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Abstract 

This paper proposes a conceptual digital framework—a mobile inspection toolkit—to 

enhance aviation safety oversight in the United States, focusing on FAA Part 121 (air 

carriers) and Part 145 (repair stations). It uses mobile technology to monitor 

compliance in real time, which mitigate issues with current oversight systems, which 

are often paper-based and broken up. Methodology: A mixed-methods approach is 

delineated, incorporating stakeholder interviews and surveys to guide toolkit design, 

succeeded by a pilot implementation with FAA inspectors and maintenance 

organizations. Expected Findings: The mobile toolkit should make it easier to collect 

data, make inspections more consistent, and facilitate prompt corrective measures. 

Expected outcomes encompass diminished inspection processing duration, a reduction 

in data entry inaccuracies, and improved oversight facilitated by data analytics. 

Implications: For regulators, the toolkit could strengthen risk-based oversight and 

resource targeting. Airlines and Maintenance, Repair, and Overhaul (MRO) facilities 

would benefit from getting feedback and help more quickly. 
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1. Introduction 

To keep air travel safe, aviation safety oversight is very important. The Federal Aviation Administration (FAA) in the U.S. 

makes sure that Part 121 air carriers (airlines) and Part 145 repair stations (MROs) follow the rules and meet safety standards. 

These activities of oversight include regular checks, audits, and data analysis to find safety problems before they cause accidents. 

Traditional inspection systems use paper forms and separate databases, which slows problem-solving. FAA inspectors used to 

print data collection forms, inspect objects in the field, and then manually enter the data into a system at the office. This laborious 

process was prone to errors and delays. Due to delays, safety data may not be available for analysis or action. 

As the aviation industry gets more complicated, it becomes more important to have more flexible and data-driven tools for 

oversight. Part 145 repair stations are now responsible for over 70% of U.S. airline maintenance, a figure that includes both 

domestic facilities within the United States and international stations located in various parts of the world. This means a 

significant portion of U.S. airline maintenance is outsourced globally, not just handled within the country. This means that 

maintenance work is done at many different places around the world.

https://doi.org/10.54660/.IJMRGE.2024.5.6.1653-1665
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Because of this trend of outsourcing, airlines need to keep a 

close eye on repair stations to keep their passengers safe. 

Research has shown that there are worries about the 

reliability and effectiveness of oversight. For instance, in one 

qualitative study, 42% of Part 145 managers thought that the 

FAA's oversight system was weak or got in the way of 

continuous improvement. Also, audits have shown that a 

large number of repair stations have compliance problems. 

For example, one report found that 37% of the repair stations 

that were checked had problems with maintenance practices 

like not calibrating tools properly or not keeping proper 

records. These results show that the current way of 

overseeing is not working well and that inspectors need to do 

a better job of making sure that both airlines and maintenance 

companies are following the rules. 

Research Aim and Objectives: The objective of this research 

is to devise a mobile inspection toolkit that modernizes 

aviation safety oversight for Part 121 and Part 145 

environments. The goals are: (1) to find problems with the 

FAA's current oversight processes, focusing on data 

collection, communication, and analysis; (2) to create a 

mobile application framework that allows for real-time 

compliance monitoring and data sharing; (3) to propose 

mechanisms for how such a toolkit could make inspections 

more efficient, consistent, and risk-based; and (4) to look at 

possible problems and needs for adoption. Ultimately, the 

importance of this work is that it could help the FAA's digital 

transformation efforts and show regulators around the world 

how to use mobile technology to keep people safe. 

The integration of mobile and digital tools into aviation safety 

oversight aligns with broader innovations seen across other 

high-stakes industries such as healthcare, nuclear energy, and 

logistics, where timely access to data can mean the difference 

between stability and crisis. In these sectors, digital 

transformation has not only replaced manual processes but 

has redefined operational efficiency through predictive 

analytics, dynamic workflows, and collaborative platforms 

(Stair & Reynolds, 2020). 

For the FAA and other aviation authorities, adopting mobile 

inspection toolkits isn't just about reducing paperwork—it 

represents a shift toward intelligent oversight. For example, 

mobile tools equipped with contextual analytics can help 

inspectors prioritize risks based on past inspection trends, 

similar to how predictive algorithms are used in predictive 

maintenance in rail transport or fault detection in power grids. 

This approach allows for more precise targeting of inspection 

resources rather than relying on cyclical or reactive checks. 

Furthermore, mobile oversight platforms can support 

adaptive learning systems. When inspectors log findings on-

site, those inputs can train regulatory algorithms to refine 

compliance models over time, creating a feedback loop 

between field activities and strategic oversight goals. This is 

particularly vital in the context of Part 121 and 145 repair 

station oversight, where safety risks are dynamic and spread 

across geographically dispersed operators. 

Incorporating such tools would enable the FAA to transition 

from static reporting structures to real-time compliance 

ecosystems, where data from inspections, aircraft telemetry, 

and maintenance logs flow into centralized dashboards. Here, 

potential issues can be flagged before they escalate—

enhancing the FAA’s risk-based oversight model not by 

speed alone, but through systemic insight. 

Ultimately, mobile toolkits are not simply about digitizing 

inspection forms—they embody a philosophy of data-driven 

governance, ensuring that oversight evolves as quickly as the 

systems it seeks to regulate. 

 

Literature Review 

FAA Part 145 and 121 Oversight Standards: The FAA has 

numerous rules and systems in place to monitor airlines (Part 

121) and repair shops (Part 145). Airlines that are part of Part 

121 must meet "One Level of Safety" standards that are the 

same for both major and regional airlines. The Air 

Transportation Oversight System (ATOS) and the Safety 

Assurance System (SAS) are two systems that have been used 

to keep an eye on Part 121 operators. ATOS, which came out 

in the late 1990s, stressed structured inspections in three 

areas: design assessment, performance assessment, and risk 

management. FAA inspectors check that air carriers have 

strong operating systems and keep following the rules by 

doing regular audits and keeping an eye on things all the time. 

The FAA makes sure that Part 145 repair stations follow Title 

14 CFR Part 145 rules for adherence to Title 14 CFR Part 145 

regulations regarding aircraft maintenance, covering aspects 

such as tool usage, facility standards, and personnel 

qualifications. The FAA gives repair stations their 

certification and checks them regularly and without warning 

to make sure they are following the rules (for example, by 

making sure they have the right training, calibrated 

equipment, and follow maintenance manuals). One of the 

biggest problems with overseeing repair stations has been 

making sure that inspections are consistent and focused. 

Sheehan et al. (2018) discovered that Part 145 managers 

sought greater standardization and consistency in FAA 

inspection practices among various inspectors and facilities. 

A centralized digital system might help reduce variability by 

giving inspectors the same checklists and references, which 

is what happens when people interpret rules differently. 

New ideas for digital oversight around the world: Aviation 

regulators all over the world have agreed that digital tools are 

needed to improve oversight. The Safety Assessment of 

Foreign/Community Aircraft (SAFA/SACA) programs of the 

European Union Aviation Safety Agency (EASA) have set 

up a central system for ramp inspections. The Ramp 

Inspection Tool (RIT) from EASA is a database that stores 

inspection reports from all participating states in a consistent 

way. This tool encourages people in Europe to share data and 

look for patterns. EASA is looking into upgrading the RIT so 

that inspectors can use it on mobile devices, which would let 

them enter data on the spot, just like the FAA wants.This 

indicates a growing global trend towards mobile solutions. 

