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Introduction
When comparing specifications for a range of similarly featured video surveillance cameras, it can be 
complicated to find out which of the devices has the best performance and quality. If the comparison is 
based solely on the data sheets of the devices, some quality and performance characteristics may not 
be included. Since there are dozens of features and functions to evaluate when comparing today’s net-
work cameras, such criteria are often overlooked despite the fact that they can dramatically affect 
performance and the overall profitability of the surveillance system installation.

Axis products are designed, from the first draft, for reliability. The best components and materials are 
chosen for every purpose. The products are tested for their ability to withstand mechanical wear-and-
tear, water and humidity, vandalism, extreme temperatures, vibration, and so on. They are certified 
against external standards, and every single unit is tested thoroughly during production. All these ef-
forts are made since quality is something that does not necessarily show up in the datasheets of a 
product. With Axis’ quality assurance, reliability and quality is carried beyond standards and datasheets.

Figure 1: Axis network cameras from the left: AXIS Q6045-S, AXIS Q3505-V and AXIS Q1635.

1. The Axis way
Axis products are developed to carry the Axis concept of reliability and durability. When Axis products 
are being developed and tested, standards are followed to the last detail, and beyond. Products are al-
ways tested in a worst case scenario. The quality factor is applied in every step of development and 
production, and every detail must meet tough quality requirements.

During the development of a product, the product spends more than 1 year in a test environment. How-
ever, tests and checks do not stop when a product has been delivered. Axis cameras are monitored at 
live sites round-the-clock for more than 5 years (44,000 hours) after release.

1.1 Real-life experiences

Axis invented the Internet Protocol (IP) camera technology in 1996, and it was quickly picked up by the 
security industry. It is easy to find many active Axis installations that are 10 years old or more, which 
shows the extent of the lifespan Axis products can have. And there are several case stories to corrobo-
rate the reliability and durability of the products. Here are just a few examples:

‘The earliest completed part, which has been operating for three years now, has maintained its original 
reliability and quality. It is very impressive.’
Mr. Li Zongda, Network Management Engineer of the School of Continuing Education, Taipei, Taiwan.

‘Our blind testing revealed that Axis’ cameras have a less than a 1% failure rate, compared to cameras 
from other vendors which generally had a failure rate of between 4% and 5%.’
Ryan Calvert, Chemist Warehouse IT operations manager, Australia.

‘Only IP technology offers the reliability required, along with the possibility of integrating and expanding 
the system with new networking devices at any time and with ease, without interrupting continuous 
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operation. The ability to connect the installations of several buildings using Internet, allowed remote 
operation from our central room.’
Colonel Abdul Rahman Bin Saad Althiab, Director of Security and Protection, King Fahd Security College, 
Riyadh, Kingdom of Saudi Arabia.

‘In a very short time and at a nominal cost we were able to equip the new cable cars with a video surveil-
lance system which has proved from the outset to be extremely efficient and reliable. Thanks to Axis and 
its partner Itel di Locatelli, we are able to offer our guests safety and tranquility when traveling for work 
and pleasure.’
Karin Tscholl, Cable Car Merano 2000, Merano, Italy.

‘Before, we had a completely decentralized system that needed frequent maintenance. Now, we have a 
solution with a monitoring center, cameras that work perfectly, and results that enhance not only our 
surveillance capacity, but also our store operations. Our Distribution Center manager tells me repeat-
edly that we’ve achieved more during the first six months with Axis than we did over six years with the 
previous solution.’
Jesaias Arruda, Head of Support Division, Bemol, Manaus, Brazil.

‘When selecting cameras, the client tested multiple models from several manufacturers. The key selec-
tion criteria were camera reliability and image quality. As a result, the client decided on Axis products, 
which did the best job of solving the set tasks and meeting the company’s needs, in terms of both cam-
era product range and camera quality.’
Alexander Denezhko, Fort Dialogue, Bashkiria, Russian Federation.

2. Choosing components and designing the product
When describing quality and reliability, the first thing that springs to mind is product testing. But the 
quality work at Axis starts much earlier. The design phase is crucial when it comes to the quality of the 
product. Every single detail in Axis products is optimized for quality. The right sensor and components 
are chosen to effectively cool down the sensor, which results in less visible noise and better image reso-
lution. Circuit boards are always enclosed in a casing for protection against physical and weather dam-
ages, and electrostatic discharge. Cables and connectors included in the cameras are always shielded to 
withstand electrical surges and induction from surrounding power cables.

Not only details affect quality–the combination of details in the product as a whole is equally important. 
Consider the camera lens as an example: many vendors sell security cameras without a lens, leaving it 
to the customer to try to find the most suitable one. Today the market offers an abundance of lenses and 
cameras with a wide variety of resolutions and image enhancement technologies, which makes it quite 
a challenge to match the right camera with the right lens. Axis cameras, on the other hand, are always 
sold together with a lens which is optimized to the sensor and chassis of the camera by means of Axis’ 
proprietary system of active alignment.

