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Technical Report on the Nokia 808 Pureview

In this report I plan to present my research into the Nokia 808 and the associated 'Pureview Pro' technology, 
reporting on the technology itself and how it has been presented to the consumer.

Introduction

The Nokia 808 is a smartphone produced by the Nokia Corporation, announced in February 2012 and 
expected to be available for purchase later in the same year.

The phone is seen as an update to the highly successful Nokia N8, well known for it's all round capabilities 
and a high quality camera compared to similar smart phone models of the same era. The Nokia 808 builds 
on this reputation in part with the introduction of the Pureview Pro technology developed by Nokia in tandem 
with an image sensor advertised as 41 megapixels in size.

41 megapixels represents an attribute that has never been seen before in a mobile phone camera, or in fact 
in a consumer level digital photographic product whatsoever, and as could be expected this specification 
alone has generated a great deal of hype for the phone and the technology it uses. 

The Pureview Pro technology at present encompasses the 41mp sensor itself and the the Carl Zeiss optics 
paired with it in the Nokia 8081 and also the procedure for operation including the sue of oversampling. This 
technology has won an award at TIPA for 'Best Imaging Innovation' and this has only added to the media 
interest in the product.

“Camera phones have often been criticized for inferior photo quality. But those days are over now that Nokia PureView technology has  
arrived. As implemented in the pioneering Nokia 808 PureView, a comparatively huge sensor - both in terms of physical size (1/1.2 inch)  
and resolution (41 MP) - serves as the key to real world photographic performance. Nokia PureView technology also uses smart pixel  
oversampling techniques for lossless digital zooming and noise free photos and videos. Nokia PureView technology is only the  
beginning of a revolution in mobile imaging, as Nokia promises to bring it to more products in the future.” 2 

The 41 megapixels USP

Every phone needs a unique selling point, sometimes one that concerns nothing more than an identity 
created through well considered branding, sometimes one that focuses on a new design feature in terms of 
aesthetics, and sometimes one that references to an innovative technology. In the Nokia 808 the first thing 
that people will hear about is the inclusion of a 41mp sensor, most certainly an innovation in terms of 
technology but so much so that it in itself helps to create a unique brand identity for the phone.

The 41 megapixel sensor specification was sure to grab headlines and catch people's attention, and this I 
expect was well calculated and the repercussions thought out. Nokia will have known that in the modern 
marketplace one cannot simply rely upon a large number of pixels to guarantee success; in recent years 
consumers have grown wise to the vacuous promises of improved image quality from higher and higher 
megapixel figures and the megapixel war has essentially ground to a halt, and so Nokia will have carefully 
prepared their next move to reassure consumers that the camera is not 'just' 41mp camera, that there's 
something more to it.

The way that Nokia have done so is to stress that the 41mp are not used in the manner that might be 
expected; the large number of pixels are not simply directly output to the final image. The huge number of 
pixels are instead used to attempt to overcome a recurring problem in mobile phone cameras, that optical 
zooms systems are not practicable. In providing such a large number of pixels Nokia aims to allow the user 

1 http://europe.nokia.com/PRODUCT_METADATA_0/Products/Phones/8000-
series/808/Nokia808PureView_Whitepaper.pdf

2 http://www.tipa.com/english/award-details.php?iId=3167&sAward=Best%20Imaging+Innovation



to substantially zoom in to the image digitally without having to interpolate data. Nokia's head of Imaging 
Experience, Damian Dinning has been quick to stress the point that the system was originally developed for 
such a purpose.3 

Further to this, the company recognises that since the zooming capabilities won't always be pushed to the 
usable maximum, the remaining gap between the number of recorded pixels and the number of pixels 
required by modern day social standards for sharing or recording can be used for 'oversampling'.

The idea is that with more data available, pixels can be used together to generate a combined pixel value 
per group (group size flexible depending upon specified output size) and in the process minimise noise and 
other imaging issues. The algorithms for exactly how this is done are of course trade secrets, but it is clear 
that at least theoretically there is some clear logic in this argument.

With this Nokia has taken quite a risk in mystifying the technology; there is a fair chance that the average 
consumer won't understand the complexities of the implications of oversampling. The pay off for Nokia 
however is that they can use this new word as part of their brand, a certain amount of mystification is of 
course desired for it creates a sense of trust in the knowledge of the supplier, but more importantly they can 
entrust this wonder-word with the ability to combat the woes of the consumer unquestioned. 

On the Nokia website oversampling technology is credited directly with allowing the creation of 'stunningly 
sharp and clear 5MP photos'4, allowing the user to 'zoom and zoom again', and shoot in apparently any 
lighting situation no matter how low light without noise becoming an issue.

Specifications

Nokia have released what they refer to as a 'white paper' for those who wish to look a little deeper in to the 
technology behind the Nokia 808 Pureview. This is fairly informative, but is still from the sales angle and so 
the information from this source is best read with this in mind.

