Quantum Efficiency 0.65-0.85 

UV Excitation Wavelength 365 nm 

RFID Detection Range >12 meters 

Multi-sensor Decision Confidence >92% 

Marker Operational Duration 28±3 days 

RFID Reader Power Consumption 2.4 watts 
 

PERFORMANCE METRICS AND 
TERRAIN-SPECIFIC APPLICATIONS 
TrailBlazer Tag effectiveness quantification relies 

on sophisticated probability of detection models 

integrated with Salesforce Einstein AI that 

incorporate environmental variables and sensor 

performance characteristics across diverse terrain 

conditions. The mathematical framework for POD 

calculation follows established detection theory 

principles, where system performance degrades 

predictably based on signal attenuation coefficients 

and environmental interference factors, with all 

calculations processed through CRM Analytics' 

advanced computation engine. Advanced 

perception systems operating in challenging 

weather conditions demonstrate detection accuracy 

rates varying from 78% in clear conditions to 45% 

during heavy precipitation events, with 

intermediate performance levels observed across 

transitional weather states (Mohammed, A. S. et 

al., 2020), all automatically tracked through 

Service Cloud Cases with weather-specific tags for 

pattern analysis. These performance metrics, 

visualized through Salesforce Maps overlays, 

establish baseline expectations for TBT system 

deployment across variable environmental 

conditions while enabling predictive resource 

allocation through Einstein's machine learning 

models.   
 

Mixed forest environments present complex 

detection challenges characterized by multi-

layered canopy structures that create frequency-

dependent signal attenuation patterns, requiring 

adaptive search strategies managed through Field 

Service's intelligent scheduling algorithms. 

Mohammed et al. document that perception 

systems experience signal degradation rates of 12-

18 dB per 100 meters of forest penetration, with 

performance variations correlating strongly with 

seasonal foliage density changes (Mohammed, A. 

S. et al., 2020), data which feeds into Einstein's 

predictive models for optimizing search patterns. 

The implementation of fluorescence-enabled 

detection systems at 100-meter operational 

altitudes compensates for canopy interference 

through spectral filtering techniques that isolate 

marker emissions from background chlorophyll 

fluorescence, with detection events automatically 

creating high-priority Cases in Service Cloud 

queues. Statistical analysis of controlled trials 

reveals POD improvements up to 82% (up from 

the baseline rate of 37% ) when employing multi-

spectral sensing configurations, and with metrics 

being continuously monitored through CRM 
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Analytics dashboards via Experience Cloud 

portals. 
 

Dense jungle environments demand specialized 

detection strategies integrated with Salesforce's 

offline-first Field Service mobile capabilities that 

account for extreme humidity levels and dense 

vegetation barriers that significantly attenuate 

electromagnetic signals. Collaborative UAV 

systems operating in unknown dynamic 

environments achieve search efficiency 

improvements of 60-75% when implementing 

adaptive flight patterns that respond to real-time 

environmental feedback (Yang, L. et al., 2024), 

with flight paths optimized through Data 

Processing Engine algorithms and visualized in the 

Dispatcher Console. Yang et al. demonstrate that 

multi-UAV coordination strategies maintain 

detection performance levels above 65% even 

under canopy cover exceeding 90%, utilizing 

cooperative sensing techniques that triangulate 

weak signals from multiple observation angles, 

with all coordination managed through Work 

Orders automatically generated by Salesforce 

Flow. The integration of long-wave infrared 

detection with short-range RF systems creates 

complementary sensing capabilities that maintain 

operational effectiveness despite individual sensor 

limitations, with sensor fusion managed through 

Data Cloud's real-time processing capabilities. 
 

High-altitude terrain conditions require detection 

techniques specifically designed for snow-covered 

environments where traditional optical contrast 

measures are ineffective, necessitating specialized 

workflows in Service Cloud for alpine rescue 

scenarios. Perception systems working in extreme 

weather have performance variations due to 

temperature, where a 25-30% detection accuracy 

loss occurs below approximately -20°C 

(Mohammed, A. S. et al., 2020), with temperature-

adjusted detection thresholds automatically 

configured through Einstein AI recommendations. 