2.1 Optics

High quality optics is an essential part when ensuring the performance of Axis cameras. Axis measures 
the optical performance of all its available lenses and sensors–even exchangeable lenses are tested and 
optimized. Each camera component is measured and tested so that it will fit and function in the best 
possible way when assembled with other components, and each lens matches the performance of the 
sensor with which it is combined. For example, to perform well a camera with High-definition television 
(HDTV) 720p resolution and IR LEDs requires a totally different lens than a 4K Ultra HD camera. As 
mentioned above, lenses are always included in Axis cameras.
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When the optical performance of lenses is measured, there are several important parameters. These 
parameters are:

> Sharpness both on and off axis
> Chromatic performance
> Geometrical distortion 
> Optical quality
> Different colors at different angles

Lens performance is measured at the Axis Modulation Transfer Function (MTF) lab, whereas image sen-
sors are measured in the sensor lab. With the available instruments, carefully controlled light is used to 
examine image sensor performance, such as the total amount of electrons that can be stored in a single 
sensor pixel.

Figure 2: Image sensor test in the sensor lab.

2.2 Intelligent heat management

All electronic equipment generates heat during operation, and this is also the case with IP cameras. One 
of the main challenges is the excessive heat inside the camera that impacts the performance of the im-
age sensor and increases the overall noise in the image. To mitigate this, digital noise reduction is 
widely used in image processing techniques to eliminate visible noise. The purpose is to improve image 
quality and lower the bandwidth used for encoding. However, the camera must have sufficient comput-
ing power to perform this image processing. Furthermore, there is a major risk that objects in the image 
get blurred during the process of reducing noise.

Axis has chosen a different approach. The image sensor is meticulously cooled and in doing the need for 
digital noise reduction is eliminate. The advantage of this system is that it does not need any computing 
power or extra equipment, such as fans. Instead, it removes the noise ‘from the source’. Moreover, with 
no moving parts, such as fans, there is a limited risk to wear out the components.

In a product with a proper thermal design, heat is transferred from electronic components to the ambi-
ent environment in three steps:

1. Within the semiconductor component package.
2. From the package to a heat dissipater, a so called heat sink.
3. From the heat dissipater to the ambient environment.
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The purpose of the design is to devise an efficient thermal connection from the component package 
surface to the heat sink and on to the ambient environment. To achieve this, the designer needs to have 
a thorough understanding of heat transfer fundamentals, of design factors that influence thermal per-
formance, and also of available interface materials.

Axis cameras make use of thermal pads commonly found on the underside of heat sinks to aid the con-
duction of heat from the component being cooled, such as a CPU or any another component, to the heat 
sink. Also, there are temperature sensors located in different parts of the camera to help monitor and to 
optimize heat behaviour.

Axis’ OptimizedIR solution uses intelligent LED cooling. If an LED is not sufficiently cooled, its lifespan 
will be drastically reduced. The intelligent LED cooling uses Surface-Mount Devices (SMD) and thermal 
so called vias, made of copper, to improve heat transfer even more.

The ultimate benefit of cooling down the image sensor is reduced image noise, but also a reduced need 
for bandwidth and a lower storage cost.

2.3 Protection against demanding electrical environments

Disturbance from electrical environment
Electromagnetic interference (EMI) is disturbance that affects an electronic device from either con-
ducted or electromagnetic radiation emitted from an external source. The source may be any object, 
artificial or natural, that carries rapidly changing electrical currents such as other electronic devices 
(radio transmitters, mobile phones, microwave ovens), digital communication, power grid fluctuations, 
lightning etc. 

EMC requirements concern two basic concepts: emissions and immunity (susceptibility). Radio fre-
quency (RF) emissions are a byproduct of electrical or magnetic activity. The emissions from one device 
can interfere with other devices and could potentially cause problems. Immunity is a measure of how 
good a system is at rejecting interference from other devices. Both emission and immunity are factors 
that need to be taken into consideration before determining how a product shall be installed in an exist-
ing environment.

What will happen if electrical devices could not handle disturbances from electrical environments?
EMI disturbances may interrupt data to or from the video product, degrade the image quality, add audio 
noise, restart the product or even cause permanent damages. This is generally known as electromag-
netic interference or EMI problems.

International standards to regulate electrical devices
There are several standards to regulate Electromagnetic compatibility (Emission and Immunity) between 
electronic devices. Internationally IEC (International Electrotechnical Commission) sets international 
standards for radiated and conducted electromagnetic interference. In Europe, the European Committee 
for Electrotechnical Standardization (CENELEC) sets the European Norms (EN) to control Electromag-
netic Compatibility (EMC). In United States, Federal Communications Commission (FCC) regulates the 
EMC compliance with title 47 of the Code of Federal Regulations (47CFR). FCC only regulates radiated 
and conducted emissions without including any immunity requirements.

Axis’ design fulfills and above these standards requirements
All Axis’ products fulfil the Information Technology Equipment (ITE) category and the corresponding 
legislated EMC standards are EN 55022/CISPR 22/FCC Part 15 for emission and EN 55024/CISPR24 for 
immunity.

