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Introduction

Introduction

go1984 offers high performance and extensive functionality for problem-free, professional video
surveillance.
During the development of go1984 the main focus was on the performance of the system.
The default settings in go1984 have been chosen to ensure that you can use the system intuitively without
extensive knowledge, that the system is stable and reliable and that you can add cameras easily.
Our experience shows that in 95% of all go1984 installations decompression and compression of JPG
images is responsible for more than 90% of the CPU usage.
Against this background, the purpose of this document is to describe the methods you can use to improve
the performance of your system further. It explains the influence of the image size and pause between two
frames, the fundamentals of graphics formats and the benefits and disadvantages of different image
sources.
Specific examples using MJPEG sources and megapixel cameras provide valuable information on simple
methods of improving the overall performance of your go1984 surveillance system.
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Intel versus AMD

The faster the PC you choose for your video surveillance system, the better, in particular if you want to run a
large number of cameras in parallel.
When buying a new PC, Intel processors are preferable for go1984 as the optimized Intel libraries are more
efficient for compressing and decompressing images, which has a beneficial effect on the overall
performance.
We will not give any specific hardware recommendations here. It is not possible to make any general
statements concerning hardware because of the numerous factors involved, such as the number of
cameras, the camera model, the frame rate settings in go1984 and the use of motion detection.
The maximum total frame rate will depend on the performance of the hardware. The figure below assumes
a resolution of 320x240 pixels at a rate of 100 frames per second (fps). In this case the minimum rate for
each camera should always, where possible, be 10 fps.

It is obvious that there is a linear increase in the CPU usage as the number of cameras grows, although the
frame rate per camera remains the same (10 fps). With 10 cameras and a total of 100 fps, the PC is
operating at full capacity. If more than 10 cameras are installed, the frame rate for each camera will
decrease accordingly. With 20 cameras the maximum possible frame rate is only 5 fps per camera.
It is possible to run go1984 on lower performance hardware, but this will have an impact on the frame rate of
each camera.
Please contact us if you have questions about your specific situation.
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Pause between two frames and image size

Pause between two frames and image size

The principle behind the choice of the pause between two frames and image size should be: as much as
necessary and not as much as possible.
Bear in mind that higher frame rates and image resolutions will have a negative impact on the overall
performance of the system and will also require significantly more disk space and bandwidth. For example,
doubling the resolution (from 320x240 to 640x480) will result in images that are four times larger.
In addition, rates of between two and five frames per second are perfectly adequate in most cases. There is
very little more information to be gained from higher frame rates and this will have a negative impact on
performance and need considerably more disk space and bandwidth.
Set the frame rate using the "Pause between two frames" slider.

In the status bar below the live image you can see the current resolution and frame rate (fps).
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Generally the image is transferred to go1984 with the same resolution as it was given in the camera from
the camera's web interface. However, some camera models allow you to enter a different setting for the
image displayed in go1984.
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The fundamentals of bitmaps and JPEG files

The images supplied by the camera can be in bitmap or JPEG format, depending on the requirements and
circumstances. There may be a need to convert the image from JPEG to bitmap format (decompression) or
in the reverse direction from bitmap to JPEG (compression).
The dual function of a camera image:

RGB24 is a two-dimensional bitmap format. In each pixel one byte is needed for the blue, green and red
channels, as shown in the figure below.

This means that each pixel consists of 3 bytes. As a result the size of an image with VGA resolution
(640x480 pixels) is:
640 x 480 x 3 bytes = 921.6 KB or approximately 1 MB.
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JPEG is a lossy image compression standard. We will not describe the standard in detail here. The decisive
factor is that the size of a compressed JPEG image with VGA resolution is only around 30 KB, depending on
the compression rate, which is approximately 3% of the size of the equivalent bitmap image.
IP cameras generally provide images in JPEG format. However, if the image has to be displayed or edited, it
must be decompressed using a compute-intensive method to produce a bitmap image:
· to display the camera image (in the individual image view and central image view)
· to edit the image in go1984, for example rotating, mirroring or adding a caption
· to use active motion detection in go1984
The table below illustrates the different scenarios:
Recording without display or
motion detection

Recording with display

Recording with motion
detection

As a result, decompression should be avoided, wherever possible.
Therefore, you should close the go1984 main window if you do not need to display a live image on the
go1984 PC (tray icon mode), in order to avoid the compute-intensive decompression of the image (for
display purposes).
Do not display the central image view unnecessarily (for example, in the go1984 screensaver).
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If you use a browser to access the go1984 web server via a LAN, you should choose high bandwidth in
order to avoid the server needing to recompress the images.