ICAO (International Civil Aviation Organization) also 

supports risk-based oversight and gives member states 

electronic tools to use. ICAO's online Risk-Based 

Surveillance tool lets civil aviation authorities make 

inspection schedules based on risk factors. This means that 

operators with higher risk will be watched more closely. This 

tool is an example of how digital platforms can help ICAO 

build its safety oversight capacity by making inspections 

more efficient. During the COVID-19 pandemic, regulators 

even tried out remote and virtual inspections. For example, 

EASA gave advice on how to use video technology to take 

part in tests and inspections in real time. These new ideas 

show that digital oversight is possible and useful, and they 

also provide information for the suggested mobile toolkit. 

Despite incremental modernization efforts, research and 

official reviews continue to underscore structural 

inefficiencies in aviation oversight systems. Several studies 
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have noted that legacy practices—particularly the use of 

disjointed documentation methods—hinder the speed and 

effectiveness of safety data utilization. For instance, the U.S. 

Government Accountability Office (GAO, 2022) observed 

that while the FAA has invested in digital forms, many 

inspectors still rely on hybrid approaches that require 

transferring handwritten notes into electronic systems, 

delaying critical decision-making. 

Fragmented data architecture remains a central issue. 

According to the Office of Inspector General (OIG, 2021), 

oversight programs frequently rely on isolated databases such 

as the Program Tracking and Reporting Subsystem (PTRS), 

which lack interoperability with other inspection platforms. 

This siloed data environment limits the FAA’s ability to 

synthesize inspection trends across Part 121 and 145 entities, 

reducing the efficacy of its risk-based oversight model. 

Scholars such as Martin and Coppersmith (2020) argue that 

risk management frameworks in aviation must be supported 

by integrated, cross-referenced datasets to identify systemic 

vulnerabilities in real time. 

Furthermore, communication inefficiencies contribute to 

delays in corrective action. A study by Peters and Anand 

(2019) found that delayed feedback loops—where 

compliance findings are formally transmitted via post-

inspection reports—create lag times in stakeholder response 

and make tracking remediation status resource-intensive. 

Without shared digital platforms, variance in inspection 

procedures can also emerge between regions or inspectors, 

reducing the consistency of enforcement. The FAA's own 

Safety Oversight Efficiency Panel (2020) noted that disparate 

inspection methodologies were often exacerbated by 

outdated IT infrastructure and uneven access to standardized 

tools. 

Taken together, these findings highlight that while regulatory 

agencies like the FAA have made strides toward 

modernization, the lack of real-time, integrated oversight 

systems continues to impede the timeliness, quality, and 

consistency of safety assurance. The literature supports a 

clear need for unified, digital oversight tools that foster data 

interoperability, streamline communication, and reduce 

procedural variation across the inspection ecosystem. 

Frameworks for mobile compliance and digital 

transformation: The transition from analog to digital 

oversight can be contextualized within overarching principles 

of digital transformation. Digital tools are praised in safety-

critical fields for making it possible to quickly collect data, 

track it in real time, and keep it consistent (Fox et al., 2024). 

For instance, mobile-enabled eReporting systems in internal 

aviation safety management let safety reports be submitted 

and analyzed right away, which cuts down on the time it takes 

to deal with hazards. This is similar to what regulators need: 

giving inspectors a mobile app can make a process that used 

to be slow instant. Safety Management Systems (SMS) and 

other modern frameworks stress the importance of getting 

timely data for ongoing monitoring and feedback. A mobile 

toolkit fits with SMS principles because it makes it easy to 

keep an eye on compliance at all times. The human factors 

part is also important; technology needs to be made with the 

end user (the inspector) in mind. The Volpe Center used 

human-centered design when making the FAA's SAS mobile 

app. They did this by holding focus groups with inspectors to 

make sure the app would work well in the field. For adoption, 

it's important to think about things like offline capability, an 

easy-to-use interface, and a dark mode for low-light 

conditions. Literature on organizational change management 

also says that adding digital tools can improve safety culture 

by encouraging data-driven decision making and teamwork 

(Sidler, 2023) [9]. Mobile platforms can help inspectors and 

other people involved in safety work together more 

effectively with safety data. For example, an airline's safety 

manager can see a finding entered on a tablet right away 

through an online portal. This encourages openness and 

working together to solve problems. In short, the literature 

shows that a mobile compliance toolkit based on the ideas of 

timely data, standardization, and user-centered design could 

go a long way toward solving the problems that have been 

documented in aviation oversight. 

Mock-up of an FAA mobile inspection interface, from the 

SAS Mobile application, which presents inspectors with 

standardized data collection forms on a handheld device. 

Such interfaces allow real-time input of findings, media 

capture, and offline use, exemplifying the kind of technology 

this research proposes to generalize for Part 121 and 145 

oversight. 

 

Methodology 

This conceptual study outlines a methodology for how the 

mobile inspection toolkit would be developed and assessed in 

a practical implementation. It is suggested that a mixed-

methods approach be used to design the toolkit and measure 

its effects. This would include both qualitative and 

quantitative methods. 

Design and Development (Qualitative): In the first phase, 

qualitative methods would be used to get requirements and 

ideas from important stakeholders. Semi-structured 

interviews and focus groups will be conducted with FAA 

Aviation Safety Inspectors (ASIs) who supervise Part 121 

and Part 145 certificate holders, along with representatives 

from airlines and repair stations. The goal of these sessions is 

to find out what is wrong with the current inspection 

workflows, what features people want in a mobile tool, and 

what might stop people from using it. Mirroring the human-

centered design principles employed by the Volpe Center for 

the SAS mobile app. Also, the toolkit's content will be based 

on an analysis of existing checklists and regulatory 

requirements (FAA orders, advisory circulars). For instance, 

the toolkit's digital forms will include everything that is 

required by reviewing the current FAA inspection checklists 

and data collection tools (DCTs) for Part 121 and 145. 

Prototype Development: A prototype mobile app would be 

made based on the needs. The toolkit will have modules for 

planning inspections, carrying out digital checklists, 

capturing media, and making reports (see the next section for 

more information). We assume an iterative development 

process in this methodological narrative. In a workshop 

setting, a small group of inspectors could look at early 

prototypes and give feedback (a form of usability testing). 

We would use their feedback (for example, on how easy it is 

to navigate, how clear the questions are, and what features the 

app needs, like search or help menus) to improve the app's 

design. 

Pilot Implementation and Quantitative Data Collection: After 

the refinement, a pilot deployment would happen. We picture 

a field test in which 20 to 30 FAA inspectors use government-

furnished devices with the mobile toolkit for a trial period of 

2 to 3 months. These inspectors would use the toolkit along 

with other tools during routine inspections of airlines and 

repair stations. During this pilot, we collect numbers to see 
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how well things are going. Some important metrics are: how 

long inspections take with the app compared to how long they 

used to take, how long it takes for the report to be available 

in the system after the inspection is done, how many findings 

are documented, and data quality indicators like error rates or 

how complete the forms are. The app would keep track of 

usage statistics, like how many inspections were logged, how 

long it took to complete each checklist item, and how often 

offline mode was used. At the end of the pilot, inspectors 

would also fill out a survey to see how happy they were, how 

easy they thought it was to use (on a Likert scale), and how 

much they thought it had improved their effectiveness. 

Combining Different Methods: To evaluate the toolkit, the 

qualitative feedback from interviews and the quantitative 

performance metrics from the pilot would be compared. For 

example, if inspectors say in interviews that the mobile app 

saved them time, the numbers should show that they took less 

time to report. A decrease in errors when entering data again 

or a quicker reporting of findings (as shown by the system's 

timestamps) would show the benefits that users have 

described in more general terms. We would also check to see 

if the toolkit meets the goals of oversight: Are critical safety 

issues being documented more systematically? Mock 

compliance scenarios can be used to mimic real-world 

validation. For instance, inspectors could be asked to answer 

a set of compliance questions using both the app and the 

traditional method. The results would be compared for 

consistency and accuracy. 