On top of those, some of Axis’ products also comply with generic immunity standards:

> Domestic, shop, office environment: EN/IEC 61000-6-1
> Industrial environment: EN/IEC 61000-6-2
> Railway environment: EN 50121-4, IEC 62236-4
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The immunity requirements are tougher in industrial environments compared to office environments, 
and the railway immunity requirements are the toughest. The immunity standards include tests for:

> Electrostatic discharges (ESD)
> Radio frequency electromagnetic field
> Fast transients
> Surge transients
> Conducted radio frequency disturbances
> Power frequency magnetic field
> Pulse magnetic field

 
Axis’ products are always tested and certified according to the relevant standards at external accredited 
test labs. To increase the safety in case of mistakes that might occur during installation, i.e. incorrect 
cable connection, Axis’ products are designed so that the power input has reverse polarity protection 
and the I/O ports have overcurrent protection. Each part of a system is important in regards to 
electromagnetic performance. Recommendations from Axis is to use shielded cables wherever is possible.

See Section 13, Useful links, ‘Shielded or unshielded network cables’, for more information on the choice 
of cables and the electromagnetic environment.

Electrical safety
Since network cables can cover up to 100 m (328 ft) distances and may be placed outdoors, they are 
exposed to hazardous voltages. All Axis’ products use isolated network and power over Ethernet com-
ponents to separate the hazardous voltage from the end user. All Axis’ products are tested and complied 
with EN/IEC/UL 60950-1 and EN/IEC/UL 60950-22 (for outdoor products).

See Section 13, Useful links, ‘Best practice for outdoor installation of Axis cameras’, for more informa-
tion on how to install Axis cameras to protect them against power surges.

3. Impact proof tests
Many security cameras are placed in environments where they are subjected to various kinds of impacts. 
The most obvious example is vandalism and other physical attacks on the camera, but it can also be 
branches and debris blowing at the camera on a windy day, or birds or animals resting or climbing on the 
camera. Another example is the human factor: even an experienced installer can occasionally drop a 
camera on the ground. The material used for the transparent domes of Axis cameras is polycarbonate 
plastic, which is the same material used in police shields, ice hockey rinks and jet fighter canopies.

Impact proof tests are performed according to European standard (EN) and International Electrotechni-
cal Commission (IEC) standard EN/IEC 62262. The IK rating of the standard specifies to what extent an 
enclosure protects its contents from external impacts. The tests are used to demonstrate an acceptable 
level of robustness when assessing the safety of a product and are primarily intended for testing elec-
trotechnical items. Axis’ impact proof tests go further than the requirements of the EN/IEC 62262 
standard, to extend the lifespan of Axis products. In Axis’ tests, it is always the weakest part of the 
camera that is tested.

There are no standardized ratings higher than IK10 in EN/IEC 62262, so every company has its own way 
of defining ratings with more energy. Since the IK test is designed to test the protection of the inner 
parts of a product, it is more correct to call it a robustness test instead of an impact proof test. An IK10 
certification does not mean that the product is ‘impact resistant’.

According to EN/IEC 62262, IK10 testing should be performed as follows:
‘Each exposed surface of the product should be hit five times, evenly distributed over the surface. In no 
case shall more than three impacts be applied in the surroundings (area) of the same point of the 
product’.
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Axis’ quality testing goes beyond the standard, defining a higher level of protection. According to Axis’ 
criteria every exposed surface should be hit five times, with a total of up to 30 hits from different planes. 
A standard IEC probe, with a mass of between 0.25 kg (0.55 lb) and 10 kg (22 lb), is selected for use ac-
cording to the IK rating. Axis products are tested using the vertical hammer method and, according to 
Axis’ criteria, the impact points are selected among the weakest points of the camera. This is an impor-
tant distinction, since the standard itself does not define that the product needs to be tested at its 
weakest points. It is quite possible for a manufacturer to choose the strongest points of the camera 
when testing for IK10, leading to a successful test result, but possibly to a less robust product.

After the test, the camera should still meet the stated IP rating, meaning that the camera retains its 
water and dust resistance even after being severely impacted from many angles (see Section 4, Water-
proof tests, for more information on IP testing). There should not be any permanent deviations inside the 
enclosure that affect the function of the product, nor should any internal components have failed or 
deteriorated. Again, this is an important aspect, since standard tests such as IK and IP do not demand 
that they should be applied in combination. A manufacturer can test their product for IK and IP sepa-
rately and in this way meet the requirements. However, in a real-life situation, the product that has been 
subjected to impacts, such as vandalism, would then lose its water resistance and cease to function 
during the next rain.

Axis cameras are designed based on lessons learned from previous tests, coupled with the latest tech-
nology. Impact testing is performed on prototypes to ensure supplier quality control and structural in-
tegrity. A high-speed camera is often used during prototype testing to analyze dome deformation and 
behavior.

4. Waterproof tests
The elements can have a powerful effect on camera operability. Water can penetrate cameras that are 
exposed to rain, which can impair the way they function. In severe cases, cameras exposed to water can 
fail and expose the public to potential electrical hazards. Cameras mounted at construction sites, mining 
operations, transportation systems and similar environments are subjected to high levels of dust and 
particles in the air. The dust can impair image quality or render a camera inoperable. Axis cameras are 
tested for both dust and water resistance.

Figure 3: Impact proof test of a camera.
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Regarding how waterproof a product is, datasheets usually state that the product is IPXY certified, 
where ‘X’ is a number between 0 and 6, and ‘Y’ a number between 0 and 8. The first digit indicates the 
degree of protection against the intrusion of solid objects, such as dust, and the second one against 
water. IP tests are performed after the impact and robustness tests. 

