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SMART SECURITY 

 

Smart Security is the leader in driving security innovation for passenger and baggage screening. 

ACI World leads the programme with the overall objective to “strengthen security, whilst providing 

a seamless passenger journey, increased efficiency and reduced operational costs”. 

Since taking over the programme in January 2019, ACI has devised a new strategy for the future 

of the Smart Security programme. Three key pillars make up the foundation of the strategy: 

1. Define the future of passenger and baggage screening 

2. Identifying near-term solutions and wider applications 

3. Promoting Smart Security concepts and solutions to a wide audience  

ACI receives guidance from the Smart Security Management Group (SSMG) – a combination of 

innovative regulators, airlines and airports across the globe to develop, implement and promote 

new and emerging screening solutions to increase the standards of aviation security globally. 

ACI will continue to provide guidance for airports and regulators in the form of shorter and more 

digestible “implementation guides” focusing on essential information for implementing entities. 

Other guidance papers are available in the following formats: 

• Information Papers – Short documents highlighting key benefits and information about 

new and emerging technologies or themes. 

• Concept Papers – Information on future solutions and their applicability to Smart Security 

into the future for airports. 

 

Further information on these Guidance and Concept document publications is available from the 

Smart Security team at smartsecurity@aci.aero. 

  

mailto:smartsecurity@aci.aero
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Executive Summary 

 

Computed Tomography (CT) technology has been used in Hold Baggage Screening for a number 

of years but is a relatively new and fast-growing technology for cabin baggage screening. The 

technology automatically detects a number of explosives within cabin baggage including those 

concealed in liquids and electronic items. The machines operate with a rotating gantry in order to 

produce a three-dimensional image for the screener. Passengers are allowed to keep belongings 

such as Liquids, Aerosols, Gels as well as large electronic items in their bag, removing the hassle 

from the cabin baggage screening process. CT technology has a number of security, operational 

efficiency and customer experience benefits which are highlighted in this implementation guide.  

As this technology is one of the largest changes to cabin baggage screening in the last 15 years, 

a number of best practices can be gained, and lessons learnt from a number of airports that have 

been trialling it. Advice on physical characteristics, checkpoint integration, CONOPs, 

procurement, training and change management is also covered in the latest guidance document 

from ACI World. 

CT is one form of available technology that provides improved security effectiveness, customer 

experience and operational efficiency. X-ray diffraction is also being developed for advanced 

cabin baggage screening. CT may not be the only solution that may be appropriate for every 

airport. A combination of Dual-view or Multi-view X-ray, ETD (Explosive Trace Detection) and 

hand search can be an effective combination of methods, based on the airport’s regulatory 

framework, its risk assessment and business drivers. 
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1 Knowledge Transfer Session is a broad term and may include sharing of: trial reports, operational feedback, business 
drivers, key lessons and may have been conducted on a formal or informal basis. 
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1. Cabin Baggage Screening Equipment 
 

The screening of cabin baggage has evolved over the last ten years, as industry and regulators 

have demanded more advanced and technological approaches to screening. Historically airports 

have used single view X-ray equipment, which has evolved into dual view or multi-view solutions 

(DV/MV) presenting different image angles to the screener to aid threat detection. This can be 

supplemented by a combination of Explosive Trace Detection (ETD) and hand search. However, 

as threats evolve and explosives remain prominent in the threat picture, there is a need to move 

to automated explosive detection algorithms to support the screener functions presenting a more 

secure aviation landscape. Computed Tomography (CT) is a proven technology in the aviation 

security industry that automatically detects explosives and has been used in Hold Baggage 

Screening for some time. However, it is not the only solution and should not necessarily be 

mandated for all airports. Each airport and regulator should conduct a detailed analysis and 

assessment before the implementation of any new technology or process. This analysis should 

be an appraisal of the positive and negative effects of the introduction of new and/or modified 

mitigation measures on the existing aviation systems and all stakeholders taking a proactive part 

in those systems. ACI has released guidance documents and business cases for the 

implementation of new technology or upgraded systems which can be leveraged. 