This also applies to access via go1984 Desktop Client, where you can use the appropriate sliders to request
the images in original quality:

If the most important factor is performance, you should use the camera's internal motion detection function
via http-event, if your camera model offers this option. To find out more about how this works, view the
tutorial in the support area of http://www.go1984.com.
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DirectX, MJPEG and MPEG4

The following figure explains the differences between the different image sources in the case of
motion-based recording.
DirectX sources (webcam,
analog camera via capture card)

MPEG4 sources

MJPEG sources

Poor Performance

Poor Performance

Good Performance

Often results in poor performance
because of the camera driver and
the required compression from
BMP to JPEG.

Time-consuming decompression
from MPEG4 to BMP and
compression from BMP to JPEG
necessary resulting in poor
performance.

JPEG image is already available.
Decompression only needed for
display or motion detection,
therefore generally offers the best
performance.

Although no decompression is needed for DirectX sources, because the image is supplied in bitmap format,
the performance of the drivers is often poor and the bandwidth needed is very high (~1 MB per VGA image).
In the case of MPEG4 sources, the decompression process is more time-consuming and more
compute-intensive than with MJPEG sources.
Every image from DirectX or MPEG4 sources must be compressed into JPEG format. This requires around
1.3 times as much computing power as decompression.
Therefore we recommend the use of video servers rather than capture cards (DirectX) with analog cameras.
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Using the original image

Wherever possible you should use the original JPEG image from the IP camera in go1984. The image can
then be transferred one-to-one, without needing to be decompressed and compressed, which is highly
compute-intensive. The following example illustrates this:
Rotating the image in the camera:

Rotating the image in go1984:
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Click on the JPG button in go1984 to use the original image from the recording source (this is the default
setting). Although it is no longer possible to edit the image, for example rotating, mirroring or adding a
caption, this can almost always be done by the camera, which results in a significant improvement in the
overall system performance.
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Optimizing motion detection

During motion detection the image is divided into segments 8x8 pixels in size, which are then analyzed more
closely for movement. For an image with VGA resolution (640x480 pixels) this involves investigating 4800
segments. At a frame rate of 5 fps, this results in 24,000 segments per camera per second. (In comparison
an image with a resolution of 320x240 pixels and a frame rate of 2 fps has "only" 2400 segments per
second.)
The default is to analyze every individual image, which means that the images also need to be
decompressed. However, it is generally sufficient to analyze one or two images per second. You can modify
the number of images being investigated using the motion detection settings. Particularly in the case of high
frame rates, we recommend changing this figure in order to achieve significant performance improvements.

Examples:
Pause between wo frames (fps)

Only analyze every xth image

Number of images analyzed per
second

100 (10,0)

10

1

200 (5,0)

5

1

500 (2,0)

2

1

In this case the decisive factor is to avoid (or reduce) the decompression of the images, which requires
around 10 times as much computer power as the analysis. However, if the image is also being displayed, it
will need to be decompressed from JPEG to bitmap format in any case, and the benefits of analyzing only
every xth image will be lost.
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In some circumstances you will find that scenes you have recorded do not cover the entire period that you
wanted as the motion is registered slightly later because of the setting described above. In this case you
should simply increase the pre-alarm buffer (Pre alarm recording).
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Making best use of MJPEG sources

After you have connected the PC running go1984 with the MJPEG camera, the images will start arriving
from the camera. If you do not set the required frame rate at the camera level, the maximum number of
images will be supplied, regardless of the setting in go1984.
Superfluous frames will then be dropped, which places an unnecessary load on the network and the PC, as
the following figure shows. In this case go1984 fetches an image every 200 ms, while the camera makes
five images available during this time.