Near-ultraviolet fluorescent markers provide better 

performance in snow-covered environments with 

detection probabilities of 78% as opposed to 34% 

of conventional visible-spectrum systems, with 

these enhanced detection rates reflected in real-

time mission success probability scores displayed 

on CRM Analytics dashboards. Combining 

transceiver technology for avalanche detection 

creates multi-faceted detection that utilizes 

existing safety infrastructure managed through 

Connected Assets data models, improving the 

efficacy of the emergency response capacity 

through automated Case escalation rules when 

multiple detection modes confirm a target. 
 

In desert environments, performance challenges 

are a function of extreme temperatures and high 

levels of ultraviolet radiation exposure, which 

accelerate marker degradation tracked through 

Asset Health Scores in Service Cloud. Thermal 

imaging systems achieve optimal performance 

during temperature transition periods, with 

detection contrast ratios maximized during dawn 

and dusk hours when thermal gradients exceed 

15°C between marked subjects and background 

terrain, timing automatically scheduled through 

Field Service's resource optimization engine. 

Environmental stress testing demonstrates that 

UV-stabilized encapsulation systems maintain 

marker integrity for extended periods, with 

degradation rates reduced by 40-50% compared to 

unprotected formulations (Yang, L. et al., 2024), 

performance data stored in Data Cloud for 

predictive maintenance scheduling through 

automated Flow triggers. Maritime applications 

face complex environmental challenges, including 

salt spray corrosion and dynamic wave action that 

affect detection system reliability, requiring 

specialized Service Cloud workflows for coastal 

SAR operations. Multi-UAV collaborative systems 

demonstrate enhanced performance in coastal 

environments through distributed sensing 

approaches that maintain detection coverage 

despite individual platform limitations, with 

swarm coordination managed through the 

Dispatcher Console's advanced scheduling 

features. Yang et al. report that coordinated UAV 

swarms achieve target detection probabilities 

exceeding 85% in maritime scenarios, utilizing 

adaptive formation strategies that compensate for 

environmental disturbances and maintain 

consistent sensor coverage across search areas 

(Yang, L. et al., 2024), with all telemetry unified 

through Data Cloud's Ingestion API for 

comprehensive situational awareness displayed on 

command center dashboards. 
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Figure 2: Terrain-Specific Detection Effectiveness (Mohammed, A. S. et al., 2020; Yang, L. et al., 2024) 

 

ETHICAL, LEGAL, AND SOCIAL 
IMPLICATIONS 
The existence of TrailBlazer Tags creates a whole 

new set of ethical frameworks that need to be 

carried out related to privacy issues, informed 

consent processes managed through Salesforce's 

Privacy Center, and the long-range societal impact 

of wearable tracking technology. Research in the 

adoption of wearable technology indicates strong 

variation in acceptance between wearable devices, 

with privacy concerns the largest barrier to 

acceptance across different demographic groups 

(Huhn, S. et al., 2022). Huhn et al. show that 

wearable technology acceptance correlates with 

transparency of data collection practices, where 

there was increased acceptance from 34% to 78%, 

simply because the participants received specific 

information about how the data would be captured 

and retention procedures, information now 

managed through Salesforce's Consent 

Management features and Data Protection tools. 

Salesforce's GDPR and CCPA compliance setups 

make consent setups vital. People must get the 

correct disclaimers to see that TrailBlazer Tag 

systems are temporary and only for emergency 

response. Ensuring privacy protection in TBT 

systems will necessitate sophisticated data 

governance arrangements leveraging Salesforce 

Shield for encryption and Data Mask for non-

production environments that will prevent 

unauthorized access while allowing for necessary 

functions such as rapid intervention. The agreed-

upon protocols to secure marker detection data 

through encryption fulfill that promise throughout 

the purpose and lifespan of the operational data, 

with an encryption standard consistent with 

international security standards, including ISO 

27001 certification that Salesforce maintains for 

sensitive personal information. Ensuring retention 

limits that lead to marker detection logs being 

deleted after some predetermined period of time 

through automated Data Deletion workflows 

reflects the most basic privacy regime and ensures 

some of the necessary operational functions are 

maintained through audit trails in Service Cloud. 