In addition to CT technology, manufacturers have been able to install algorithms onto existing 

dual view or multi-view X-ray equipment. These algorithms provide explosive detection 

capabilities and are known as EDS (Explosive Detection Systems.) EDS that can automatically 

detect combinations of bulk, sheet and liquid explosives are already available. Each EDS for cabin 

baggage also offers differing levels of divestment for passengers. This EDS is for EDS-CB and 

not to be confused with EDS in HBS. The below describes the EDS-CB standards adopted by 

Europe. 

EU/ECAC EDS C1 – An explosive detection system that detects a set list of explosives 

automatically. This standard does not allow Liquids, Aerosols, Gels, (LAGs) and large electrical / 

electronic items inside the cabin baggage therefore passengers are still required to divest these 

items for separate screening. 

EU/ECAC EDS C2 – An explosive detection system that detects a set list of explosives 

automatically. This standard allows large electrical/electronic items, such as laptops, to remain 

inside of the bag, potentially reducing the average trays/images per passenger ratio. LAGs are 

still required to be divested and be screened separately.   

EU/ECAC EDS C3 – Currently only CT machines have passed the EDS C3 certification process. 

This is the most advanced application today and allows for the automated detection of a set list 

of solid and liquid explosives. LAGs and large electrical/electronic items can remain inside the 

cabin baggage. This option allows for greater passenger satisfaction as they do not require to 

spend extra time at the divest/recompose stations sorting out their belongings. 

EU/ECAC EDS C4 - Standard C4 requires detection of an expanded list of explosives in the 

presence of large electrical items and maintaining the detection of liquid explosives.  There is no 
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testing methodology developed to date (Aug 2019) and no machines are currently available.  The 

US TSA APSS is considered equivalent to this standard. 

The image below shows a pictorial version of the various EDS-CB applications: 

 

One key benefit of implementing EDS-CB is that, in some regulatory frameworks, it removes the 

need for continuous random checks using hand search, Explosive Trace Detection (ETD) or via 

Explosive Detection Dogs (EDD). This would need to be confirmed by individual regulators for 

each airport.  

2. CT Application 
 

Whilst CT equipment is relatively new to cabin baggage screening, it has been used in airports 

for many years throughout the hold baggage screening process due to its ability to automate 

explosive and shield detection. Due to the successful engineering and design to develop smaller 

models for application to cabin baggage, a number of states have begun its rollout at security 

checkpoints. At the time of writing in 2019, The Netherlands, Australia, United Kingdom, New 

Zealand and the USA are all leading the way to mandate CT equipment across a significant 

number of their airports. Thirteen states in Europe are currently undertaking trials with CT.  Other 

airports in the Asia-Pacific region are also deploying the technology, showing its importance on 

the global level for improved security and passenger experience. 

• NCTV Mandating of CT (The National Coordinator for Security and Counterterrorism  

(NCTV)  - Netherlands) 

 

“NCTV mandated in 2017 a phase wise implementation of EDS-CB for security reasons. Reason 

for that was that NCTV considered that the EU aviation security base line did not provide an 

adequate answer to the threat against aviation, in view of the technology that has since become 

C1 C2 C3 / C4 

X-ray Dual View / Multiview/CT/ 
other Advanced Hardware 

CT and other Advanced 
Hardware 

X-ray dual view/ X-ray 
Multiview/CT/ other Advanced 

Hardware 
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available. The decision of NCTV to mandate the use of EDS-CB was taken after a period of years 

of jointly trialing EDS-CB equipment by Amsterdam Airport Schiphol and NCTV, during which the 

security as well as the operational feasibility of the current systems, especially CT equipment, 

had been proved. Operational feasibility in terms of among other things false alarms, operational 

up time, TCO, and throughput. Security feasibility in terms of automatic detection capabilities of 

dangerous substances, and image reviewing detection capabilities. 

The decision to procure CT equipment within the range of EDS-CB equipment available on the 

market, was made by the airport authorities. This decision for CT technology was based on the 

operational advantages linked to the falling divestment requirements, relative low false alarm 

rates, foreseeable new security requirements that could only be met by these devices without 

much extra nuisance, and future opportunities par excellence offered by these machines to 

automate functions and make them less dependent on the human factor.” 