The Sensor

Firstly it provides details on the all important sensor. It is interesting to see that although the sensor is indeed 
41MP the largest recorded image from the camera is going to be 38MP, which admittedly isn't greatly less 
impressive, but it is worth pointing out that at no point will a 41MP image come from this imaging system.

3 http://www.youtube.com/watch?v=omuTcPFcHTo
4 http://europe.nokia.com/pureview



Something that is not immediately obvious from the previous illustration but that is nonetheless interesting is 
the fact that the illustration does not show any processing or dark pixels at the top/edge of the sensor as 
there are on other chips and they instead appear to be placed at the corners instead. I believe this is logical 
considering that this allows for a larger pixel count to be available at either of the standard aspect ratios 
although the case could also be that we are simply not shown the processing areas (which would make 
sense because at 41px Nokia would feel no need to include non imaging pixels in the pixel count as many 
others do).

The use of corner areas was probably a necessity for Nokia to consider because size will have been at a 
severe premium in the design of this sensor, the sensor is stated (almost as an aside at the end of the white 
paper, hinting that realistically the 'white paper' is still aimed at consumers) to be 1/1.2'', which calculates as 
being 21.1667mm wide which is a lot of space inside a phone for a camera sensor, especially considering 
the empty void in front of the sensor that would be required to spread light to a sensor of such size. 

Interestingly though, the value provided under 'pixel size' does not appear to correlate to pixel pitch as one 
would expect it to. The pixel size is quoted as '1.4 microns'5 and the product of this figure and the horizontal 
pixel count equals only 10.8192mm as compared to the 21.1667mm calculated above. This would indicate 
that either the values quoted are incorrect (I assume Nokia would not quote a smaller pixel pitch than strictly 
necessary, although I can certainly see the logic in reporting the size of the chip as as large as feasibly 
describable) or that there is considerable space on the sensor dedicated to other features. I can only 
speculate but this space could potentially be used for on chip processes or perhaps for extended 
microlenses, although these would have limited usefulness considering that the extensive binning operations 
taking part at the data processing would far outweigh any leakage from pixel to pixel that could be avoided 
through microlens technology.

I think it is much more likely that in the above diagram we are not seeing the whole chip and that the light 
gathering pixels do not occupy as much space as implied. From the above figures I calculate that the useful 
area of the sensor is actually only 1/2.34'', much closer to the industry standard for mobile phone sensors of 
1/2.3''.

Calculations: 1.4µm * 7728 = 10.8192mm

10.8192mm = 0.425952756 inches

1/ 0.4260'' = 2.3474

Sensor size = 1/2.3474''

DPreview has written with praise for the 1/1.2'' sensor size6 and I am surprised to see no mention of this 
incongruous data. They even go so far as to include the below diagram depicting the Nokia as having a 
1/1.2'' sensor as listed on the data sheet.

5 http://europe.nokia.com/PRODUCT_METADATA_0/Products/Phones/8000-
series/808/Nokia808PureView_Whitepaper.pdf

6 http://www.dpreview.com/news/2012/02/27/Nokia-808-PureView-with-41MP-sensor



Strangely, it is difficult to find any mention within the Nokia press releases or official specifications about the 
advantages of pixel combination in terms of an alternative to demosaicing. It surprises me considering that 
products such as the Foveon sensor have built a reputation on this alone that Nokia have felt they could 
leave this information hidden near the end of the white paper. They title this area of discussion with the 
phrase 'On a more technical note...' and so maybe this is an indication that they expect this advantage to go 
over the heads of the average consumer.

The benefits of having a combined value for a set of bayer array format pixels (or other colour filter arrayed 
pixels) would be that instead of having to interpolate colour data of one or more channels for each pixel, no 
interpolation would be required and thus aliasing artefacts such as moiré fringing would be greatly reduced 
without the aid of an anti-aliasing filter. Theoretically, since the AA filter is designed to cut out high frequency 
data, it's removal would lead to sharper more highly detailed images that retain a lack of aliasing patterns.

The Lens

The lens built in to the Nokia 808 Pureview is a Carl Zeiss 8.02mm, f/2.47 made from plastic pressed in 
mold8. Being moulded and being made out of plastic both apparently offer advantages in terms of how 
flexible the design can be to maximise the efficiency of the lens, and I expect (although obviously not stated 
by Nokia) that a plastic lens will be a lot cheaper and more durable.

Understandably, Nokia have opted for a relatively wide angle lens, with equivalent 35mm focal lengths of 26-
28mm9 depending upon aspect ratio. This means that, taking into account the large available zoom function 
the camera can operate a wide range of effective focal lengths.

Testing

Sadly I have been unable to test in person a Nokia 808 Pureview (although not for lack of trying) and so am 
unable to carry out any tests directly upon the camera. However, Nokia have provided test images from the 
camera at various resolutions and so I can test certain aspects of the system to a limited extent.

