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1 Scope 

This  document defines the web service interface for configurat ion and operation of pan ti lt  zoom 
control lers.  Additionally  the assoc iated events  are defined.  

Web service usage is outs ide of the scope of this document. Please refer to the ONVIF core 
spec ification.  

2 Normative references 

ONVIF Core Specification 
<http://www.onvif.org/specs/core/ONVIF-Core-Specification.pdf> 
ONVIF Media Service Specification 
<http://www.onvif.org/specs/srv/media/ONVIF-Media-Service-Spec.pdf> 

3 Terms and Definitions 

3.1 Definitions 
Digital PTZ Function that diminishes or crops an image to adjust the image position and 

ratio. 
Optical zoom Changes the focal length (angle of view) for the device by moving the zoom 

lens in the camera’s optics. 

PTZ node Low-level PTZ entity that maps to the PTZ device and its capabilities. 

Field of View The part of the world that is vis ible through the camera at a part icular 
pos it ion and orientation in space.  

Nadir The direc t ion below a dome cam era that is mounted in the ceil ing and 
look ing downwards. 

E-flip The behavi our when a PTZ Dome rotates the im age and control 
direc t ions as it passes the nadir during a t i lt movement. 

 

3.2 Abbreviations 
PTZ Pan/Tilt/Zoom 
E-Flip Electrical flip 
FOV Field of View 

4 Overview 

The PTZ model groups the poss ible movements  of the PTZ unit  into a Pan/Tilt  component  and 
into a Zoom component.  To steer the PTZ unit , the service provides absolute move,  relative 
move and cont inuous move operat ions. Different coordinate systems and units are used to feed 
these operat ions. 

The PTZ service provides an AbsoluteMove operation to move the PTZ device to an absolute 
pos ition.  The service expects the absolute pos ition as  an argument referenc ing an absolute 
coordinate sys tem. The speed of the Pan/Tilt movement and the Zoom movement can be 
spec ified optionally. Speed values are pos itive scalars and do not contain any direc tional 
informat ion.  It  is not  poss ible to spec ify  speeds for Pan and Tilt  separately without  knowledge 
about the current pos ition. This approach to spec ify ing a desired posit ion generally produces a 
non-smooth and non-intuit ive ac t ion. 

A RelativeMove operat ion is  int roduced by the PTZ service in order to s teer the dome relat ive to 
the current pos it ion, but without the need to know the current position. The operation expects a 
pos itional t ranslat ion as an argument  referenc ing a relat ive coordinate sys tem. This 
spec ification dis tinguishes between relat ive and absolute coordinate systems, s ince there are 
cases where no absolute coordinate system exis ts for a well-defined relat ive coordinate sys tem. 
An opt ional speed argument can be added to the Relat iveMove operat ion with the same 
meaning as  for the AbsoluteMove operat ion.  

http://www.onvif.org/specs/core/ONVIF-Core-Specification.pdf
http://www.onvif.org/specs/srv/media/ONVIF-Media-Service-Spec.pdf
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Finally , the PTZ device can be moved continuous ly via the ContinuousMove command in a 
certain direct ion with a certain speed. Thereby,  a velocity vector represents both,  the direct ion 
and the speed informat ion.  The lat ter is  expressed by the length of the vector.   

The Pan/Tilt  and Zoom coordinates can be uniquely spec ified by augmenting the coordinates 
with appropriate space URIs.  A space URI uniquely represents  the underly ing coordinate system. 
Section 5.7 defines a standard set  of coordinate systems.  A PTZ Node shall  implement   these 
coordinate sys tems if the corresponding type of movement is supported by  the PTZ Node. In 
many cases,  the Pan/Tilt  posit ion is  represented by pan and t il t angles in a spherical coordinate 
system. A digital PTZ, operat ing on a fixed megapixel camera, may express the camera’s 
viewing direction by a pixel pos it ion on a s tatic project ion plane. Therefore, different coordinate 
systems are needed in this case in order to capture the physical or virtual movements of the 
PTZ device. Opt ionally, the PTZ Node may define its own device spec ific coordinate systems to 
enable c l ients  to take advantage of the spec ific  propert ies of this  PTZ Node.  

The PTZ Node description ret rieved via the GetNode or GetNodes operation contains  all 
coordinate sys tems supported by a spec ific PTZ Node. Each coordinate system belongs to one 
of the fol lowing groups:  

• AbsolutePanTiltPositionSpace 

• Relat ivePanTiltTrans lationSpace 

• Cont inuousPanTiltVelocitySpace 

• PanTiltSpeedSpace 

• AbsoluteZoomPosit ionSpace 

• Relat iveZoomTrans lat ionSpace 

• Cont inuousZoomVelocitySpace 

• ZoomSpeedSpace 

If the PTZ node does not support the coordinate systems of a certain group, the corresponding 
move operation wil l not be available for this PTZ node. For ins tance, i f the list does not contain 
an AbsolutePanTiltPositionSpace, the AbsoluteMove operation shall fail when an absolute 
Pan/Tilt  posit ion is spec ified. The corresponding command section describes those spaces that 
are required for a spec ific  move command.  

WSDL for this  service is  spec ified in ht tp: //www.onvif.org/onvif/ver20/ptz/wsdl/ptz .wsdl. 