Robert Moerland - NCTV 

 

• UK CAA Mandating of CT 

The UK has mandated the use of EDS-CB at all its 50+ regulated airports by December 2022 for 

the screening of passenger checkpoints, and by June 2023 for the screening of staff and other 

non-passengers. For larger airports a minimum of Standard C3 equipment is required, which in 

practice entails the use of CT technology. This brings the benefits of 3D imaging techniques to 

greatly enhance image interpretation for screeners as well as enhanced automated explosives 

detection capability.  It is envisaged that CT platforms will also provide the flexibility to 

accommodate further capability enhancements, for example in response to new threats or 

emerging technology solutions. The potential of this equipment to detect explosives whilst liquids 

and laptops remain in bags is also of course an important consideration for both passenger 

facilitation and operational reasons. Smaller airports will be required to use at least Standard C1 

equipment. 

These decisions were taken following consultation with airports and operational trialing during 

2018.  Trial results showed that even the current generation of CT equipment can deliver improved 

security outcomes, reduced images per passenger and operationally acceptable false alarm 

rates. Further improvements are anticipated as software and processes are refined, including 

potentially using machine learning. New Threat Image Projection (TIP) libraries have been 

developed in conjunction with equipment manufacturers, and the use of TIP will be mandated. 

Further trials are being used to optimize the integration of the equipment within the overall 

checkpoint process, refine alarm resolution procedures and develop appropriate training 

packages. Feedback from both airport security staff and passengers on the CT equipment trials 

has been extremely positive.  

Phil Dykins – UK Civil Aviation Authority 

 

There are currently five manufacturers that have CT machines meeting the ESDCB-C3 standard 

as tested through the ECAC Common Evaluation Process.  

• Analogic / Rapiscan – ConneCT / 920CT 
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• IDSS – Detect 1000 

• L3 Communications - Clearscan 

• Nuctech - Kylin 

• Smiths Detection – HI-SCAN 6040 CTiX 

The Nuctech Kylin machine is not certified in the USA by the Transportation Security 

Administration (TSA) but the remainder are for use in the United States. 

3. Benefits from implementing CT 
 

3.1 Security Benefits 
 

The predominant security benefit of CT technology is the improved overall detection capabilities 

with a lower false alarm rate. In addition to the benefits of advanced EDS using CT scanners, the 

system also produces a 3D image for more effective image analysis by the screener as it becomes 

easier to identify prohibited items and other weapons contained in passengers cabin baggage. 

The screener is able to fully rotate the image for a full 360 view of the bag and its contents in 

order to make a more informed decision. Furthermore, a number of functions support the operator 

including the ability to remove items from the bag, cut or “slab/slice” the image along with other 

functions to manipulate the image for improved analysis. CT is able to generate 3D images by 

taking a number of 2D radiographic images around a single axis of rotation, hence the rotating 

gantry within the machines. At London Heathrow Airport, staff that were involved within the pilot 

projects of CT technology have stated that 3D analysis helps them make better decisions and 

that after being trained on 3D imagery, they do not want to revert to a traditional X-ray lanes as 

image analysis becomes more difficult. 
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*Example of the functionality of a CT machine2 

 

 

*Example of a slab/slice from the Smiths HI-SCAN 6040 CTiX3 

 

As well as DV/MV systems, the CT machines have the potential to be modified and upgraded with 

new software and algorithms to address new and emerging threats. However, CT machines are 

more future proof in that DV/MV X-rays are reaching their maximum detection capabilities. Their 

implementation has the potential to future proof passenger cabin baggage security screening 

solutions without the need to invest in new hardware. Any future threat can be “bolted on” to CT 

through software updates (additional/upgraded algorithms). Whilst costly to procure initially, 

implementing CT could be a long-term sustainable investment in checkpoint security and could 

be lower overall by reducing staffing levels based on desired CONOPs. 

 

 
2 *Analogic ConneCT / Rapiscan 920 CT 
 
3 Smiths HI-SCAN 6040 CTiX 
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*Example of an EDS alarm from the Smiths HI-SCAN 6040 CTiX (SIM IED) 

 

Similarly, additional algorithms can be implemented onto CT machines as-well as DV/MV 

machines that utilise machine learning and artificial intelligence in order to detect other prohibited 

items such as firearms, bullets and knives. These can act as an operator-assist function, providing 

the operator with an area to focus on once they have analyzed the full image. While these 

algorithms are currently not certified, initial testing using these algorithms has shown highly 

accurate and promising results. Certainly, in the future, these algorithms can fully automate the 

screening process in order for airports to become more efficient with a higher level of detection. 