To measure the housing integrity of a camera, Axis uses the IEC/EN 60529 standard, which consists of 
two tests. During the first one, the camera is placed in a dust chamber and subjected to extremely high 
levels of fine grain talc, at an underpressure of 20 mbar (15 mmHg, 0.29 psi), for a period of 2 hours 
when the test is performed at Axis, and a further 8 hours when the test is performed at Underwriters 
Laboratories (UL). UL is an independent safety consulting and certification company, with offices in 46 
countries. The dust level is high enough to present a severe health risk to anyone exposed to it for a 
prolonged period of time. It is a good indicator of the housing integrity of a camera and the quality of 
its sealing gaskets.

During the next test, the camera is exposed to a high pressure water stream with a flow rate of 100 l/
minute (26 gallons/minute) onto the camera from a few meters or feet away. Following the test, the 
camera is opened and inspected for water ingress with special attention paid to its sealing gaskets. Its 
functionality is also thoroughly checked.

 
Figure 4: Water proof test of a camera.

At Axis, hundreds of IP tests are performed every year, both in-house, and at external test centers. IP 
ratings are self-certified, which means that there is no oversight and cheating is possible. To substanti-
ate Axis’ claims that products are water proof, all products are sent to accredited evaluators for inde-
pendent testing. UL tests if the claimed IP rating is correct and certifies the products according to their 
safety standards. The product receives a National Electrical Manufacturers Association (NEMA) certifi-
cate. That way, no cheating is possible.

See Section 13, Useful links, ‘The IP rating system’, for more information about the meaning of different 
ratings.

5. Vibration tests
A camera can be subjected to vibrations from many sources. A camera sitting by a server room, a cam-
era in a factory, or a camera mounted on a vehicle or shipped to a customer can undergo regular vibra-
tions. Over time, vibration can cause a change in key camera functionalities, such as focus or mechani-
cal properties. The ability to keep focus under low level vibrations is critical for the image quality of any 
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camera. Excessive vibration can also wear down screws and other components, leading to permanent 
damage and camera failure.

Axis cameras are tested for both robustness and performance. Vibration testing is done primarily to 
confirm that a product fulfills international standards or norms, and to determine the robustness of the 
camera. Other tests subject the camera to vibrations to test its performance in order to quantify the 
user experience or measure some shorter term robustness, such as tilt motor stability.

Vibration tests are made up of three types of tests: vibration robustness tests, vibration performance, 
and shipment tests. Robustness tests check how a product works after being subjected to vibration and 
shock, and performance tests check image stability during vibrations. Shipment tests checks whether a 
product will function properly after transport.

5.1 Robustness test

Axis’ robustness tests checks that the product and its materials are robust, to ensure better protection 
against vandalism or accidents.

Most products are tested for vibration according to IEC 60068-2-6 and shock according to IEC 60068-
2-27. The total number of cycles in the vibration test, for a typical outdoor product, exceeds 1 million. 
In the shock test for a typical outdoor product, the camera is subjected to 600 shocks at 15 G. Following 
the tests, the camera is closely examined for loose screws, mechanical defects, material failure and 
other key mechanical properties.

Figure 5: Equipment used for the robustness test.

The complete camera is always tested, not just its parts, in order to ensure that the camera can still 
deliver a perfect image after each test. After the camera has been subjected to the robustness test, 
there should not be any permanent defocusing or functional problems. The camera should always be 
able to refocus through its software and hardware.

5.2 Performance test

In order to ascertain good image stability during vibrations, Axis has developed far-reaching tests. Axis 
tests extensively over and above the standards to gauge the performance of a camera during operation, 
such as the image stability of a Pan-Tilt-Zoom (PTZ) camera undergoing low level vibrations. 
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5.3 Shipment tests

Shipment tests are performed to ensure that a camera will arrive fully functioning at the customer’s site. 
The vibrations of the camera inside the box are measured. As the size of cameras and lenses increase, 
such tests are more and more important.

Shipment tests are run on packages to determine the integrity of the packaging and its ability to protect 
the product. A camera, in its packaging, is placed on a platform. It is then subjected to a random vibra-
tion profile that replicates a bouncing truck on a poor quality road. A typical test simulates thousands 
of miles travelled by road and air.

 
Figure 6: Equipment used for the shipment test.

5.4 Vibration research and test development

Besides robustness, performance and shipment tests, Axis engages in vibration research to better un-
derstand and define the real-life environments where a camera may be placed. Experimental test devel-
opment is important to measure specific characteristics that could lead to improvement in user experi-
ence, such as image stability during low level vibrations.

Vibration research activities are performed to define the types of vibrations encountered by Axis cam-
eras in real life. The ensuing data is useful in customer problem case resolution, experimental test de-
velopment, image stabilization calibration and design. The data is also used when calibrating and testing 
tilt motors and holding currents in PTZ cameras.

The purpose of the experimental test development is to measure qualities not defined in standards and 
that are of special interest to a project. Experiments have been developed to test the stability of an im-
age undergoing vibrations, to test the accuracy of a camera when restored to default values, and to 
check at what level a PTZ camera will fail during shock vibrations. A test has even been developed to 
determine how smooth the pan of a new camera is compared to an old one.