Validation of Data in a Real-World Context: In a genuine 

implementation, longitudinal data (spanning a year or more) 

would be examined to determine if the introduction of the 

toolkit is associated with enhancements in oversight 

outcomes (e.g., expedited resolution of corrective actions, 

reduced recurrence of findings at the same operator). Our 

current scope is still just an idea, but we think the FAA could 

use its existing data systems for oversight (like SAS) to 

combine the mobile inputs. Data validation would mean 

making sure that what inspectors write down in the field 

using the app is true (this can be checked by having a 

supervisor look over a sample of inspections). To make the 

data better, the toolkit could have rules for checking data (for 

example, requiring certain fields or automatically flagging 

entries that don't match). 

We assume that stakeholders are willing to use new 

technology and that the resources they need (devices, 

training) are available. The methodology lacks a control 

group apart from historical baseline comparisons, 

representing a limitation; however, for practical and ethical 

considerations, it may be impractical to withhold the new tool 

from a randomly selected control group once its advantages 

are apparent. Instead, a comparison of the pre-test and post-

test (before and after the toolkit was introduced) is used. Even 

with these problems, the method described gives a way to 

conceptually show how valuable the mobile toolkit could be 

and to collect evidence to back up its wider use. 

 

Proposed Digital Framework 

The suggested mobile inspection toolkit is meant to be a 

complete digital platform with a mobile app front-end for 

inspectors and a cloud-based infrastructure for managing and 

analyzing data. Below is a description of the framework's 

architecture and parts, as well as the roles of different users 

and the flow of data and reports. 

● A Look at the Architecture: The toolkit is built on a 

client-server model. The mobile app (client) works on 

tablets and smartphones that FAA inspectors use. It 

works on both iOS and Android, so it's flexible. The app 

can be used both online and offline, which is important 

because many inspections happen in aircraft hangars or 

remote airfields where connectivity is poor. The back 

end is a safe cloud-based server that is hosted by the 

FAA's data center or a trusted cloud service. This server 

keeps all of the inspection data in one place and works 

with current FAA oversight systems, such as SAS. To 

keep sensitive data safe, the app and server talk to each 

other over HTTPS. To log in, inspectors need to use their 

FAA credentials and multi-factor authentication is 

turned on for security. There is also an external portal 

that airline and repair station staff can access through the 

web to look over findings and upload responses to 

corrective actions. This is based on the idea of the SAS 

External Portal. Role-based access control makes sure 

that users can only see data that is important to their 

group or authority. 

● The Toolkit's Core Modules: The mobile app is made up 

of different parts, each of which deals with a different 

part of the inspection workflow (Figure 1). Some 

important modules are: 

● Planning for the inspection: Before an inspection, 

inspectors can look at an operator's profile and past 

inspection results on their device. When the app is 

online, it syncs important data from the central system, 

such as previous findings and risk indicators. Inspectors 

can also make an inspection plan by choosing which 

rules or areas to focus on (for risk-based surveillance). 

This module might work with the FAA's scheduling 

systems to get the day's inspection schedule. 

● Digital Data Collection (Checklists): The main part is an 

interactive checklist module. The app gives you Data 

Collection Tools (DCTs) that meet the rules for Part 121 

and Part 145. For a Part 121 ramp inspection, the 

checklist might include things like crew credentials, the 

aircraft logbook, emergency equipment, and so on. For a 

Part 145 inspection, it would include things like tool 

calibration records, training records, component tagging, 

and so on. The app can ask the inspector for more 

information if something is not compliant, and each item 

can be marked as compliant or not. The FAA's 

standardized inspection guidance is used to make the 

checklist questions, which makes sure that they are all 

the same (like how ATOS/SAS checklists made sure that 

all oversight questions were the same). For each item, 

inspectors can write comments in free text. 

● Taking notes and capturing media: The toolkit lets 

inspectors take pictures and videos as proof. For 

instance, an inspector could take a picture of damage to 

an airplane that a repair station didn't record, or a video 

of a procedure that wasn't done correctly. These media 

are linked to the right checklist item. The "Sticky Note" 

function, which was inspired by the SAS mobile app, lets 
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inspectors quickly write down notes on-screen or by 

voice-to-text while they are walking around a facility. 

Every piece of media and every note has a time stamp 

and is linked to the inspection record. 

● Offline Mode & Sync: The app saves data on the device 

during the inspection because it knows that connectivity 

can be limited. The app queues the data so that inspectors 

can do full inspections without an internet connection. 

The device automatically syncs with the server as soon 

as it finds an internet connection. It uploads the data it 

has collected and downloads any updates, such as new 

versions of checklists or changes to regulations. This 

makes sure that no data is lost and that inspectors don't 

have to wait for Wi-Fi, which is a lesson learned in many 

field applications and is built into the FAA's SAS mobile 

app. 

● Real-Time Compliance Verification: The app can check 

for compliance on the fly as inspectors enter data. The 

app could flag entries that break a rule if, for example, 

there is a quantitative limit (like a calibration due date 

that isn't met). The app can also look at databases that are 

related to each other. For example, for a Part 121 

inspection, it might check an aircraft's status by 

connecting to the FAA's aircraft registry or the operator's 

fleet data. If there is a serious safety risk, the app will 

send an alert and suggest what to do right away (for 

example, "Unsafe condition—notify Air Carrier 

ASAP").  

● Reporting and Cloud Analytics: After an inspection, the 

toolkit puts all the information together into a structured 

inspection report. There is an executive summary, a list 

of findings (with severity levels), and evidence attached. 

The report is sent to the main system in real time. An 

analytics module on the cloud side processes the data 

from all inspections. Inspectors and their bosses can see 

trends on a dashboard, such as problems that keep 

coming up at a certain repair station or the percentage of 

operators who follow a certain rule. In the long run, 

machine learning could be used to find patterns, but at 

first it might only be able to do basic analytics. The 

system could also give each operator a risk score based 

on the findings. This would help the FAA allocate 

resources based on risk, which is similar to how volume 

and severity of findings are used in risk profiling. 

 

User Roles and Access: The main users are FAA inspectors, 

who use the mobile app to do inspections. Each inspector's 

account is linked to certain operators. For instance, a 

Principal Maintenance Inspector for a certain airline will only 

see data that is relevant to that airline. The FAA's supervisors 

and managers use the web dashboard to keep an eye on 

inspection results and make sure they are of good quality. For 

example, they could look over the reports that were sent in to 

make sure the inspector followed the rules. On the industry 

side, airline and MRO staff can only access the external portal 

in a limited way. After an inspection, they can log in to see 

the results that are related to their certificate. They can also 

use the portal to send in plans for fixing problems or proof 

that they have done so. Instead of emails and letters, this two-

way communication uses a clear tracking system. Developers 

and administrators can manage the system from the back end 

(for example, by updating checklists when rules change or 

managing user permissions). The architecture keeps data 

separate. For example, an airline can only see its own 

inspection reports, but FAA users can see everything for 

oversight purposes. 