These additional algorithms could come with a higher cost to the CT machine based on 

contractual agreements. 

Furthermore, it is envisioned that machine learning and artificial intelligence in the future could 

well be able to detect prohibited items in parts, and assess images across matrix systems, even 

if parts are being carried by different passengers. 
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*Example of a prohibited item alarm generated by the Smiths HI-SCAN 6040 CTiX 

 

3.2 Customer Experience Benefits 
 

A primary frustration for passengers proceeding through the security checkpoint is that it is not 

seamless and can include multiple stop/start processes. The ability to keep more items inside the 

bag will make the divest and re-packing process far smoother.  Melbourne Airport have 

experienced the same % efficiency gain with the divest process as well as the re-packing process. 

Furthermore, passengers are often ill-prepared at the loading station, which can cause tray 

starvation of the machine and lower passenger throughputs. Simultaneously, the majority of 

rejected trays requiring search are because passengers have forgotten to remove LAGs or large 

electrical items. Implementing CT can help alleviate bottleneck based on C3 CONOPs at 

individual airports. EDS-CB C3 machines have been used in trials with C1 and C2 CONOPs but 

were results were not satisfactory for efficiency targets but is improved if On-Screen Resolution 

is permitted.  

Where CT is introduced partially (alongside existing X-ray equipment) the initial CT Lane(s) can 

be used for the “priority lanes” so that these will be perceived as enhanced customer service, 

specially for frequent users of the airport. Airports that provide purchase options for any 

passenger to pay for access to “priority lanes” can enhance the attractiveness of their offering by 

marketing the fact that is CT based and thus requires less divestment as well as generating a 

more rapid return on investment for the airport. 

Whilst CT equipment can detect explosives automatically, there are no current plans to relax 

LAGs restrictions for quantities greater than 100ml in the EU, however using C3 CONOPs relaxes 
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the need for divestment. Regulators are discussing how this could be feasible, however with no 

current mandate for airports to implement CT on a global basis, relaxing this rule across the board 

could create too much operational complexity. Already within EU regulations, airports are entitled 

to screen all LAGs if they desire, but airports would find it too complex and inefficient to screen 

all LAGs unless it is with CT. 

3.3 Operational Efficiency Benefits 
 

With passengers now able to leave their LAGs and large electronic items in their cabin baggage, 

one of the key operational benefits of the CT will be the reduction of the trays / images per 

passenger ratio (IPP).  Some of the preliminary findings from trials and deployments to date point 

to a significant reduction in the IPP ratio from 2.4 to 1.7.  A figure of 0.9 has been achieved at 

some airports to date and a figure of 1.9 has been noted during the colder seasons given that 

passengers tend to carry more items. This is all dependant on the size of tray; however, these 

figures are representative of standard trays used in Automated Tray Return Systems 

(ATRS)/Automatic Screening Lanes (ASL). There is a strong correlation between IPP and 

throughput so reductions in IPP should lead to an increase in throughput. IPP ratio typically 

reduces by 30% when using EDS-CB C3. 

 

3.4 Regulatory Benefits 
 

In order to incentivize those airports that are not mandated to implement CT, it should be noted 

that in some jurisdictions, the use of EDS-CB means that ETD or EDD are not required for random 

purposes subject to regulatory approval. The EDS algorithms automatically detect those types of 

explosives and screen 100% of bags for explosives. Nonetheless, the use of ETD or EDD may 

still be deployed for unpredictable elements or during the escalation process where an alarm is 

generated on the EDS-CB machines, or where an item doesn’t fit in the tray or tunnel. This benefit 

should be included in a cost assessment because it has the potential to reduce Operational 

Expenditure (OPEX) for those airports that are using ETD or EDD on a continuous random basis. 

 

3.5 Screening Integration with ATRS/ASL 
 

To achieve the most out of CT machines the use of Automated Tray Return Systems and 

Automatic Screening Lanes (ATRS/ASL) is highly recommended.  Typically, the length of lanes 

ranges from 13 metres to 23 metres.  In addition, the benefits from the installation of ATRS/ASL 

is increased when multiple divest and re-packing stations are implemented, along with automatic 

reject lanes and re-check stations for targeted search of the tray. The ATRS/ASLs are 

recommended in order to ensure a continuous flow of bags through the machine. 