6. Abrasion tests
Abrasion tests are performed in a lab to check whether the surfaces protecting the lens, such as poly-
carbonate windows or domes, are resistant to abrasive materials. The ISO 11998 standard called ‘Paints 
and varnishes–Determination of wet-scrub resistance and cleanability of coatings’ is used for testing the 
resistance of wear and abrasion of surfaces, including all coatings, varnishes and logotypes.
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The samples are scrubbed with an abrasive cleaning pad and soap water with a predetermined pressure 
against the tested surface. Each sample is subjected to 100 cycles. After the test, the product should 
still function properly, with maintained image quality. It should also be esthetically pleasing. The AXIS 
logotype, for example, must be legible at a distance of 40 to 50 cm (1.3 to 1.6 ft), and all colors must 
remain. Visual scratches may occur but should not be visible from a distance of 100 cm (3.2 ft). The 
coating or varnish should not be completely worn out. When testing the transparent material covering 
the camera lens, such as domes or windows, the image quality must not be reduced. See Figure 6 for 
examples of passed and failed abrasion tests.

 
Figure 7: An example of passed and failed abrasion tests.

7. Climate tests
Security cameras are used all over the world in indoor as well as outdoor environments. They are ex-
posed to enormous variations in temperature–from the searing heat of the Middle East to the icy cold 
of Alaska. In addition, cameras are often mounted on top of poles or buildings, exposing them to ex-
treme wind and sunlight. Consequently, temperature resistance is a critical aspect of any security cam-
era.

High or low temperatures can cause components to fail or freeze. Prolonged exposure to even moder-
ately high temperatures reduces the lifespan of equipment. Humidity can cause component damage, but 
can also cause condensation on the inside of the camera dome in warmer temperatures, and frost in 
cooler ones.

Ensuring that Axis cameras work reliably in extreme climate conditions is a critical issue during design 
and production. Datasheets specify a maximum and minimum operating temperature, as well as a start-
up temperature. To make sure that all products fulfill the defined values, extensive climate testing is 
performed, both in labs and at live sites. Long-term tests, where cameras are subjected to extreme 
temperature and climate conditions, are performed in Sweden, Thailand and Russia.
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7.1 Lab (low and high temperature tests)

Temperature tests in labs are performed in climate chambers, where all types of temperatures and cli-
mates can be simulated. Axis has got several different climate chambers. Tests are made with an interval 
margin of ±15 °C (±27 °F) at either end of the operational temperature range. The humidity range spans 
from 0 to 100%.

 
Figure 8: Temperature test in a climate chamber.

Components as well as complete products are tested. All components have a margin of at least 
5 °C (9 °F) to product specifications. Image quality tests are made in different temperatures to ensure 
image quality across the entire operating temperature range. In addition, condensation performance 
tests are made to ensure that fog does not build up in front of the lens inside the dome in high humid-
ity environments.

Low temperature test
Axis cameras are guaranteed to start at the camera startup temperature stated in the datasheets, and 
the cold condition temperature is the most critical one. However, the minimum operating temperature 
can be lower than the startup temperature once the camera has started.

High temperature test
Axis cameras are designed to keep the noise level at a minimum to guarantee the required image qual-
ity. The design is highly focused on heat dissipation. Even in low light conditions, Axis cameras keep 
down the visible noise, thanks to their passive sensor cooling system.

7.2 Live sites

In addition to extensive lab tests, Axis products undergo live site tests. Live site tests are performed to 
observe the long term effects on products in real-life environments. They provide better knowledge of 
product behaviors and environmental effects of diverse climate scenarios in varied climate zones than 
lab tests do. The results are unquestionable and a great complement to the tests performed in climate 
chambers, since the live site tests give reliable data about condensation, corrosion, and mechanical and 
cosmetic defects of the tested products. The results are used when developing new products. A weather 
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station is mounted next to the products and collects all the information. The climate data is saved and 
analyses are conducted on all environmental parameters that the products are subjected to. Finally, the 
climate data is also used to improve climate chamber tests.

Live site tests are performed in varying locations and climate zones all over the world. The climate zones 
are chosen according to International Electrotechnical Commission (IEC) and United States Military 
Standard (MIL) standards. These standards have been established as representative standards for envi-
ronmental testing. In Lund, Sweden, warm temperature tests (IEC) and intermediate cold tests (MIL) are 
performed, and Novosibirsk, Russian Federation, is the location for cold tests (both IEC and MIL). Warm 
damp equable tests (IEC) and high humidity tests (MIL) are performed in Bangkok, Thailand. The table 
below indicates the temperature and humidity ranges for the different test locations, both during sum-
mer and winter.

Live site Temp. 
summer

Humidity 
summer
[%RH]

Temp. winter Humidity 
winter
[%RH]

Novosibirsk 10 °C to 35 °C
(50 °F to 95 °F)

25 to 95 -40 °C to 0 °C
(-40 °F to 32 °F)

60 to 95

Bangkok 25 °C to 40 °C
(77 °F to 104 °F)

30 to 95 23 °C to 35 °C
(73 °F to 95 °F)

50 to 95

Lund 12 °C to 32 °C
(54 °F to 90 °F)

25 to 100 -15 °C to 5 °C
(5 °F to 41 °F)

70 to 100

Figure 9:  An Axis camera installed on site in Lund.
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Figure 10: Image taken from an Axis camera installed on site in Novosibirsk.