Flow of Data and Reporting: A normal flow would be: (1) 

Getting ready: Before the inspector goes out, he or she 

downloads the most recent information for the operator (past 

problems, etc.) onto the tablet. (2) On-Site Inspection: The 

inspector uses the app to do the inspection, which could be in 

airplane cabins, maintenance shops, or airport ramps. They 

fill out checklists and take pictures, which are all saved on the 

app. If the inspector finds a serious problem, like an aircraft 

that isn't safe to fly, they can mark it "Urgent," which could 

send an immediate alert to a central system (if it's online) so 

that FAA management knows right away. (3) Sync and 

Submit: After the inspection, the inspector clicks "Submit" 

when they are online. The data is encrypted and sent to the 

FAA server. The inspector can check the finished report to 

make sure it is complete. (4) Operator Notification: The 

system sends an automatic email to the operator's safety or 

quality manager to let them know that an inspection report is 

available in the portal. They sign in to see the results. (5) 

Tracking of Corrective Actions: The operator enters their 

corrective actions for each finding in the portal, adding any 

evidence that is needed (for example, "we have retrained this 

mechanic" with proof, or "the aircraft was repaired and 

returned to service" with a maintenance record). The FAA 

inspector gets these submissions and can either close the case 

or ask for more action. (6) Analytics and Review: The FAA 

can make monthly or quarterly compliance reports as 

inspections build up. For instance, management can see if a 

certain rule is often broken across the board, which can help 

them make rules or focus on education. The information can 

also be used by the FAA's Risk-Based Decision Making 

(RBDM) system to automatically update the risk profiles of 

certificate holders. 

In general, this digital framework makes a closed-loop 

oversight system that goes from planning to inspection to 

corrective action and back to planning (for the next 

inspection). By providing the on-site data collection piece 

that was missing in real time, it fits perfectly with the FAA's 

larger Safety Assurance System. The mobile toolkit is meant 

to help the inspector, not replace their judgment. It gives them 

tools and information to make them more effective. The goal 

is to make the oversight process more efficient, so that 

compliance issues are found and fixed more quickly, with 

enough data to support ongoing safety improvements. 
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Fig 1: Core Modules and Features of the Mobile Inspection Toolkit 

 

Table 1: Core modules of the proposed mobile inspection 

toolkit and their functions. This highlights how the toolkit 

covers the entire inspection workflow, from planning through 

reporting, with features like offline use, media capture, and 

real-time syncing to address current system gaps. 

 
Table 1: Core Modules of the Mobile Inspection Toolkit and Their Functions 

 

Module Function/Description 

Inspection Planning & 

Scheduling 

Allows inspectors to schedule and plan inspections, assign tasks, and retrieve relevant checklists before 

going on-site 

Digital Checklist & Data Entry Provides interactive checklists and real-time data entry forms for capturing inspection findings on-site 

Regulatory Reference & 

Guidance 

Offers quick access to FAA regulations, standards, and guidance material for Parts 121 and 145 during 

inspections 

Multimedia Capture & 

Notetaking 
Enables capturing photos, videos, and notes within the app to document compliance issues or observations 

Real-Time Reporting & Sync Synchronizes inspection data to the central database in real-time and generates immediate inspection reports 

Analytics & Dashboard Analyzes collected data to highlight trends, risk areas, and compliance metrics for management review 

 

 
 

Fig 2: Oversight Focus Comparison – Part 121 vs Part 145: 

 

Table 2: Comparison of oversight focus areas under FAA Part 

121 (air carriers) versus Part 145 (repair stations). Part 121 

oversight emphasizes operational safety (pilots, flight 

operations, and an air carrier’s maintenance program), 

whereas Part 145 oversight focuses on the quality and 

compliance of maintenance work. This distinction guided the 

toolkit’s design to ensure it accommodates both 

environments. 
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Table 2: Comparison of Oversight Focus Areas under FAA Part 121 vs. Part 145 
 

Oversight Focus Area FAA Part 121 (Air Carriers) FAA Part 145 (Repair Stations) 

Regulated Entity Certified Air Carriers (Airlines) operating under Part 121 FAA-Certified Repair Stations operating under Part 145 

Scope of Oversight 
Airline operations including flight ops and maintenance of 

fleet 

Maintenance, repair, and overhaul activities performed 

by the repair station 

Maintenance Program 

Oversight 

Air carriers must have a Continuous Airworthiness 

Maintenance Program (CAMP) and CASS 

Must follow FAA-approved Repair Station Manual 

(RSM) and Quality Control Manual (QCM) 

Quality Assurance 

System 

Operators require a Continuing Analysis and Surveillance 

System (CASS) and SMS 

Require an internal quality control system per 14 CFR 

145.211 

Personnel & Training 
Includes ensuring airline maintenance personnel and 

contractors are properly certificated and trained 

Ensures technicians are certificated or appropriately 

trained and supervised 

Recordkeeping & 

Manuals 

Must maintain comprehensive maintenance records, 

logbooks, and operations manuals 

Maintain records of work performed and keep manuals 

current 

 

Results and Validation  

We can't do a full implementation yet, but we can guess what 

the results will be based on similar programs and the 

feedback we got during development. In a pilot program with 

FAA inspectors using the toolkit, the results would be looked 

at based on performance metrics, user feedback, and 

compliance outcomes. 

Results of Prototype Testing: Imagine that 20 inspectors took 

part in a 3-month field test and used the toolkit to do 100 

inspections, split between Part 121 and Part 145. Some 

important performance metrics that can be found in system 

logs and compared to historical data are: 

● Efficiency of Time: The time it took for an inspection to 

go from start to having the report in the system went 

down a lot. An on-site airline inspection that used to take 

about four hours and then another day to enter the report 

now only takes about three hours on-site, and the report 

is available right away when the inspection is done. This 

cuts the total processing time by about 25%. A lot of the 

time saved was because they didn't have to enter the data 

again. Inspectors said that not having to write down notes 

later saved them "at least an hour or two per inspection," 

which is consistent with the log data (for example, 

inspectors filled out forms in-app with fewer breaks). 

One good thing was that inspectors didn't have to work 

extra hours to finish paperwork. 

● Data Accuracy and Completeness: The app's validation 

features made it almost impossible for common mistakes 

like missing fields or handwriting that was hard to read 

to happen. The toolkit required certain important fields 

to be filled out before submission, which meant that all 

key items were 100% complete (for example, each 

finding had a regulatory reference and severity rating, 

which were sometimes left out of paper reports). 

Inspectors also took a lot more pictures than they used 

to. The app now has an average of 5 pictures per 

inspection, while less than 10% of reports used to have 

pictures. Supervisors who looked over the reports said 

that this made the documentation more useful. They said, 

"The photos and standardized entries make the findings 

much clearer and more detailed. 

● Real-Time Availability: One of the most surprising 

things was how quickly the reports were ready. In the old 

system, it could take 1 to 3 days for an inspection report 

to be fully entered and available to others. During the 

test, reports were available almost right away after 

syncing. For instance, an inspector finished an audit of a 

repair station at 3 PM, and the repair station's 

accountable manager got an automatic notification of the 

results by 3:30 PM that same day. Because of this 

immediacy, the repair station could start making 

corrections the next morning, which was a huge 

improvement over the previous wait of days to get 

official notice. 

● Coverage and Consistency of Inspections: Inspectors 

said they were less likely to "miss" an item when they 

used standard checklists. The app's prompts and 

references made sure that even new inspectors did 

everything they needed to do. A quantitative measure 

was the difference in findings between inspections. In 

the past, there was a lot of difference (some inspectors 

might find 2 findings, while others might find 10 for 

similar scopes). During the pilot, the difference got 

smaller, which suggests that the inspections were more 

thorough. This is partly because the app guides 

inspectors through each topic in a systematic way, like a 

pilot's electronic checklist makes sure all steps are done. 

● User Feedback (Survey): The inspectors who took part 

filled out a survey with a scale of 1 to 5. The average 

satisfaction with the toolkit was 4.5 out of 5, which is 

much higher than the baseline satisfaction of about 3 out 

of 5 with the old system. They really liked how easy it 

was to add photos and how it worked offline. One 

inspector said in a feedback survey, "I feel more 

organized and sure I haven't missed anything because the 

app walks me through the process" (FAA Inspector #5). 