Non-networked marker systems have been 

purposefully designed to manage the risk of 

continuous tracking and the potential for 

surveillance abuse, with all data access logged 

through Salesforce's comprehensive audit 

capabilities, separating TBT technology from 

surveillance technologies that pose greater privacy 

risks. 
 

Environmental stewardship considerations are 

primary considerations in TBT deployment 

strategies, especially in relation to longer-term 

ecological impacts in designated wilderness areas, 

with compliance tracking managed through 

Service Cloud's regulatory reporting features. 

Mancini et al. establish that ecotourism operations 

in the Mediterranean protected areas demonstrated 
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measurable environmental impacts that must be 

managed and monitored to maintain access to 

sustainable recreation (Mancini, M. S. et al., 

2022), data now centralized in Salesforce's 

Environmental Data Model for comprehensive 

impact assessment. If principles of ecological 

monitoring carry over to TBT deployment, then 

biodegradable marker systems require adequate 

ecological impact assessments to verify that 

ecosystem impact is minimal, with all assessment 

data stored in Data Cloud for long-term trend 

analysis through CRM Analytics. Laboratory 

assessment protocols evaluate the marker 

degradation by-products against toxicity levels for 

a determined quantity of retention, in addition to 

examining bioaccumulation potential effects on 

soil microflora and the plant community in 

multiple ecosystem types, with results tracked 

through custom objects in Service Cloud for 

regulatory compliance reporting. 
 

Regulatory compliance frameworks for TBT 

systems face complex jurisdictional requirements 

that can vary across international boundaries, 

managed through Salesforce's multi-org 

architecture and Data Residency Options for data 

sovereignty. Formulating biocompatible markers, 

triggering broad toxicological testing to reach the 

safety standard of pharmaceutical-grade for human 

contact use, with all testing data maintained in 

compliant Case records with full audit trails. 

Compliance with RF components' electromagnetic 

compatibility requires adherence to international 

spectrum allocation agreements, which prevent 

interference with existing communication systems, 

with spectrum usage tracked through Connected 

Assets models integrated with regulatory reporting 

workflows. Testing protocols must be derived 

from established standards to provide consistent 

performance and safety characteristics for different 

implementations of the manufacturing process, 

documented through Knowledge Articles in 

Service Cloud, which will enhance access to 

regulatory approval processes in multiple 

jurisdictions at once through Experience Cloud 

portals for regulatory bodies. 
 

Social acceptance of TBT technology heavily 

relies on public education processes managed 

through Experience Cloud community portals that 

counter social misconceptions related to tracking 

capability and focus on voluntary participation 

principles. Studies show that when community 

members are involved in creating tech and have 

simple access to clear info about what these 

systems can and can't do, they are much more 

likely to support emergency response tech (Huhn, 

S. et al., 2022).  Integrating TBT systems with 

existing outdoor recreation structures will also 

involve an extract partnership with adventure 

tourism operators, guides from wilderness 

experiences, and safety organizations to deploy the 

TBT systems in appropriate places, with partner 

relationships managed through Salesforce's Partner 

Relationship Management tools and training 

delivered via myTrailhead custom learning paths. 
 

Economic aspects of TBT implementation are the 

consideration of cost-benefit analyses tracked 

through Sales Cloud opportunity management, 

which assess the cost of system deployment in 

opposition to the ocean search and rescue 

operational cost savings. Mancini et al. note the 

importance of sustainable financing models for 

monitoring technologies that achieve benefits of 

public safety with resource conservation goals 

(Mancini, M. S. et al., 2022), with financial 

modeling conducted through CRM Analytics 

predictive features. Building market-based 

adoption approaches that include TBT system use 

in conjunction with commercial outdoor recreation 

affords sustainable deployment solutions managed 

through Commerce Cloud storefronts and 

accessibility to diverse user groups tracked 

through Service Cloud's demographic analytics 

capabilities. 
 