 

Figure 11: Image taken from an Axis camera installed on site in Bangkok.

8. Reliability of the firmware
For a product to be reliable, the firmware must be dependable at all times. A camera used for surveil-
lance is expected to have high uptime and availability. When the user needs video, they should get 
video without delay or interruption. After installation, the user should be able to forget their camera 
since it is working, and it will keep on working.
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When it comes to testing firmware reliability, there is not the same level of acknowledged international 
standards as there is for hardware. Since there is not any explicit standard for reliability, Axis invests a 
lot of research in developing reliability testing, both internally, at Axis research and development de-
partment, but also together with universities and in co-operation with Swedish companies in other in-
dustries. Axis does not only follow best practices, but advances them or invents them when needed.

At Axis, two types of reliability tests are performed – load testing and stress testing. Load testing veri-
fies that the camera can operate with the expected performance, even when being used to its limit. The 
camera is put under heavy load, including multiple video streams, starting and stopping streams, han-
dling events, running analytics, and so on, for an extended period of time. Stress testing verifies that the 
camera can handle unexpected and extreme loads, for example due to network problems, a glitch in the 
system or even a network attack. The camera should be able to handle such problems and continue to 
operate once the problem disappears.

A large team of test engineers with hundreds of computers and servers with different types of operating 
systems and a network infrastructure of over 1,000 Ethernet ports are testing all combinations of setups 
on all Axis products for at least 10 weeks before release. Besides ensuring that all new Axis cameras and 
encoders are fully compatible with Axis’ own video management systems – AXIS Camera Companion, 
AXIS Camera Station and AXIS Video Hosting System (AVHS) – it also covers compatibility testing with 
a number of market-leading video management systems from Axis Application Development Partner 
(ADP) program. Before a new firmware is released, tests are performed to ensure that it is working with 
internal and external applications. The firmware is tested for function, performance, stability and system 
compatibility in several thousand test cases.

 
Figure 12: Test engineer in a test room.

The ADP program helps software vendors streamline their software integration, giving them comprehen-
sive integration support for video management software, integration with building management systems, 
device and network management, physical access control, video analytics and live video streaming.

See Section 13, Useful links, ‘Streamlining software integration’, for more information about ADP.

9. Quality during production
A product must be completely and fully operational with all its intended capabilities at launch, and al-
ways with complete documentation for partners and end customers. To maintain quality assurance, all 
Axis products are tested thoroughly during production. Axis has received many awards for its products, 
which serves as proof of their quality. 

See Section 13, Useful links, ‘Awards’, for a complete list of awards awarded to Axis.
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9.1 Production

A manufacturer working for Axis must apply quality control at all stages of the production process. The 
quality assurance covers components, tools, management, the selection and training of staff, and also 
the finished products, the packaging of the products, and so on. The finished product must conform to 
the product design specifications in all aspects.

Axis products are tested several times during the production process. At all Axis manufacturing sites, 
quality control starts as components arrive. Individual components are checked and measured. Once the 
components have been checked, electronics are surface-mounted using state of the art manufacturing 
methods. To ensure that no error goes undetected, automated and manual testing, including optical, 
visual and x-ray inspection, are used. PCB assemblies are tested electrically before being approved for 
the next step, which is box build in a classified clean room. A proprietary system of active alignment is 
used to perfectly align the sensor and lens. Once the box build is completed, a battery of functional tests 
is performed. Every single camera is tested. Some testing is automated, but every camera is also ap-
proved by a trained operator.

Figure 13: A trained operator performing some of the tests.

In the following step, every camera passes through one of Axis’ Configuration and Logistics Centers 
(CLC), located in various places around the world. As the products arrive, quality control procedures 
start. When a customer puts an order, cameras are picked, configured and once again subjected to a 
number of tests, similar to the ones they were subjected to during manufacturing, before they are 
packed. A dedicated tester is responsible for each camera.

Figure 14: Products boxes arriving at an Axis CLC.
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Key components 
Most components, including all critical components, such as image sensors, lenses, product specific 
chipsets and all mechanics, are sourced by Axis to maintain quality assurance throughout the supply 
chain. Generic components are sourced by Axis’ contracted manufacturers.

 

Figure 15: Components tests at an Axis factory.

Image Based Alignment System
One important step during the box build is the alignment of the image sensor using Axis’ proprietary 
Image Based Alignment System (IBAS). This system tests the lens and sensor as one unit and makes sure 
that they are properly aligned. The result is an even image without dark or blurred corners.

 

Figure 16: IBAS machine used to align the image sensor.

9.2 Environment

Without any exception, all materials in an Axis product should follow environmental requirements. By 
integrating environmental aspects early on in the design process, Axis is able to control the quantity and 
type of materials used in all products. Also, the energy efficiency and design for recyclability of the 
products can be optimized. Axis strives to optimize product disposal, component functions, material 
usage and product lifespan.