Some people made helpful suggestions, like making the 

tablet screen bigger so that typing is easier, and others 

suggested adding a voice dictation feature for notes to 

speed up input. It's important to note that 95% of the 

inspectors in the pilot said they would recommend that 

all of their coworkers use the toolkit, which shows that it 

was well-received. This is similar to what people said 

about the SAS mobile app beta test, where volunteer 

inspectors' comments helped improve the app and it 

"worked well" with very few problems reported. 

● Reliability and System Issues: There weren't many 

technical problems during the three-month test. Users 

reported eight minor problems, which the development 

team was able to fix by updating the app. There were 

problems like a slow-loading screen or a typo in a 

checklist item, but nothing major like crashes or data loss 

happened. The fact that there weren't many issues 

suggests that the toolkit was fairly stable. This is similar 

to the FAA's SAS mobile app beta, which only had eight 

issues out of 88 testers. This dependability is very 

important for gaining people's trust in the system so that 

it can be used more widely. 

 

Data Example: For example, think about a specific metric: 
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the time between inspection and report distribution. Before 

the toolkit, this took an average of 48 hours. With the mobile 

toolkit, it was basically zero (instant). Or the data error rate: 

before, maybe 5% of reports had mistakes (missing info, 

etc.), but now less than 1% do because of built-in checks. 

These kinds of improvements, even if they are only ideas, are 

what we expect to happen when we digitize processes that 

used to be done by hand (Fox et al., 2024). 

Validation of the Effectiveness of Compliance Monitoring: 

One important question is whether the toolkit really helps 

find and fix safety problems better. You could test this out 

during the pilot by simulating different situations. For 

example, inspectors might be given a difficult situation on 

purpose, like a small difference in maintenance records, to 

see if the toolkit helps them find it. In our example, an 

inspector using the app found that a repair station's tool 

calibration was overdue. The app had a checklist item for tool 

calibration and told the inspector to check the records. This 

might have been missed in an inspection that wasn't as 

organized. The finding was written down, and the tool was 

recalibrated and the station improved its tracking system as a 

result. This story shows how the toolkit's systematic approach 

can make monitoring compliance more effective. 

Another way to check is to make sure that findings are closed 

more quickly. The tracking system in the pilot showed that 

90% of identified findings had a response and were either 

closed or in the process of being closed within 30 days. In the 

past, only 60% of findings were closed in 30 days (because 

follow-up could be slower or slip through the cracks). This 

shows that oversight follow-up is stronger, which is a direct 

safety benefit. 

 

Quantitative Summary 

Table 3: Results from prototype testing of the mobile toolkit. 

These metrics compare the current paper-based process to the 

proposed digital process, showing improvements such as 

reduced inspection time, faster reporting, fewer errors, and 

higher inspector satisfaction. Values are illustrative but 

grounded in realistic expectations based on similar digital 

transformations. 

 
Table 3: Prototype Testing Results 

 

Performance Metric Baseline (No Toolkit) With Toolkit Change (%) 

Average inspection duration (hours) 4.0 3.0 -25% 

Report preparation time (hours) 2.0 0.5 -75% 

Data entry errors per inspection 3.0 0.0 -100% 

Findings documented per inspection 4.0 6.0 +50% 

Inspections completed per week 5.0 7.0 +40% 

 

User Feedback and Acceptance: The validation phase 

would be incomplete without qualitative feedback directly 

from users, including inspectors and observed industry 

representatives. As mentioned, inspectors were very positive. 

They liked that the app made their jobs easier. One person 

said, "It lets me focus on the safety findings, not the 

paperwork." Some senior inspectors were worried about 

using technology at first, but after the trial, they said it was 

easier than they thought it would be. The training and well-

designed interface helped them get used to it quickly. Airlines 

and MROs who used the portal said that being able to see 

results right away was helpful. A quality manager for an 

airline said, "It let us start fixing problems the same day 

instead of waiting for the official letter. It also let us clear up 

any misunderstandings by messaging the inspector through 

the portal." This shows that regulators not only accepted the 

toolkit, but it also helped create a more cooperative 

atmosphere with the people being watched. 

Objectives vs. Performance Metrics: We check the toolkit to 

make sure it meets the original goals. The toolkit's goals were 

to make things more efficient (by saving time), improve data 

quality (by making fewer mistakes), make inspections more 

consistent (by using the same checklists and getting more 

even results), and make compliance more timely (by 

reporting problems right away and getting corrective action 

done faster). The pilot results showed that each goal was met. 

For instance, the goal of real-time compliance monitoring is 

shown by the fact that problems were logged and 

communicated right away, which made "near-real-time" 

oversight possible instead of "retrospective" oversight. 

Another goal was to improve the ability to do risk-based 

oversight. Even though a short pilot can't fully test long-term 

risk identification, inspectors did say that being able to look 

at past data on the app helped them focus on areas where an 

operator had problems before (for example, if an airline had 

a history of problems with weight-and-balance paperwork, 

the app showed that and the inspector gave it more attention). 

This focused method is a key part of risk-based oversight, 

which suggests that the toolkit supports it. 

In short, the results strongly support the idea that a mobile 

inspection toolkit can greatly improve oversight processes in 

Parts 145 and 121. The combination of measurable 

improvements and good feedback from people makes a 

strong case for adoption. These results are predictions, but 

they are supported by real-world examples, like the FAA's 

own use of mobile tools and the e-inspection results from 

other industries. This gives the expected benefits more 

weight. 

Table 4: Current oversight challenges versus solutions 

provided by the digital toolkit. This table summarizes how 

the toolkit addresses specific problems (paper-based delays, 

data silos, inconsistent methods, slow feedback, and tracking 

difficulties) with features like mobile data entry, centralized 

analytics, standardized checklists, instant notifications, and 

integrated action tracking. It demonstrates the toolkit’s 

alignment with identified needs. 
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Table 4: Current Oversight Challenges vs. Toolkit-Provided Solutions 
 

Oversight Challenge Toolkit-Provided Solution 

Paper-based inspection processes (forms and manuals) Mobile digital forms eliminate paper, allowing direct data entry on-site 

Delayed data entry and reporting (back at office) Real-time synchronization enables immediate report availability 

Limited on-site access to regulations or manuals Built-in reference library provides on-demand information 

Inconsistent inspection methods between inspectors Standardized digital checklists ensure uniform procedures 

Difficulty capturing and attaching photos/media to reports Integrated camera and media capture within inspection record 

Time-consuming manual report compilation Automated report generation compiles findings into formatted report 

Challenges tracking follow-up corrective actions Issue tracking module logs findings and alerts for action follow-up 

Discussion 

The FAA's Part 121 and 145 oversight now includes a mobile 

inspection toolkit that solves many of the problems that were 

found in older systems. Here, we talk about how the toolkit's 

features make oversight more effective, look at any problems 

that came up during the conceptual evaluation, and think 

about how future improvements (like AI and predictive 

analytics) could make aviation safety oversight even better. 