If using a CT in a standalone configuration in place of an ATRS/ASL, screeners will be required 

to manage the induction of bags into the CT.  As the bag will need to stop once it exits the CT to 

allow the operator to review the image, the screener at divest will need to control the flow of bags 

into the CT. Unlike a standard X-ray, the CT must fully scan a bag before it produces the image.   
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In a standalone configuration, there will be greater emphasis on manual stopping of bags at the 

exit of the CT for image review and for bags that require search.  A high level of communication 

between the operator, the divest screener and bag search screener will be required.  Therefore, 

it may be worthwhile to consider a motorized entry and exit conveyor to automate the bag 

induction process.  These conveyors could make the standalone screening process more efficient 

by allowing the queuing of the image of the next bag. 

3.6 Throughput 
 

Throughput is very much dependant on the airport strategy, operating principles and engagement 

of staff. Airports should model and simulate their target using real life data collected from their 

checkpoint. The range of throughputs has shown to be 150 pax/hr to 340 pax/hr per machine with 

ATRS / ASL’s. The passenger throughput figures are also highly dependant on whether a security 

scanner/advanced imaging technology (AIT) is being used in primary or secondary mode as well 

as other factors such a staffing levels, human factors, staff engagement and passenger mix.   

Throughput figures are based on the CONOPs of each airport. Some airports have experienced 

a 20% increase in throughput through the implementation of CT via less divestment of belongings 

as well as a more rapid divest and re-pack process. However, this is dependant on CONOPs and 

varies by location. Throughputs of 500 PAX/hr/lane can be achieved based of tray per hour 

capability seen around the world typically using multiple Security Scanners or combination of 

WTMD and Security Scanners. However, it is important to note that a single Security Scanner 

can significantly reduce the capacity of the CT machine and cause inefficiencies due to creating 

a bottleneck in the system. There have also been a few notable cases of a reduction in throughput 

since implementing CT as well as throughput increases. 

The belt speed for these CT applications range from 0.12 to 0.2 m/s. A conventional X-ray runs 

at 0.2 m/s. Airports should consider the target throughput desired and conduct simulation on the 

different belt speeds with input from real airport data collection to ensure the selection of the right 

machine. The spacing between trays on the CT machine can be reduced to as low as 5 cm. A 

conventional X-ray would normally have 15-20 cm between each tray where Centralised Image 

Processing (CIP) is used. Therefore, reducing the spacing between the trays on a CT machine 

can help improve throughput. However, it should be considered that a reduction in tray spacing 

will most likely result in an increase in radiation leakage, therefore consideration should be 

focused in this area before implementing modification. 

Airport’s should not underestimate the level of change required for CT implementation. It is 

probably the most fundamental change to have happened to cabin baggage screening in the last 

15 years. Adequate training should be in place prior to implementation, alongside clearly defined 

standard operating procedures for each position of the security process.  

4. Challenges 
 

4.1  Customer Experience Challenge 
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One challenge that passengers may experience is with the different divest requirements. For 

example, at one airport using CT, items may not need to be divested, yet returning from another 

airport that still uses traditional X-ray machines, items would still require to be divested. Clear 

signage, positive messaging and engaged security staff that understand and can explain the 

differences to passengers are potential mitigation measures. As CT machines become further 

implemented across the world, passengers will start to recognise the technological advances.  

4.2 Operational Challenges 
 

Decision time on a traditional X-ray is typically 5 to 8 seconds. With CT this is approximately 8 to 

11 seconds, dependant on the complexity of the bag image. It should be noted that allowing LAGs 

and large electronics to remain in bags will likely increase the complexity of some of the images. 

 

Case Study: Australia - Decision Times with CT 

• As low as 2 seconds for a very simple bag (e.g. clothes) 

• As high as 25 seconds for complex images requiring annotation of multiple items 

• Mode decision time – 3 seconds 

• Mean average decision time – 8 seconds 

 

When implementing CT technology initially, some airports have experienced decision times over 

30 seconds. This is mainly due to screener curiosity to look at a more detailed 3D image and 

manipulate the image using all the functionalities. This decision time reduces over time when the 

novelty of a new concept has worn off and user operator confidence and familiarity is greater. 