It is easy to dispose of Axis products that no longer are being used or that are outdated. A layman with 
standard tools can disassemble them, and all materials are identifiable. Parts can quickly be detached, 
especially parts with high recycling potential.
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The total number of components used to achieve certain functions is reduced, by integrating multiple 
functions into each component. To achieve a function by other means, software functions can replace 
hardware functions.

Material usage is optimized in several ways. Less material is used and the best material is chosen for 
every component. For this purpose, Axis maintains a list of banned and restricted substances. Materials 
that consume less energy to implement from raw material are chosen. For example, Axis products con-
tain a high level of recycled aluminum. Also, the different types of materials in Axis products are kept to 
a minimum, and mixing materials is avoided where it is not necessary. Recyclable material is used wher-
ever possible. Finally, component sizes and weight are kept to a minimum, emphasizing quality with good 
design instead of oversizing.

The lifespan of Axis products is optimized, by choosing the right materials and minimizing energy con-
sumption in product usage. All products have a timeless design, and they are designed to facilitate the 
replacement of components and subassemblies, should they need updating. The products are designed 
to make service and repairs easy.

See Section 13, Useful links, ‘Environmental considerations’, for more information about Axis’ environ-
mental considerations.

9.3 Materials

Even if environmental considerations affect the choice of materials in Axis products, the quality of the 
materials is never compromised.

Axis cameras are made of a combination of metal and plastics. Metal chassis are evidently durable and 
of high quality, but the plastic materials in Axis products are of the highest quality as well. For example, 
metal is used as heat sink, but plastic is also used in many parts of the camera for a reason. Plastic 
materials offer very good impact strength and have a considerably lower weight compared to metal. The 
low weight is beneficial for many aspects, i.e. it has a less impact on the environment during transporta-
tion. Thanks to its characteristic, plastic suppresses “impacts or strikes” and can thus protect the inte-
rior parts of the camera. Plastic can be recycled and doesn’t rust. Moreover, it offers an insulation layer 
against heat and electricity.

There are plenty of choices when it comes to plastics. Important factors to be considered when selecting 
a plastic material are its mechanical properties, such as impact resistance, its optical performance and 
its chemical resistance, for example against corrosion. Other, equally important, factors are the ability 
of the plastic material to cope with solar radiation and temperature variations, since materials expand 
and contract in volume when temperature changes. Manufacturing possibilities and the cost of a mate-
rial are also essential. Axis’ has the highest quality requirements. One example is that less than 15% of 
the evaluated manufacturers worldwide fulfilled Axis’ requirements for domes. 

The material used for Axis camera windows and domes is polycarbonate (PC) instead of the more com-
mon polymethyl methacrylate (PMMA), due to UL and impact requirements. PMMA, which is used in for 
example fish tanks and rear lamps in vehicles, is more fragile, whereas PC has excellent impact resis-
tance and very good optical properties. The PC grades used in Axis products are of the highest quality 
from the top industry material suppliers. It is used in places where impacts and collisions are common, 
such as police shields, ice hockey rinks and jet fighter canopies. In an Axis product, a window made of 
plastic will normally only get marks when being hit, but it will not crack or shatter, thanks to its PC 
material.

PC is more difficult to manufacture which makes the price approximately 2–3 times higher than for 
PMMA. The PC material used in our windows and domes are all UV-stabilized to increase the service life. 
For non-transparent covers, PC alloys and other materials are used to enhance the Ultraviolet (UV) re-
sistance even further.
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Axis products are made from materials with very low and compatible thermal expansion coefficients to 
minimize focus variations due to temperature variations. Minimizing the effect of temperature on the 
size of lenses, lens holders and sensor holders, thus avoiding movement of the lens, means that the high 
image quality is always maintained.

10. Axis’ technical support
Axis quality is not all about design, tests, standards and approvals, but it is also the assurance that it 
extends all the way to Axis’ technical support. Technical support is available in many ways.

Axis has a helpdesk offering detailed online assistance and troubleshooting through direct contact with 
Axis’ technical support. There are over 100 support engineers across the globe speaking more than 15 
languages, who are ready to assist customers everywhere, at any time. In contrast to many other 
manufacturers, all Axis support engineers are directly employed by the manufacturer, meaning that 
competence is consistently maintained and developed and that support staff can have direct contact 
with the development organization. In fact, 95% of all support cases are solved by local technical ser-
vice organizations that strive to resolve all issues on the first contact. 

There is also the possibility to chat (English only) with an Axis support engineer, who will respond 
within 5 minutes. Customers receive instructions and troubleshooting round-the-clock. Where internet 
access is limited for online service, many regions have Axis one-to-one phone support, in local lan-
guages.

 
Figure 17: An Axis support engineer engaged in one-to-one phone support.

Easy to find on Axis’ web site, there is an FAQ with topic specific answers to common questions. The 
FAQ is updated with the latest product introduction as well as information about the installation, con-
figuration, troubleshooting and optimization of all Axis products.

All Axis products come with a 1-year or 3-year warranty, depending on the product. Axis offers the 
possibility to purchase extended warranty that covers cameras, video encoders and physical access 
control products for up to 5 years.

