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Abstract— The paper deals with design of control for
surveillance camera positionable stand over Ethernet. It describes the
selected hardware solution based on development kit with ARM
microprocessor and connected board with additional electronics.The
objective of this paper is to create an electrically-controlled bracket
for analogue or IP cameras. The mechanical construction of the
bracket itself and the possibilities of its movement are also described.
The control device/unit assures the control of every individual part of
the bracket. The primary operation of the various sections of the
adjustable brackets is assured by bipolar stepper motors which are
inserted into the mounting guide-rails. It also includes the design and
implementation software used to control the bracket.

Keywords— camera, holder, bracket/arm, control device/unit.

The camera can be placed either statically, for sensing one
place, or on adjustable stands, which makes it possible with a
single camera to cover a wider area. The position of the
camera controls either the operator using the control panel or
software. Modern security cameras with advanced software
can detect movement themselves, sharpen it and watch or alert
the operator. For cameras with advanced software is often a
function of a certain store positioning for fast and accurate
changes. A common feature of security cameras is recording,
the

Some cameras allow you to start recording only when
motion detected, which may be significantly save space for

INTRODUCTION

Fig. 1 Types of base-mount [1]
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archiving records. Adjustable cameras can be handled as one
unit or a combination of adjustable, stand and any camera.
Manufacturers are generally positioned cameras PTZ
designated by the abbreviation

Various sites used for installing cameras require specifically
shaped brackets. Camera brackets exist in different colour and
type designs. Brackets currently available on the market are
designed for placement on the ceiling, walls, columns, etc.
Their installation is simple and relatively quick.

Various types of brackets are currently available on the
market for reasonably low prices. The problem however is
their effectiveness and the low level of effectiveness during
positioning.

CURRENT CAMERA BRACKETS ON THE MARKET

A. Camera brackets with rotational head

This type represents one of many types of camera bracket,
whose simplicity influences the price of other brackets offered
on the market. This bracket is most often mounted on ceilings,
walls, etc.

B. Indoor hooked bracket with swivel head

Different sites require the specific installation of brackets.
Their use is relatively extensive and their price is acceptable.

&

Fig. 2 Curved bracket-mount [2]
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The holding bracket is bent into an L-shape, at the end of
which is the mount for the camera. The length of leg of the
bracket is usally 25 cm, and the cabling to the camera is led in
the hollow space within the tube.

C. Domestic camera bracket-mounts

This is a practical bracket-mount specially developed for
indoor cameras. This mount allows you to install the camera
on the wall, and thus can increase the field of view of the
camera. Its location versatility allows one to install the camera
in places where the installation of an ordinary mounting is not
suitable. The footage from the cameras is - if suitably located,
much better and sharper - which is unachievable by
supplementary processing of the image. Installation of the
bracket is simple and quick, since the bracket is designed to
ensure the security and stability of the dome camera [1].
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Fig. 3 Bracket mounting for dome cameras [1]

D. Aluminium brackets

This has to do with a strong bracket for industrial cameras,
ideal for outdoor use. It can, of course, be used indoors. The
main advantage is its solid construction which provides great
stability and a secure mount for cameras.
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I1l. THE CONSTRUCTION DESIGN OF OUR OWN BRACKET

A. Mechanical construction design

The bracket mounting is formed from aluminium profiles of
various different sizes and wall thicknesses. Aluminium was
selected for the construction due to its suitable physical
properties. The design of the bracket mounting done using the
VariCAD program is shown in Figure 5.

Fig. 5 Bracket-mounting design using the VariCAD programme

Fig. 6 Side view of the bracket mounting

Fig. 4 Aluminium bracket construction [1]
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Fig. 7 A roller bearing set into aluminium material
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Rotation of the individual components of the bracket
mounting is assured through roller bearings. Roller Bearings
allow the mutual relative movement of parts and the transfer of
the forces and are characterized by the insertion of the rolling
elements between two relatively moving elements.

IV. ELECTRICALLY-EQUIPPED BRACKET MOUNTING

Panning and rolling of the bracket is assured by four stepper
motors, which are inserted into aluminium profiles. 23HS8430
type designation bipolar stepper motors with a step angle of
1.8 ° were used for the construction [3].

Tab. 1 Basic parameters of a 23LC76 step motor
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Fig. 9 Time course of a four-stroke control mechanism

V. BRACKET MOUNTING ELECTRICAL ROTATION
Control of the step motor is assured by means of an

H5contraler—which controls the individual motors one after
another. The controller is connected to a computer by a data
cable. The computer is equipped with software which assures
communications with this control device. The controller can be
connected to a computer in a number of ways, e.g. USB,
RS232 or even an LPT - 25 pin cable [4].

e —
Krokovy Motor

Fig. 10 The connection of a step motor [4]
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Fig. 8 Static characteristics of a step motor

Four-stroke control with two-phase magnetisation was used
for the rotation of the stepper motor. It has to do with the
control of a motor, with two adjacent phases switching. In this
method of power supply, the equilibrium lies between the
excited adjacent stator poles. Unlike four-stroke control with
one magnetic phase, the rotation of the rotor is half-sized,
while the step size remains unchanged. Then the time course of
switching between each phase AB - BC — CD - DA is used for
one direction; and switching phases AD - CD - BC - AB for
the second direction to rotate clockwise [3].
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Fig. 11 The controller
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The H5 Controller, which can concurrently control four step
motors, also has inputs which can be connected to five
different switches or various inductive loads. The inputs are
protected by diodes and 1 kQ resistor. The relay outputs can
be controlled by switching a stepper motor [5].