Training using a 3D emulator is recommended in order to reduce the decision time from the start 

of the implementation.  

Airports using ATRS/ASL need to design their lanes in order to adapt to a longer image analysis 

time. The “decision conveyor” or “buffer conveyor” may need to be extended to cater for this, 

depending on the number of conveyors between the CT and the decision point. This ensures that 

the increased time does not cause the CT belt to stop running, maximising throughput. Also, 

operating the CT in multiplexed configuration with a CIP (Centralised Image Processing) system 

will result in better throughput and avoid some of the stoppage while trays await an operator 

decision.  It is highly recommended to design the security lanes carefully with real airport data 

and CT decision times, taking into consideration the staffing model. 

In order to mitigate the higher decision times, airports using ATRS/ASL can set a maximum 

decision time per image. If the screener does not make a decision in their allocated window, then 

the tray will automatically be rejected and sent for search. The bag searching officer will receive 

the image at the re-check station and review the image locally. If there is no threat from the second 

screener, the bag will not require searching as part of the On-Screen Resolution process (OSR). 

This ensures that the security lane keeps moving, maintaining throughput, provided that the 

timeout rate does not frequently cause the reject line to fill to capacity. Furthermore, matrix 
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screening and increased screener ratios during peak periods can support mitigation against 

higher decision times. In the future, higher average decision times are envisioned to additionally 

be mitigated by auto clear algorithms that are able to detect when there is no contents in the bag 

that could be deemed as a threat, such as clothes. 

EDS-CB machines operated with the C1 and C2 CONOPs result in alarm rates that are 

significantly higher than CT machines using C3 conops. If regulators do not allow on screen 

resolution (OSR), this can lead to operational challenges within C1 and C2 CONOPs as reject 

rates are often over 20%. On-screen resolution is where any alarm generated by the machine is 

shown to a human operator where they are able to determine whether the alarm could be a threat 

and whether the tray should be sent for search. If OSR is not permitted by the regulator, then all 

alarms would need to be rejected and searched which may cause operational challenges. OSR 

can be allowed in some cases, but not in others dependant on the type of threat. Airports will 

need to check with their regulators surrounding alarm resolution procedures. 

CT tray reject rates are dependant on machine as well as operator and ATRS, but typically hover 

between 8% and 18% as manufacturers work to reduce false alarms on the EDS algorithms. 

Approximately 10% of rejects are automated by the EDS with 2% being actual screener-led 

rejections. The operator reject will be dependent on the CONOPs (i.e. must reject all bags with a 

machine alarm) and the prohibited items requirements. Challenges with false alarms on the EDS 

algorithms come in the form of predominantly organic material, such as foodstuffs. With these 

items being common for travelling, the false alarm rate can cause operational impact by too many 

trays being sent for search, which can require additional searchers to mitigate. Moreover, the 

reject line may be full, causing the belt to stop which subsequently reduces both flow and 

throughput. 

5. Training 
 

Additional time to train and familiarize staff is important when deploying CT machines given the 

machines and images being more complex.  We can however, leverage HBS training materials 

and experience given the similarities. There is not yet a consensus among those who have tested 

this technology on whether all operators (who use traditional X-ray) would be adequate CT 

operators.  Some airports have chosen to use only a portion of their existing operators after using 

a skills assessment process for selection.   

Case Study: Copenhagen Airport 

Copenhagen Airport has initiated a comprehensive project in order to test and develop the 

future checkpoint which among other things consist of ACBS (C3). The following elements 

are key when developing a future operating model. 

• The new screening technology (C3) demands security officers who are capable of 

learning to work with that specific technology. Research indicate that 10 percent of 

the population is not able to see images in 3D. Therefore, Copenhagen Airport are 

looking into tools that in a recruitment context can screen applicants for the capability 

to work with 3D images.   
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• Copenhagen Airport have realized that the transition from conventional X-ray to C3 

is difficult for security officers, they need a lot of training and screening hours to get 

familiarized and comfortable with C3. Furthermore, the training should be tailormade 

for the specific C3 product. Training manuals for conventional X-ray are not suitable.  

• Finally, it is an important argument for changing from conventional X-ray to ACBS 

(C3) that the screening quality will be stronger and more robust. The ongoing 

improvement of algorithms will ensure this.   