If Axis technical support should find a product to be defective within the warranty period, Axis has 
partners in 18 countries handling the repair and replacement of malfunctioning equipment. When 
returned to Axis, failing products are checked and analyzed thoroughly, to further improve the reliability 
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of future products. To maintain surveillance for mission-critical installations, Axis can replace the 
defective unit under warranty before the customer sends it to an Axis’ partner for repair. 

See Section 13, Useful links, ‘Technical support’, for more information on the helpdesk, chat, FAQ and 
warranty.

11. Axis certified
The fundamental purpose of all Axis’ quality efforts is to expand the lifespan of its products and mini-
mize the overall total cost of ownership (TCO) of the products for the customer.

Through mandatory testing of every single product at one of Axis’ own facilities, Axis further ensures 
that the products are reliable and dependable.

Choosing the best material, components and cooling systems increases the reliability of Axis products. 
The robust equipment can better withstand shock and vibration, extreme temperatures, moisture and 
dust, power surges, ESD and power fluctuations.

 
Figure 18: Thorough testing makes Axis products more reliable which results in better uptime.

Reliable products mean fewer repairs, less maintenance and fewer service calls. The initial cost of a 
video surveillance system is only a portion of the total cost of ownership. A low price and warranty may 
make a camera seem attractive, but the camera can end up costing several times more than its pur-
chase price during its lifespan. If a video surveillance camera should fail within its warranty period, 
many manufacturers will simply replace the product, rather than repair it. However, the process of re-
placing that camera can be very expensive for the end user or the system integrator. Sending a techni-
cian up a ladder to replace a failed video surveillance camera often costs more than the camera itself. 
It is also important to consider the potential damage or theft during downtime, when the camera is not 
providing surveillance, or the cost of having to close down a store to replace a camera in a retail envi-
ronment, or re-route traffic to replace a camera in a city surveillance installation.
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With Axis products, surveillance systems have better uptime, which means less negative impact on 
customers’ business and operations. Everything in the datasheets of Axis products is thoroughly verified. 
Axis cameras are always tested above and beyond the industry standards, in worst case scenarios. The 
tests ensure that Axis cameras will function properly and deliver clear images in extremely hard 
conditions, and that the products will perform well outside the specifications in almost all situations.

The proven reliability of a camera can help to defer costly replacements during the system life cycle and 
improve utilization. In short, product reliability can optimize capital, operations and maintenance 
expenditures.

12. Acronyms and abbreviations
ABS Acrylonitrile Butadiene Styrene 

ADP Application Development Partner

AVHS AXIS Video Hosting System

CLC Configuration and Logistics Center

CPU Central Processing Unit

EMC Electromagnetic Compatibility

EMI Electromagnetic interference

EN European standard

ESD Electrostatic Discharge

FCC Federal Communications Commission

HDTV High-definition Television

IBAS Image Based Alignment System

IEC International Electrotechnical Commission

IP International Protection marking

IP Internet Protocol

IR Infrared

ITE Information Technology Equipment

LAN Local Area Network

LED Light-emitting Diode

MIL United States Military Standard

MTF Modulation Transfer Function

NEMA National Electrical Manufacturers Association

PC Polycarbonate

PCB Printed Circuit Board

PMMA Polymethyl methacrylate

PoE Power over Ethernet

PTZ Pan-Tilt-Zoom

RF Radio frequency

SMD Surface-mount Device

TCO Total Cost of Ownership

UL Underwriters Laboratories

UV Ultraviolet
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13. Useful links

For more information, see the following links:

Axis Communications – ‘Streamlining software integration’: 
www.axis.com/partner/adp_program/ 

Axis Communications – ‘Awards’: 
www.axis.com/corporate/press/awards.htm

Axis Communications – ‘Shielded or unshielded network cables’:
www.axis.com/files/whitepaper/wp_network_cables_47113_en_1203_lo.pdf 

Axis Communications – ‘Best practice for outdoor installation of Axis cameras’:
www.axis.com/techsup/faq/index.php/FAQ115677

Axis Communications – ‘Environmental considerations’: 
www.axis.com/corporate/about/environment.htm

Axis Communications – ‘The IP rating system’: 
www.axis.com/products/cam_housing/ip66.htm

Axis Communications – ‘Technical support’:
www.axis.com/techsup/index.htm



Axis offers intelligent security solutions that enable a smarter, safer world. As the global market 
leader in network video, Axis is driving the industry by continually launching innovative network 
products based on an open platform - delivering high value to customers through a global 
partner network. Axis has long-term relationships with partners and provides them with 
knowledge and ground-breaking network products in existing and new markets.

Axis has more than 1,900 dedicated employees in more than 40 countries around the world, 
supported by a network of over 75,000 partners across 179 countries. Founded in 1984, Axis is a 
Sweden-based company listed on NASDAQ Stockholm under the ticker AXIS. 

For more information about Axis, please visit our website www.axis.com.

©2015 Axis Communications AB. AXIS COMMUNICATIONS, AXIS, ETRAX, ARTPEC and VAPIX are registered 
trademarks or trademark applications of Axis AB in various jurisdictions. All other company names and products 
are trademarks or registered trademarks of their respective companies. We reserve the right to introduce 
modifications without notice.
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