The image I shall be using10 was sourced via the DPReview article on the product, and the EXIF data (see 
Appendix 1) shows that the image was taken at the non standard ISO of ISO 58, presumably to allow for a 
wide aperture and thus shallow depth of field. Whether such an ISO shall be available in the standard 
release is unclear, but if it is that'll certainly be another point worth talking about.

For the meantime I've decided to look at the effect of oversampling within this system.

The image file I shall be using is a 38MP output jpeg file, direct from camera (as far as I can tell) and I shall 
try to roughly estimate the effect upon noise that downscaling to the camera automatic standard of 5MP 
would have.

Method

• Taking the original image in to photoshop it is saved as a tiff before any other work is carried out and 
re-opened.

• The aspect ratio percentage to take the image from 38MP to 5.03MP (the actual size of 5MP images 
created by the 808 Pureview) is calculated to be 36.24%.

• The image is then cropped to 500 pixels square using the top right hand corner for reference using 
the canvas size dialog. 

• This image is saved.
• Using the Image Size dialog the cropped image is downsized to 36.24% of it's original size using 

7 http://europe.nokia.com/PRODUCT_METADATA_0/Products/Phones/8000-
series/808/Nokia808PureView_Whitepaper.pdf

8 http://conversations.nokia.com/2012/03/05/nokia-808-pureview-carl-zeiss-science-of-making-the-perfect-
lens/

9 http://europe.nokia.com/PRODUCT_METADATA_0/Products/Phones/8000-
series/808/Nokia808PureView_Whitepaper.pdf

10 http://www.dpreview.com/news/1202/Nokia/close-up-captured-with-nokia-808-pureview.jpg



bilinear interpolation.
• The resulting file is 181 pixels square.
• In Image J the mean, standard deviation, min and max of the two samples are measured.

Results

Mean STDEV Min Max
1 (Downsized) 54.634 2.914 45 68
2 (Original) 54.744 3.368 39 78

The results show that the standard deviation is reduced, which visually translates as a lessening of noise 
which was expected from such an operation. 

It is interesting to note as an aside that the dynamic range has been shortened (see min-max) and that the 
mean has changed very slightly. I doubt that the the shortening of the dynamic range will have a negative 
effect in practice, here it shows that the noise which was visible as incongruous highlights and shadows have 
been cropped, only leaving the more honest representation of the mid tones.

Looking at the results from this test one should bare in mind that the data removed from the image by 
downsampling could as easily have been jpeg artefacts rather than noise from the imaging system and for a 
truer reflection of how noise could be removed from an image from such a system a RAW input image 
should be used.

The Overall Effect

• Taking in to account all of the technology in the Nokia 808 Pureview and all of the available 
information I have upon the subject I expect that the Nokia 808 Pureview will have a very effective 
digital imaging system.

• The idea of oversampling in the way that the Nokia 808 Pureview does is very innovative and I 
expect to see this technique mirrored in other systems.

• Oversampling is a much easier progression for digital imaging system providers to consider, as 
compared to Foveon systems or alternate colour filter arrays. It allows an improvement in final image 
quality but with the infrastructure that is already present to create bayer colour filtered array sensors.

Words: 2451
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Appendix 1

EXIF data for test image

File name:close-up-captured-with-nokia-808-pureview.jpg
File size: 9359990 bytes (7152x5368, 2.0bpp, 12x)

EXIF Summary: 1/215s f/2.4 ISO58 8.02mm 

Camera-Specific Properties:

Equipment Make: Nokia
Camera Model: 808 PureView

Image-Specific Properties:

Image Orientation: Top, Left-Hand
Horizontal Resolution: 300 dpi

Vertical Resolution: 300 dpi
Image Created: 2012:03:05 03:04:29
Exposure Time: 93/20000 sec

F-Number: f/2.4
ISO Speed Rating: 58

Lens Aperture: f/2.8
Light Source: Unknown

Flash: No Flash, Auto
Focal Length: 8.02 mm

Color Space Information: sRGB
Image Width: 7152

Image Height: 5368
Rendering: Normal

Exposure Mode: Auto
White Balance: Auto

Scene Capture Type: Standard
Gain Control: Low Gain Up

Other Properties:

Resolution Unit: i
Chrominance Comp Positioning: Centered

Exif IFD Pointer: 178
Compression Scheme: JPEG Compression (Thumbnail)

Equipment Make: Nokia
Camera Model: 808 PureView

Horizontal Resolution: 72 dpi
Vertical Resolution: 72 dpi

Resolution Unit: i
Offset to JPEG SOI: 4786
Bytes of JPEG Data: 4821

Exif Version: 2.20
Image Generated: 2012:03:05 03:04:29
Image Digitized: 2012:03:05 03:04:29

Meaning of Each Comp: Unknown
Shutter Speed: 1/215 sec

DateTime Second Fraction: 762
DateTimeOriginal Second Fraction: 762

DateTimeDigitized Second Fraction: 762
Digital Zoom Ratio: 1
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