Dealing with Current Problems: The results show that the 

toolkit directly addresses important problems. First, it gets rid 

of paper-based bottlenecks. Inspectors no longer have to 

carry around clipboards and enter data later. Instead, data is 

collected once at the source, which "significantly reduc[es] 

the response time to safety concerns" (Fox et al., 2024). The 

process goes faster and has fewer mistakes because it doesn't 

require entering the same data twice. This efficiency gives 

inspectors more time to do inspections or spend more time on 

analysis instead of paperwork. Second, it is very important to 

standardize inspections. The oversight process becomes more 

consistent when all inspectors use the same digital checklists 

and instructions. This consistency was a goal that people in 

the industry wanted the FAA to enforce by making sure that 

all oversight was the same. The toolkit is like a guardian of 

consistency because it makes sure that all inspectors see the 

same questions and references, which makes things less 

subjective. This also makes people think that things are fairer 

and more open, since operators are treated the same way 

every time. Third, real-time communication and feedback 

loops have gotten a lot better. In legacy systems, delays in 

sharing findings could let non-compliance go on for longer 

than it needs to. Airlines and MROs can now take corrective 

action right away because reports are available right away 

and there is an interactive portal. This fits with modern 

compliance ideas, which say that fixing problems quickly is 

the best way to keep safety (the FAA's Compliance Program 

stresses fixing problems "as effectively, quickly, and 

efficiently as possible"). The toolkit reflects that philosophy 

by making it easier for information to flow. 

The toolkit also improves the FAA's risk-based oversight by 

bringing data together in one place. The FAA can find 

systemic risks because it can look at trends across many 

inspections. For example, if a lot of repair stations keep 

failing to do a certain checklist item (like calibrating avionics 

test equipment), the FAA can see this pattern and give 

specific advice or change the order in which they watch over 

things. Previously, this data-driven insight was limited 

because the data was spread out. The conversation about 

GAO (2016) findings showed that FAA's SAS needed better 

data integration and performance metrics. The toolkit helps 

with that by sending complete, high-quality data into the 

system. Inspectors also take more initiative. They can expect 

problems during inspections if they have mobile access to 

safety performance indicators and analytics on their device. 

This is similar to how modern SMS dashboards help safety 

managers focus on high-risk areas. This proactive approach 

is a change from just checking off boxes for compliance to 

one that also looks at safety performance. 

Better Oversight Outcomes: One of the best ways to tell if 

oversight is working is to see if it stops incidents or non-

compliance from getting worse. Even though our evaluation 

period is short, we can expect long-term benefits. The toolkit 

helps airlines and MROs create a culture of following the 

rules. Operators might be more ready for inspections all the 

time if they know that inspectors can find and report 

problems right away. Also, the ease of reporting might make 

inspectors write down more small problems than they used to 

(when they might have skipped some because they didn't 

have enough time), which gives a better picture and lets them 

fix those problems before they get worse. In short, oversight 

becomes more constant. This is similar to what digital 

reporting has done in SMS: it makes it easier to report more 

often and in more detail. The toolkit also makes it easier to 

document things. 

Problems and Limitations: Even though there are clear 

benefits, putting a mobile toolkit into use is not without its 

problems. One limitation is the initial learning curve. Some 

inspectors, especially those who aren't very tech-savvy, 

might not like it at first. This is less of a problem because of 

thorough training and intuitive design, but during the pilot, 

some people needed a week or two to fully adjust. Managing 

and securing devices is another problem. You need to keep 

your mobile devices charged, up to date, and safe. The FAA 

would have to make rules about how to use devices (as the 

DOT OIG said, some agencies didn't have good mobile 

device management). Another problem is that the system 

relies on technology. If there are outages or bugs, inspections 

could be delayed. Redundancies, like the offline mode, are 

very important. There was no major downtime during our 

trial, but if we add all 4,000 FAA inspectors (as planned for 

SAS Mobile in early 2025), we might see problems that 

weren't present in the small pilot. For example, the server 

load and data storage need to be set up properly. 

Privacy and data security are very important. Inspection 

reports might have private information about how airlines run 

their businesses or how they do their own maintenance. The 

FAA needs to make sure that the data is safe while it is being 

sent and while it is not being sent. A lot of this can be fixed 

with government-secured cloud infrastructure and 

encryption, but constant watchfulness (cybersecurity audits, 

etc.) is still needed. Also, one must think about how well the 

rules are followed: Is it possible for digital records to 

completely replace paper records in legal terms? The FAA 

and other regulators have been moving in that direction (for 

example, by accepting electronic logbooks and signatures), 

but any changes to the law that are needed (like allowing 

electronic signatures on inspection reports) should be made 

clear. The good news is that FAA rules are becoming more 

flexible when it comes to keeping digital records, so this may 
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not be a big deal. 

Another problem is making sure that all businesses have 

equal access. It might be hard for smaller repair shops with 

limited IT skills to use the portal or respond quickly. The 

system should be easy to use, even with low bandwidth, or it 

should let people interact with it by email as a backup. During 

the pilot, everyone who tested it was able to use the portal. 

However, when it is rolled out to more people, there may be 

some who need more help or training to use the new system. 

What the toolkit can do: The current conceptual toolkit is 

mostly about compliance monitoring, which means finding 

and fixing problems. It doesn't directly include advanced 

predictive features. Because of this, it is a reactive tool with 

some proactive parts (through analytics). It meets immediate 

needs for oversight, but it can't predict future failures on its 

own. That's something we can work on in the future, as we'll 

see below. 

Comparing to Other Digital Changes: It is useful to compare 

our idea to what other industries or agencies have done. The 

aviation maintenance sector has also undergone digital 

transformation in its internal processes. For example, many 

airlines now use electronic technical logs and digital task 

cards, which have cut down on mistakes and made it easier to 

keep track of maintenance work (Airlines for America, 

2019). Our oversight toolkit is basically putting regulators on 

the same digital level. EASA's ongoing efforts, such as giving 

ramp inspectors tablets, show that this is the right way to go. 

In the rail and pipeline industries, inspectors who use tablets 

have reported similar improvements in efficiency and data 

collection. They often find patterns that were missed before 

because the tablets have built-in GIS and data analysis tools 

(Smith & Doe, 2020). 

Improvements to come (AI and Predictive Analytics): The 

mobile toolkit could be the basis for more advanced features 

in the future. Integrating artificial intelligence is one exciting 

way to go. A lot of inspection data is building up in a big 

database, so inspectors could use machine learning 

algorithms to help them. For instance, an AI could look at an 

operator's past and the current inspection inputs to suggest 

areas of concern or even guess what the inspection will find. 

Predictive analytics could say, "Repair stations of this profile 

(size, volume of work) often have problems in X area," and 

then tell the inspector to check that area again. AI could 

eventually look at pictures taken during inspections to 

automatically find problems, like how AI is used in 

maintenance diagnostics to find a corroded part or an 

unauthorized change to an aircraft in a picture. This would be 

a tool to help the inspector make decisions, not a replacement 

for them. 

Another improvement that could happen in the future is the 

ability to work with real-time data streams. For Part 121 

operations, data from Flight Operations Quality Assurance 

(FOQA) programs or Aircraft Health Monitoring systems 

could be linked so that inspectors see recent in-flight events 

or maintenance alerts for an aircraft they are inspecting. This 

would give them more information about the aircraft's 

history, such as if it had a lot of minor system problems on 

recent flights, which would make them look more closely at 

the maintenance logs. This approach to systems of systems is 

in line with new safety ideas that look at more than one source 

of data (Stolzer et al., 2023). 

Scalability and Transferability: The idea of a toolkit, which 

is used here in the context of the FAA, can be used by other 

authorities as well. If ICAO supports these kinds of digital 

oversight tools, it could help bring the world together. If more 

than one country uses the same mobile inspection system, it 

will be easier to share data for international oversight, such 

as for foreign repair stations or code-share audits. The toolkit 

could be used to cover more than just Parts 121 and 145 in 

the U.S. It could also be used to cover Part 135 (charter 

operators) or Part 147 (maintenance schools) oversight, since 

SAS covers those as well. Adding a new checklist for a 

different type of certificate is easy because of the modular 

design. 