Connection of the motors is by means of four conductors,
labelled: Al+, Al-, A2+, A2 [6].
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Fig. 12. Connection of a stepper motor [6]

VI.

For management positions over Ethernet was chosen as a
suitable microprocessor type Atmel AT91SAM9260. It is
advantageous for such applications due to favorable price
support standard OS1, Ethernet, USB and high performance.
Another significant advantage is the availability of a PTO
housing allowing for manual soldering. With performance of
up to 210 MIPS2 would be possible in the future not only to
stream image from a connected camera, but also to perform its
complex processing. In this work were designed with two
possible variants of electronics. The first version allowed for a
custom designed board microprocessor. Use the second option
is to use low-cost development kit Olimex SAM9-L9260 based
on the type of microprocessor. The kit is connected via
expansion slot plate with exciter engines and other necessary
electronics.

CAMERA CONTROL OVER ETHERNET

A. AT91SAM9260

AT91SAM9260 is a 32-bit microcontroller from Atmel
ARMB9-based core. With the performance up to 210 MIPS and
memory management unit MMU3 allows running standard OS
(Linux, WIinCE, etc..) Its use for this work is also
advantageous because the ISl interface for connecting cameras
and easy transfer of images from her memory. The camera (or
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other device) but you can also connect using the USB host
port. The following chapters will describe the peripherals used
at work and requiring the Linux OS configuration from the
user program or driver. Description interface (USB, Ethernet)
functionality provides the OS can be found in [1].

B. Bootloader

Memory ROM integrated microprocessor includes a
bootloader (similar to eg. BIOS on PC). Bootloader program is
in charge of the initial configuration of the microprocessor
(DBGU - serial port for debugging, USB device port,
initialization SRAM) and run the user program. The order in
which the individual seeks executable program memory is as
follows: DataFlash connected to the SPI, NAND Flash. If there
is some memory of the found executable code (usually a
second-level bootloader, such as U-Boot), held its move into
SRAM and running. If the search is unsuccessful, will start the
SAM-BA monitor and a USB interface DBGU waiting for the
connection to the PC, where it is then possible to download the
program into memory.

C. The input output pins

AT91SAM9260 microcontroller features three 32-bit ports -
total is therefore available 96 programmable input-output pins
(GP10). GPIO Administration is in charge of the unit PIO4
that sets the individual pins as input, output, or assign special
functions performed by any of the peripherals (each pin may
have up to two special functions).

For pins configured as inputs can activate the integrated
pull-up resistor, set an interrupt is generated when the status,
enable filtering of short pulses. The output can be set to the
open collector. The PIO allows synchronous change of up to
32 GPIO by writing to a 32 bit register, where each bit
corresponds to one pin. It is therefore possible to
simultaneously set or reset an entire port. Should it be required
at any one time, some pins of one port and another set to zero,
it is possible for selected pins to enable writing to the registry
P1O_ODSR. If you are only required output, the unit can be
deactivated P10, thus reducing consumption. To use the break
and the opportunity to read the state of pins on the contrary be
using this unit allow PMC5. Interrupt pin status changes are
not used at work and will not be further described.

To access the registers is necessary to know the base
address of the port and the added offset of the desired register.

D. Counters timers

ATI91SAM9260 microcontroller includes two blocks Triple-
channel 16-bit timer counter (TC). You can set the frequency,
generate periodic interrupts or PWMS6. In this work are used to
generate a PWM signal with variable duty cycle control for
motors stand. Each channel has two outputs (TIOAn, TIOBnN)
on which can be generated by a PWM frequency and duty
cycle different. Overall, it is possible to generate up to 12
different PWM, but because one of the block's counter timers
(which can be set in the kernel configuration) uses a Linux OS
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as clock source for the process scheduler, it is possible to use

this OS to use only one of the blocks.
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Fig. 13 Block diagram of the timer counter

VII. SOFTWARE FOR CONTROLLING THE BRACKET

The MACH3program was used to control the controller,
which is relatively simple for users, while at the same time
ensuring minimal loss of communication at start-up. At first
glance, a great range offered by the given program is obvious.
All offers are grouped into a few logical groups, which are
called control element families. The term control elements can
be thought of as buttons and their assigned keyboard shortcuts
to control not only the Mach3, but also to display information
(i.e. DigitalReadOuts), tag-badges and LED indicators [7].

'|f Machd CM Control Application |
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Fig. 14 Elements for switching between screens

ScreenDesigner can be used to adjust the control elements
of individual screens. One can modify or suggest screens from
the beginning, thus it is also possible to add various control
elements to each individual screen as required.
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A. Manual positioning using a keyboard

This program offers three regime modes for manual
positioning:

e Continuous
e Stepper
e MPG

The individual modes can be selected using the JogMode,
where the selected mode is indicated by a lit LED.

Fig. 15 Manual positioning

In the continuous mode, the bracket mounting rotates around
its axis throughout the compression of the keyboard pad. The
speed of movement is selected by means of the SlowJog Rate
menu. Positioning speed in “continuous” is defined as the
percentage of the maximum speed option values in the
Slowpercentage DRO. This value can be entered within the
range of 0.1% to 100%. Using the + / - buttons, one can
change the value by 5%. The set positioning speed can be
exceeded by just pressing the Shift key and the appropriate
jogging key [8].
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Apart from the LED diodes that indicate the continuous
mode, the LED diode immediately indicates the activation of
the maximum positioning speed [5].

VI1Il. CONCLUSION

The positional bracket proposed here can be operated in
both internal and external environments. It is suitable for
positioning analogue or IP cameras. The ideal location of the
proposed bracket mounting is on the corner of a building such
that the camera can be used to capture, for instance, two
entrances to the building.
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