6. Procurement 
 

Another possible challenge to consider when deploying CT is in the number of units available by 

the manufacturers. Several large countries mandating this technology could result in a challenge 

in meeting regulated timeframes. Whilst several airports are trialling CT technology, this does not 

necessarily indicate a full willingness to procure. Several airports are trialling more than one CT 

machine to ensure they have the correct model for their security checkpoint.  

When completing the tender process, as there are very few large rollouts globally currently, 

airports should consider a number of factors when selecting the most appropriate solution for their 

security checkpoint:4 

• Operational performance – Security effectiveness and detection 

• Operational performance - Belt-speed, throughput, false alarm rates 

• CAPEX Cost 

• OPEX Cost (Machine) including maintenance, training and breakdown costs 

• OPEX Costs (Checkpoint) Additional cooling, power etc. within the checkpoint 

• Ancillary costs – Upgrades to algorithm costs etc 

• Physical characteristics - Dimensions, weight, height, noise emissions, heat emissions 

etc. 

• User ability -Image quality, additional functions, user interface 

• Integration - Assessment of ability to integrate into ATRS and tray types with real life 

examples of where this has occurred 

• Integration – Centralised Image Processing or remote screening capability if the airport 

desires 

• Future proofing - Upgrades to cater for new threats or improvements 

• Checkpoint Management System - Data capture on performance and machine monitoring 

 
4 Guidance Material for business cases is available at: 

 https://aci.aero/about-aci/priorities/security/smart-security/smart-security-guidance-documents/  

https://aci.aero/about-aci/priorities/security/smart-security/smart-security-guidance-documents/
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• DICOS (Digital Imaging and Communications in Security) compatible 

• Response to breakdown – Time that machine is non-operational. Replacement part 

availability and costs 

• Machine reliability – Mean time to failure rates 

• Local radiation laws 

• Cyber protection including open architecture – Open Architecture could affect many other 

considerations in this list. Cyber security should be considered a pre-requisite for 

installation. It is imperative that airports should understand the maturity of the cyber 

protection that different suppliers are providing in order to protect the airport and the 

roadmap into the future. Further-more, cyber considerations should be given to the whole 

checkpoint and not isolated considering the potential connectivity between systems. 

 

It is recommended to make sure there is enough allocated time to the procurement process if 

moving to CT.  Many decisions are required in advance which will dictate the requirements that 

are specified in a statement of work. 

7. Physical Considerations 
 

The weight of CT systems is significantly heavier than that of traditional X-ray machines. They 

vary from 1.7 to over 2.5 tonnes per machine. With several airports having security checkpoints 

on upper mezzanines, it is important that installation site surveys are completed assessing weight 

restrictions and point loadings. Floor level loading plates may help mitigate weight issues. Suitable 

planning for logistics is a requirement for a smooth installation. 

Some of the CT machines will also require more power than the current X-rays.  This may require 

an upgrade of existing infrastructure at airports. 

Example of Dual view X-ray vs CT machine 
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             Dual View X-ray5                                                                     CT Machine6 

 

The installation time is expected to be double that of a traditional X-ray installation with further 

time requirements to commission these more complex machines. An agreement should allow 

flexibility for installation between the manufacturer and the airport. Airports that are installing or 

integrating ATRS/ASL need to work diligently with all suppliers and ensure the commissioning is 

adequate. The integration between CT machines and ATRS/ASL suppliers has not always worked 

first time. Heathrow Airport highly recommend a Factory Acceptance Test to demonstrate the CT 

machine integrated into the ASL/ATRS successfully prior to site acceptance test. 

 A detailed site acceptance test should account for some of the below elements: 

• All systems working 

• Training – Operator, engineer and general first line response 

• Operability 

• Tray tracking  

• Tray throughput (Maximum achieved vs theoretical throughput) 

• Integration between lane supplier and CT manufacturer 

• On site support – 2 days minimum with engineer on site during the go-live 

There are also further noise implications for checkpoints as the machines register high levels of 

decibels than traditional checkpoint X-rays although with new machines being released, this is 

reducing the decibel level in line with X-rays. Whilst most of this noise is caused by tray return 

systems and tray loading, those airports wishing to portray a peaceful and tranquil experience 

should take this aspect into consideration. Similarly, the machines emit more heat and radiation 

than traditional X-ray and also require heavier lead curtains. The tunnels are often longer to 

provide shielding from the radiation emitted adding to the weight of the machine.  