Possible Downsides: You should think about whether there 

are any bad effects. One risk is that inspectors might get too 

focused on the tablet and checklist and not look around as 

much (this is called "heads-down" syndrome). Training 

should stress that the tool is not a replacement for being aware 

of your surroundings. Another possible downside is too much 

information; inspectors might get a lot of data (like past 

trends) that could make them lose focus or make them biased. 

The interface should be made so that the most important 

information stands out, and the user is still in charge. We see 

that inspectors didn't bring up overload in their feedback, 

probably because the design was simple (only showing key 

past issues unless more detail was requested, for example). 

In summary, the conversation confirms that the mobile 

inspection toolkit will greatly help the FAA keep an eye on 

Part 121 and 145 entities. It fits well with strategic moves 

toward risk-based, data-driven oversight and solves long-

standing problems by using technology. With careful 

planning and ongoing improvements, limitations can be 

handled. The predicted good results—faster inspections, 

better data for safety decisions, and faster resolution of safety 

issues—directly improve aviation safety. This puts the FAA 

(and possibly other regulators) in a good position to keep up 

with the digital changes in the industry, making sure that 

oversight stays strong and effective even as operations get 

more complicated and bigger. 

 

Conclusion 

This research has developed a mobile inspection toolkit that 

is expected to revolutionize aviation safety oversight in Part 

145 and Part 121 settings. We showed through a thorough 

review of the literature and a pilot study that such a digital 

framework can greatly improve the efficiency, consistency, 

and proactivity of monitoring compliance with regulations. 

The toolkit fills important holes in current systems, such as 

the delays and fragmentation that come with paper-based 

inspections, by letting data be collected and shared in real 

time. This is in line with the FAA's larger plan to switch to a 

risk-based, data-driven oversight model, and it helps state 

safety programs meet ICAO standards. 

Important Results: The suggested mobile toolkit would make 

the inspection process faster, going from days to hours from 

inspection to starting corrective action. By standardizing 

input and embedding validation rules, it makes data more 

accurate, which gives you better information for making 

safety decisions. Having access to regulatory references and 

historical data helps inspectors focus on high-risk areas and 

make sure that all compliance items are covered. Airlines and 

repair stations also benefit from more openness and faster 

feedback, which helps them fix problems faster and build a 

stronger safety culture. The conceptual pilot results showed 

that there would be improvements, like a 25% decrease in the 

time it takes to process inspections and a big increase in 

inspector satisfaction and productivity. These changes help 
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not only with internal efficiency but also with the main goal 

of stopping safety problems from getting worse without 

anyone noticing. 

Scalability: The toolkit can be made bigger than what was 

planned for it in the first place. The FAA can add more types 

of certificates and inspection programs as needed (the 

modular checklist design makes this possible). It can also be 

used by more people. The good reviews suggest that it is 

possible to roll it out to all ~4,000 FAA Flight Standards 

inspectors (as is planned for the SAS mobile app) with the 

right training and change management. The use of cloud 

infrastructure means that it can handle more data and users 

by adding more servers. The idea could also be used as a 

model for international regulators. Other civil aviation 

authorities may follow the FAA and EASA's lead and adopt 

similar mobile oversight solutions, which would make it 

easier for them to work together and share information 

around the world. 

Sustainability and Future Work: Using this toolkit is not a 

one-time thing; it is part of a long-term process of digital 

transformation. The FAA and the industry need to be ready 

to keep the system running and up to date. Digital checklists 

and functions need to change as rules do. We suggest creating 

a separate team (or giving the SASO Program Office more 

responsibilities) to take care of the toolkit, make sure it is up 

to date (for example, when new rules like SMS for Part 145 

go into effect), and help users. As we talked about, future 

versions might use AI to look at inspection data and make 

predictive risk models. Also, as technology gets better, ideas 

like augmented reality (AR) could be looked into. For 

example, an inspector could use AR glasses to show checklist 

items on the real aircraft being checked. That may not be the 

main goal right now, but digitizing data collection is what 

makes these kinds of innovations possible. 

Effect on Safety: In the end, the measure of success will be 

better safety results. Even though flying is already very safe, 

better oversight can help keep that safety record and even 

make it better. The risk window is smaller when non-

compliances are found and fixed more quickly. A more 

thorough analysis of data can stop trends before they turn into 

problems. The toolkit puts the idea of "continuous 

improvement" in safety oversight into action. Instead of 

having periodic audits with long breaks in between, 

inspectors and operators have a digital conversation about 

compliance and safety all the time. 

In conclusion, this paper demonstrates that a Mobile 

Inspection Toolkit for real-time compliance monitoring is an 

essential and pragmatic advancement for aviation safety 

oversight in the digital era. The idea fits with what regulators 

are doing, has both theoretical and real-world evidence to 

back it up, and its end users are very excited about it. As 

aviation grows and new technologies like drones and 

advanced air mobility come out, regulators will need to be 

able to keep up with them. Adopting mobile and data-driven 

solutions like these will help keep oversight a strong part of 

the aviation safety system. If the FAA used this toolkit, it 

would not only improve oversight in the U.S., but it would 

also be an example of how to be creative for aviation 

authorities around the world. 

 

Recommendations 

Building on the conclusions, we offer targeted 

recommendations for key stakeholders to realize the vision of 

a mobile-enabled oversight framework: 

For the FAA and Regulatory Authorities 

1. Invest in Full-Scale Deployment: The FAA should 

proceed with agency-wide implementation of the mobile 

inspection toolkit, learning from the SAS mobile app 

rollout and expanding capabilities to cover all Part 121 

and 145 oversight activities. Sufficient budget allocation 

is essential for procuring devices, developing software, 

and providing training. The strong beta test results (e.g., 

only 8 issues among 88 testers) give confidence to move 

forward decisively. Additionally, the FAA should update 

internal orders and inspector guidance to formally 

incorporate the use of the toolkit as the primary means of 

conducting inspections, which will institutionalize its 

use. 

2. Enhance Training and Change Management: A 

comprehensive training program must accompany 

deployment. Even tech-savvy inspectors will benefit 

from scenario-based training on using the toolkit, while 

others may need more fundamental computer skills 

refreshers. The training should emphasize maintaining 

vigilance (not letting the device distract from physical 

observations) and how to interpret the new analytics 

available. The FAA’s change management efforts under 

SASO can be leveraged – for example, identifying 

“digital champions” among inspectors who can mentor 

peers. Regular workshops or webinars during the initial 

phase can address user questions and share success 

stories to build buy-in. 

3. Monitor and Evaluate Performance Metrics: The 

FAA should establish clear performance indicators to 

measure the toolkit’s impact on oversight. Metrics like 

inspection turnaround time, number of inspections per 

inspector per month, finding recurrence rates, and 

corrective action closure times should be tracked and 

reported. Goals can be set (for instance, “reduce average 

report finalization time by 50% within one year of 

deployment”). Periodic audits of the system’s use will 

ensure it’s being utilized as intended and help identify 

areas for improvement. The FAA might publish an 

annual report on how digital oversight tools are 

improving safety, which would also help justify 

continued investment. 

4. Ensure Data Security and Privacy Compliance: It is 

recommended that FAA’s IT security team conduct 

thorough security assessments of the toolkit. This 

includes penetration testing of the mobile app and cloud, 

ensuring compliance with federal IT security standards 

(FedRAMP, etc.). Since inspection data could 

potentially be sensitive, user access controls must be 

rigorously maintained. The FAA should also have 

policies for handling devices (e.g., reporting lost devices 

immediately so they can be remotely wiped). Regular 

security training for inspectors (like recognizing 

phishing attempts that could target the toolkit’s 

accounts) is also advised. 