This approach is necessary in go1984 in order to guarantee that the images create a live impression,
without a time lag.
Therefore, when using MJPEG cameras you should not only set the required frame rate, wherever possible,
in go1984, but you should also set the maximum frame rate at the camera level and ensure that the two
rates are the same.
It is worth mentioning that this approach is not needed with JPEG cameras, as they use a handshake at http
level.
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In the case of Axis cameras, you should set the required frame rate (in this case 5) in the fields Req_fps and
Fps in the Video->Properties tab, in the form of a whole number with no decimal places. These two
parameters access the same value, but may have different names depending on the firmware.
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Master/slave operation

As already described, the decompression process (JPEG to bitmap) required for motion detection is highly
compute-intensive. This applies in particular to megapixel cameras, as a resolution of double the size
involves decompressing and analyzing an area four times the size.

In this example an image is being recorded by a megapixel camera using motion detection.
Although the image is available in megapixel resolution, it makes little sense to apply the motion detection
process to the megapixel image.
It would be preferable to apply the motion detection process to a version of the image with a lower resolution
and, if motion is detected, to transfer the megapixel image one-to-one, without needing to decompress the
image from JPEG to bitmap format.

This can be achieved by setting up the camera twice on go1984 and receiving images in two different
resolutions. However, it must be possible for two different resolutions to be specified and for the camera to
supply images in parallel in different resolutions. In the following we will refer to the camera which provides
the lower resolution images for motion detection as the slave and the megapixel camera which records the
image as the master.
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Firstly you add the cameras in go1984.
"Master"

"Slave"

Then you deactivate the link between the master recording and the motion detector signal of the master
camera.
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Master/slave operation

You then set up a new link between the trigger and the motion detector signal of the slave camera, which
will cause the master image to be recorded if motion is detected. Next you deactivate the motion detection
function of the master camera and the recording function of the slave camera.

The process is now complete. The master camera begins recording when the slave camera detects motion.
As only a small area of the image, corresponding to one-sixteenth of the megapixel resolution, has to be
decompressed from JPEG to bitmap format, this saves almost 94% of the computing time otherwise
required for decompression if the megapixel image is not displayed in parallel.
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10 Practical example
The following example will explain the differences between a system with poor performance and a system
with the ideal configuration.
In total there are five networked cameras in the system, which are used to detect motion. The live image
does not need to be displayed. Four of the cameras are Axis cameras with VGA resolution (640x480 pixels)
and a frame rate of 5 fps, while the final camera is a Mobotix megapixel camera (1280x960 pixels)
recording one frame per second, (which makes a total of 21 fps).
The PC is an AMD Athlon XP 1800+ with 1.49 GHz and 1024 MB RAM, running Windows XP Professional
and SP2.
1) Poor configuration
· The frame rate of the Axis cameras was not specifically set at camera level
· Every individual image is analyzed and therefore decompressed for motion detection
· The images from the Axis cameras are captioned (time stamp) in go1984, which means that, as well as
being decompressed, every image has to be compressed from bitmap to JPEG format

The CPU usage is 100%, which means that the system can only provide around 8 frames per second,
instead of the required 21.
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Practical example

2) Ideal configuration
· The frame rate of the Axis cameras is set to 5 at camera level
· Only one in every five images from the Axis cameras is analyzed and therefore decompressed
· The caption (time stamp) is set up in the Axis cameras, which means that the images do not need to be
compressed from bitmap to JPEG format
· A dummy camera (160x120 pixels) is set up for the Mobotix camera's motion detection function. As a
result, instead of using the megapixel image, the image from the dummy camera (Mobotix slave) is
decompressed and analyzed.
· The Axis 210 cameras' internal motion detection function is used via http-event and therefore the images
do not need to be decompressed and analyzed.

The CPU usage is now only 30% and images are being produced at a rate of 21 fps.
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As a comparison, the configurations described above were tested on a Pentium 4 HTT with 3.20 GHz and
2048 MB RAM, running Windows Vista Ultimate.
In this case the poor configuration results in CPU usage of 60-70%, but the frame rate of 21 fps (previously
it was only 8 fps) is achieved.
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Practical example

In contrast the CPU usage with the ideal configuration is only 5%.
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