Manufacturers are investing in training their engineers in CT technology, but this continues to be 

a challenging area due to most engineers being trained in X-rays and the considerable time it 

takes. Training of in-house engineers at airports for first- and second-line support services also 

needs to be taken into consideration for cost and planning purposes when choosing a supplier of 

CT machines. 

It is worth noting that trays need to be certified for specific machines. Therefore, it is essential that 

airports consider their CT and lane manufacturers carefully. The tray certification process can be 

lengthy and not all trays are certified for each machine. Manufacturers aim to be technology and 

 

5 Smiths Detection – Hi-Scan 6040ax 
6 Smiths Detection – HI-Scan 6040 CTiX 
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lane supplier agnostic, however the timeframe for this is dependant on the advancement of 

manufacturer relationships and the timeline the trays are on for certification. 

8. Quality Control Testing 
 

In order to facilitate the use of CT systems and to ensure that security performance detection 

outcomes remain consistent, it is recommended that entities consider the practice of quality 

control testing with recognized (regulated or manufacturer recommended) test objects on a 

consistent and routine schedule.  The benefit of this practice allows for continuous monitoring of 

equipment performance during operational use.  If issues occur, proper maintenance and service 

requirements can be actioned accordingly. 

On-going quality control and testing should be factored in. The product delivered on day one for 

implementation should operate to the same level as designed even when considerable time has 

passed with the machine being in constant use. 

9. Conclusion 
 

Implementing Computed Tomography (CT) technology into the security checkpoint provides a 

medium-term opportunity for improved security via the automation of explosive detection 

alongside the ability to add in additional algorithms for prohibited item detection in the future. 

Customer experience is also improved due to the ability to create a more seamless experience 

without the need to divest when using C3 CONOPs. Operational efficiencies can be gained due 

to an overall reduction in the Images Per Passenger (IPP) ratio generated by less divestment, as 

well as the time efficiencies gained by lower divestment and re-packing times.  

CT technology is the cabin baggage screening element of the security checkpoint. Whilst this has 

clear benefits, there is a need to think of the global picture of the checkpoint including the 

passenger screening process which can encompass walk through metal detectors or security 

scanners.  Fixing the cabin baggage screening element may place additional strain on other parts 

of the process and so it is important that airports look at the overall checkpoint and ensure level 

loading against each sub-process. The use of lane automation or Automated Security Lanes 

(ASLs) also play a key role in achieving the operational efficiencies envisioned by CT Scanners. 

CT technology is a positive step in making the process smoother for passengers. However, it 

does not by itself achieve the vision of walk through seamless screening of passenger and 

baggage that is envisioned by 2040, allowing to handle the forecasted growth at airports. 

Nevertheless, it is widely encouraging to see the development of this technology implemented 

globally, and the strong benefits to be gained from this solution. 
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10. Acronym List 
 

Acronym Full Description 

ACBS Advanced Cabin Baggage Systems 

ACI Airports Council International 

AIT Advanced Imaging Technology 

ASL Automated Security Lane 

ATRS Automatic Tray Return System 

CAPEX Capital Expenditure 

CB Cabin Baggage 

CIP Centralised Image Processing 

CONOPs Concept of Operations 

CT Computed Tomography 

DICOS Digital Imaging and Communications in 

Security 

DV Dual-view X-ray 

ECAC European Civil Aviation Conference 

EDD Explosive Detection Dogs 

EDS Explosive Detection System 

ETD Explosive Trace Detection 

EU European Union 

FAR False Alarm Rate 

HBS Hold Baggage System 

IPP Images per passenger 

LAGs Liquids, Aerosols, Gels 

MV Multi-view X-ray 

OPEX Operational Expenditure 

OSR On-Screen Resolution 

PAX/Hr Passengers processed per hour 

PED Personal Electronic Devices 

SSMG Smart Security Management Group 

WTMD Walk Through Metal Detector 
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For further information on CT or for other Smart Security information, please contact the team at 

ACI World. 

 

 

smartsecurity@aci.aero 

 

 

 

 

 

 

 