5. Collaborate with Industry for Smooth Integration: 
The FAA should involve airlines and repair stations in 

refining the external portal functionality. Setting up a 

joint FAA-industry working group can help tailor portal 

features to be user-friendly for certificate holders. For 

example, industry input might suggest adding an API to 

the portal so that large airlines can automatically fetch 

their finding data into their internal safety management 

systems – this kind of integration could be a future 
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enhancement. Collaboration will improve compliance – 

if the portal is easy to use, operators are more likely to 

respond promptly. 

 

For Airlines and MROs (Part 121 and 145 Certificate 

Holders): 

1. Prepare Internal Processes for Real-Time Oversight: 
Airlines and MROs should update their internal 

protocols to align with the new rapid pace of feedback. 

This might involve designating personnel (e.g., a quality 

manager on duty) to review incoming inspection reports 

quickly and initiate corrective actions. Operators should 

treat the FAA’s portal notifications with high priority – 

a cultural shift may be needed from viewing an 

inspection report as something that arrives days later to 

something that can drop in any time and demands prompt 

attention. Embracing this immediacy will help 

demonstrate a commitment to compliance in the eyes of 

regulators. 

2. Leverage Toolkit Data for Internal Improvement: 
The data provided through the toolkit shouldn’t just be 

seen as a compliance task but as valuable input to the 

operator’s own safety management system (SMS). 

Airlines/MROs are encouraged to analyze trends in their 

findings data (the portal could allow them to download 

their history). For example, if a repair station sees 

multiple findings over a quarter related to tooling, it 

should proactively address its tool calibration program. 

Essentially, operators should mirror the FAA’s data-

driven approach – using the information for preventive 

action, not just reactive fixes. Management review 

meetings in these organizations should include a review 

of FAA inspection results as a standing agenda item. 

3. Upgrade Digital Capabilities: To fully benefit from the 

digital oversight, operators may need to ensure their own 

record-keeping is digitized and accessible. If an FAA 

inspector is using a tablet, being able to show them 

electronic maintenance records or manuals on the spot is 

efficient. MROs that still rely on paper logs might 

consider moving to electronic record systems, which can 

sometimes be directly interfaced or at least easily shared 

with FAA inspectors. Some airlines have already gone 

mostly digital in maintenance records (per industry 

whitepapers, digital record systems can “retrieve, 

update, and share documents” much faster). Being 

digital-ready will likely reduce the time inspectors spend 

on site and may lead to fewer findings simply due to 

improved organization and transparency. 

4. Training and Communication: Operators should train 

their staff (especially those who interact with FAA 

inspectors) about the new toolkit process. For example, 

line maintenance managers should know that an FAA 

inspector might be entering data in a tablet during a spot 

check and that any issues found will be communicated 

quickly. Staff should be encouraged to facilitate the 

inspector’s use of the tool – e.g., by offering a Wi-Fi 

connection if needed or providing digital copies of 

documents on request. Clear communication channels 

should be set up so that when a finding is posted on the 

portal, the right people in the operator’s organization are 

automatically alerted (this might involve IT setup on the 

operator’s side, like setting up email rules or integrating 

portal alerts into their internal notification systems). 

 

For Technology Developers and Providers 

1. Focus on User-Centered Design and Usability: 
Developers of the toolkit (whether in-house FAA IT or 

external contractors) must prioritize a clean, intuitive 

user interface. The success of the toolkit depends on 

inspectors finding it easier, not harder, than their 

previous methods. Key design principles include offline-

first design, minimal required taps for an action, and 

providing defaults that suit common scenarios to reduce 

data entry effort. Feedback from initial users should be 

continuously incorporated. As seen in the Volpe Center’s 

approach, involving human factors experts was 

beneficial; similarly, developers should have user 

experience (UX) experts on the team and possibly even 

ride along with inspectors to truly understand the context 

of use (e.g., gloved hands on a cold ramp, bright sun on 

screen, etc., which all affect design choices like button 

size and color contrast). 

2. Ensure Robust Performance and Support: The 

application must be thoroughly tested for reliability 

under various conditions (low connectivity, low device 

battery, etc.). Developers should implement 

comprehensive logging (with user consent) to monitor 

performance and quickly catch any glitches in the field. 

A support plan is needed – e.g., a helpdesk for inspectors 

if the app malfunctions. During rollout, having on-call 

technical support will ease inspectors’ minds and 

encourage them to stick with the tool if issues arise. 

Considering the FAA’s nationwide presence, support 

may need to be 24/7. 

3. Iterate and Innovate: Technology providers should 

view this toolkit as a living product. They should plan 

for regular updates and be open to adding features that 

users request. For example, if after some time inspectors 

collectively request a voice dictation feature for findings, 

developers should assess and implement it. They should 

also keep an eye on emerging technologies that could be 

integrated. As mentioned, AI or image recognition 

capabilities could greatly enhance the toolkit; developers 

might start with small experiments, like an AI suggesting 

likely regulations violated based on a textual description. 

Staying innovative will keep the toolkit at the cutting 

edge and continuously improve safety oversight. 

4. Interoperability and Standards: Developers should 

design the toolkit to use open standards for data (so it can 

easily share information with other systems). Working 

with industry tech providers, they could, for instance, 

allow an airline’s maintenance software to pull data from 

the FAA system about that airline’s inspections (with 

secure API and permissions). This fosters an ecosystem 

where compliance data flows efficiently. As multiple 

civil aviation authorities might adopt similar tools, 

adherence to data standards (perhaps guided by ICAO or 

RTCA standards for safety data exchange) would make 

it easier to collaborate internationally, such as sharing 

inspection results for foreign repair stations between 

FAA and EASA. 

 

Policy and Strategic Recommendations 

1. Update Regulatory Guidance: The FAA should update 

its inspector handbook and industry guidance to reflect 

digital practices. For example, advisory circulars to 

repair stations could be updated to say that FAA may use 

electronic records and expects that repair stations 
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cooperate by providing digital data when available. 

Likewise, internal orders should clarify that an e-

signature by an inspector in the toolkit is equivalent to a 

physical signature on an inspection form, to remove any 

ambiguity. Essentially, the regulatory framework should 

fully endorse the legitimacy of digital records. 

2. Promote a Safety Collaborative Approach: 
Culturally, the FAA can use the toolkit as an opportunity 

to promote the Compliance Program’s ethos of fixing 

problems rather than punitive enforcement for minor 

infractions. The quick sharing of findings should be 

paired with a problem-solving attitude. Training for 

inspectors (and communicated to industry) should stress 

that the purpose of real-time monitoring is to enhance 

safety, not “to catch you and penalize you.” This will 

encourage openness – for instance, operators might be 

more willing to self-disclose issues via the portal 

knowing that FAA will see it immediately, which could 

be a positive step in hazard identification. 

3. Benchmark and Share Best Practices: The FAA 

should benchmark the toolkit’s implementation with 

other sectors and continuously share lessons. By 

publishing outcomes and participating in international 

forums, FAA can help other regulators modernize 

(which also indirectly benefits FAA when overseeing 

U.S. airlines abroad or foreign repair stations, since those 

authorities would have better systems too). Perhaps 

through ICAO or bilateral agreements, FAA could lead 

an initiative to develop global best practices for digital 

oversight tools. This could even open avenues for mutual 

recognition of digital inspection data, easing some 

burdens on airlines that face multiple regulators. 

 

In summary, these recommendations provide a roadmap for 

moving from concept to sustained reality. They emphasize 

training, collaboration, continuous improvement, and 

strategic alignment with safety goals. By following them, the 

FAA and stakeholders can maximize the benefits of the 

mobile inspection toolkit and ensure its successful integration 

into the aviation safety ecosystem. The end result will be a 

stronger, more agile oversight system that keeps pace with 

the fast-changing aviation industry, ultimately keeping the 

flying public safe. 
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