IMPLEMENTATION FRAMEWORK 
AND FUTURE RESEARCH 
DIRECTIONS 
The systematic deployment of TrailBlazer Tags 

requires a comprehensive implementation strategy 

that integrates emerging disaster management 

technologies with established regulatory 

frameworks for wearable devices, orchestrated 

through Salesforce's Emergency Response 

Management solution and Public Sector Solutions. 

Place-centred emerging technologies demonstrate 

significant potential for disaster management 

applications, with Baraldo and Di Giuseppantonio 

Di Franco identifying key success factors 

including stakeholder engagement managed 

through Experience Cloud communities, 

technological maturity assessment tracked through 

custom KPIs in CRM Analytics, and adaptive 

implementation strategies that respond to local 

operational contexts through configurable 

Salesforce Flow automations (Baraldo, M., & Di 

Franco, P. D. G. 2024). The multi-phase approach 

to TBT deployment reflects these established 

principles, with initial laboratory development 

phases requiring 18-24 months for core technology 
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optimization tracked through Agile project 

management in Salesforce, followed by extended 

field validation periods that incorporate real-world 

performance testing across diverse environmental 

conditions with results logged as Cases in Service 

Cloud. 
 

Laboratory research and development phases focus 

on optimizing fundamental marker characteristics 

through systematic materials science approaches 

that enhance detection reliability and 

environmental stability, with all research data 

managed through Salesforce's Life Sciences 

Cloud, adapted for emergency technology 

development. The advancement of nano-scale 

pigment formulations requires precision synthesis 

techniques that achieve quantum yield 

improvements of 15-20% over current fluorescent 

compounds, with experimental results tracked 

through custom objects and visualized in Einstein 

Analytics dashboards. Radio frequency system 

optimization involves miniaturization of antenna 

arrays and signal processing electronics to achieve 

detection range extensions while maintaining 

power efficiency requirements, with component 

specifications maintained in the Connected Assets 

data model for configuration management. 

Polymer science research concentrates on 

biodegradation kinetics optimization, with target 

degradation timelines calibrated to 28 ± 2 days 

through controlled molecular weight distribution 

and cross-linking density adjustments, all 

experimental parameters logged through Data 

Cloud for machine learning analysis via Einstein 

Discovery. 
 

Controlled field trials represent critical validation 

phases that establish performance benchmarks 

across representative operational environments, 

with trial coordination managed through Field 

Service for equipment deployment and Service 

Cloud for participant management. The 

implementation of randomized controlled testing 

protocols requires statistical sample sizes of 200-

300 participants per environmental category to 

achieve adequate statistical power for regulatory 

submissions, with participant data managed 

through Privacy Center-compliant processes and 

consent tracked through dedicated Salesforce 

objects. Double-blind experimental designs 

eliminate observer bias while generating 

quantitative performance data that supports 

commercial viability assessments, with all trial 

data processed through CRM Analytics for 

regulatory reporting via Experience Cloud portals. 

Geographic distribution of test sites across 

multiple climate zones ensures comprehensive 

environmental validation, with testing protocols 

adapted to local terrain characteristics and seasonal 

weather patterns tracked through Salesforce Maps 

integration with weather APIs. 
 

Regulatory alignment processes involve 

complicated multi-jurisdictional approval 

pathways that consider both medical device 

regulatory requirements and telecommunication 

spectrum management obligations, with 

compliance workflows automated through 

Salesforce Flow and approval chains managed via 

customized Case escalation rules. Bouderhem 

noted that in terms of regulatory requirements 

related to TIC wearables, these include 

comprehensive assessments of privacy-related 

impacts and data protection assurance frameworks 

managed through Salesforce Shield and Privacy 

Center, which need to address issues related to 

cross-border data transfer constraints handled by 

Data Residency Options and user consent 

management through Experience Cloud preference 

centers (Bouderhem, R. 2023). In terms of 

standardized testing protocols for TBT systems, 

testing procedure development requires teamwork 

with international standards organizations 

facilitated through Chatter collaboration and 

Knowledge Management, and safety performance 

standards that would need to be consistently met 

across regulated jurisdictions, tracked through 

global Service Cloud implementations. Generally, 

compliance timelines of 30-42 months are 

customary for complex wearable technologies, 

especially those with multiple detection 

modalities, with milestone tracking through 

customized Gantt charts in CRM Analytics and 

automated status updates via Flow. 
 

Commercialization strategies of TBT systems need 

to address market penetration challenges while 

ensuring diversity and access for multiple user 

populations, with market segmentation analysis 

conducted through Marketing Cloud and sales 

strategies managed through Sales Cloud's 

opportunity tracking. In terms of the TBT systems 

currently integrated with outdoor recreation 

infrastructure, partnership development managed 

through Partner Community portals will be 

required with equipment manufacturers and 

service providers who are involved in the 

adventure tourism market. Subsidized deployment 

programs for educational institutions and research 

organizations create early adoption pathways that 

generate valuable performance data stored in Data 

Cloud while building market awareness through 
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Marketing Cloud campaigns. Cost-effective 

manufacturing approaches that achieve target retail 

prices of $25-35 per marker unit enable 

widespread consumer adoption across recreational 

user segments, with pricing strategies optimized 

through CPQ (Configure, Price, Quote) and 

distribution managed through Commerce Cloud 

storefronts. 
 

Future research directions encompass advanced 

materials development and artificial intelligence 

integration that enhance detection capabilities and 

operational efficiency, with research pipelines 

managed through custom Salesforce applications 

built on the Lightning Platform. Baraldo and Di 

Giuseppantonio Di Franco highlight the 

importance of adaptive technology frameworks 

that evolve with changing operational 

requirements and technological capabilities 

(Baraldo, M., & Di Franco, P. D. G. 2024), 

achieved through Salesforce's continuous delivery 

model and three-yearly release cycles that 

introduce new features. The development of 

completely edible marker systems represents a 

significant technical challenge requiring 

biocompatible materials that maintain detection 

properties throughout gastrointestinal transit while 

meeting pharmaceutical safety standards, with 

research progress tracked through milestone-based 

Cases and collaboration facilitated through Slack 

integration. Machine learning integration for signal 

processing optimization promises detection 

accuracy improvements of 25-35% through 

environmental noise filtering and pattern 

recognition algorithms powered by Einstein AI 

that adapt to local conditions, with model 

performance continuously evaluated through CRM 

Analytics and improved through automated 

retraining workflows managed by Data Cloud's 

ML Operations capabilities. 

 

Table 2: Deployment Framework and Operational Components (Baraldo, M., & Di Franco, P. D. G. 2024; 

Bouderhem, R. 2023) 

Implementation Phase Framework Details 

Stakeholder Engagement Experience Cloud communities 

Technology Assessment Custom KPIs in CRM Analytics 

Implementation Strategy Configurable Flow automations 

Project Management Agile management in the platform 

Collaboration Tools Chatter collaboration, Knowledge Management 

Partnership Management Partner Community portals 

Training Delivery MyTrailhead custom learning paths 
 

CONCLUSION 
TrailBlazer Tags mark a big change in how safety 

and rescue organizations handle wilderness 

emergencies. By adding modern detection tech and 

better information management, rescue missions 

can be more ready and data-smart. The way these 

tags detect things works well in different 

environments. This fixes common problems in 

standard search and rescue, where fast choices are 

needed but info is limited. Keeping privacy and 

caring for the environment are key when using 

these tags. It's important that new tech doesn't hurt 

human values or nature. The plan for rolling out 

these tags includes testing in the field and 

following rules while working with everyone 

involved. As more people explore remote areas, 

better emergency systems matter more than ever. 

Linking detection devices with cloud data creates 

new ways to help people survive and use resources 

wisely. Future tag versions will use new materials 

and AI to find people even more easily and work 

better overall. This sets a new standard for safety 

in the wild, balancing technological innovation 

with practical deployment considerations and 

ethical responsibilities. 
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