Table  1: Re fe renced namespaces (w ith pre fix ) 

Pre fix Namespace URI 

env http://www.w3.org/2003/05/soap-envelope 

ter http://www.onvif.org/ver10/error 

xs  http://www.w3.org/2001/XMLSchema  

tt http://www.onvif.org/ver10/schema 

tptz http://www.onvif.org/ver20/ptz/wsdl 

 

  

http://www.onvif.org/onvif/ver20/ptz/wsdl/ptz.wsdl
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5 Service 

5.1 PTZ Node 

5.1.1 General 
A PTZ-capable device can have mult iple PTZ nodes.  The PTZ nodes may represent  mechanical 
PTZ drivers , uploaded PTZ drivers  or digital PTZ drivers . PTZ nodes are the lowest  level ent ities 
in the PTZ control API and reflect the supported PTZ capabil it ies. The PTZ node is referenced 
either by its name or by its reference token. The PTZ Service does not provide operations to 
c reate or manipulate PTZ nodes.  

The fol lowing propert ies  shall  be provided for al l  PTZ nodes:  

• Token – A unique ident ifier that  is  used to reference PTZ nodes.  

• Name – A name given by  the ins tal ler. 

• SupportedPTZSpaces – A l ist  of coordinate systems available for the PTZ node.  For 
each Coordinate System, the PTZ node shall  spec ify i ts  al lowed range.  

• MaximumNumberOfPresets – All preset operat ions shall be available for this PTZ node 
if one preset  is  supported.  

• HomeSupported – A boolean operator spec ify ing the availabil ity  of a home position.  If 
set  to t rue,  the Home Pos it ion Operat ions shall  be available for this  PTZ node.  

• AuxiliaryCommands – A l ist of supported Auxiliary commands. If the lis t is not empty, 
the Aux il iary  Operations shall  be available for this  PTZ node.  A device may use 
aux il iary  commands that  are described in Core Spec ification. 

• MaximumNumberOfPresetTours – Indicates  number of preset tours  that  can be created. 
Required preset  tour operations shall be available for this  PTZ Node if one or more 
preset  tour is  supported.  

 

5.1.2 Ge tNodes 
A PTZ-capable device shall implement this operation and return all PTZ nodes available on the 
device.  

REQUEST: 

This  is  an empty  message. 

RESPONSE: 

• PTZNode  - optiona l, unbounded [tt:PTZNode] 
Lis t  of the ex is t ing PTZ Nodes on the device.  

FAULTS: 

None 

ACCESS CLASS: 

READ_MEDIA 
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5.1.3 Ge tNode  

A PTZ-capable device shall  implement  the GetNode operat ion and return the propert ies  of the 
requested PTZ node,  i f it  exists.  Otherwise,  the device shall  respond with an appropriate fault 
message.  

REQUEST: 

• NodeToken [tt:Re fe renceToken] 
Reference to the requested PTZNode.  

RESPONSE: 

• PTZNode  [tt:PTZNode] 
The requested PTZ node propert ies .  

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoEnti ty 
No such PTZNode on the device.  

ACCESS CLASS: 

READ_MEDIA 
 

5.2 PTZ Configuration 

5.2.1 General 
The PTZConfigurat ion contains a reference to the PTZ node in which it belongs. This reference 
cannot  be changed by a c l ient .  

The fol lowing elements  are part  of the PTZ Configurat ion:  

• PTZNodeToken – A mandatory reference to the PTZ node that  the PTZ Configurat ion 
belongs to.   

• DefaultAbsolutePanTiltPos itionSpace – If the PTZ node supports  absolute Pan/Tilt 
movements ,  i t  shall  spec ify  one Absolute Pan/Tilt Pos it ion Space as  default .  

• DefaultRelativePanTiltTrans lat ionSpace – If the PTZ node supports relative Pan/Tilt 
movements ,  i t  shall  spec ify  one Relat ivePan/Tilt Trans lat ion Space as default .  

• DefaultCont inuousPanTiltVeloc itySpace – If the PTZ node supports  continuous 
Pan/Tilt  movements, it shall  specify one continuous Pan/Tilt veloc ity  space as  default. 

• DefaultPanTiltSpeedSpace – If the PTZ node supports absolute or relative 
movements ,  i t  shall  spec ify  one Pan/Tilt  speed space as  default .  

• DefaultAbsoluteZoomPositionSpace – If the PTZ node supports absolute zoom 
movements ,  i t  shall  spec ify  one absolute zoom pos ition space as  default . 

• DefaultRelativeZoomTrans lat ionSpace – If the PTZ node supports  relative zoom 
movements ,  i t  shall  spec ify  one relat ive zoom t rans lat ion space as  default . 

• DefaultCont inuousZoomVeloc itySpace – If the PTZ node supports  cont inuous zoom 
movements ,  i t  shall  spec ify  one cont inuous zoom veloc ity space as  default .  

• DefaultPTZSpeed – If the PTZ node supports  absolute or relat ive PTZ movements,  it 
shall  spec ify  corresponding default  Pan/Tilt and Zoom speeds.  

• DefaultPTZTimeout  – If the PTZ node supports  cont inuous movements,  i t shall 
spec ify  a default  t imeout , after which the movement s tops.   
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• PanTiltLimits  – The Pan/Tilt  l imits  element should be present for a PTZ node that 
supports an absolute Pan/Tilt . If the element is present it s ignals the support for 
configurable Pan/Tilt limits. If l imits are enabled, the Pan/Tilt movements shall 
always stay  within the specified range. The Pan/Tilt  l imits  are disabled by  sett ing the 
l imits  to –INF or +INF.   

• ZoomLimits – The zoom limits element should be present  for a PTZ node that 
supports  absolute zoom. If the element  is present  i t s ignals  the supports for 
configurable zoom limits.  If l imits  are enabled the zoom movements shall  always stay 
within the spec ified range. The Zoom limits are disabled by settings the limits to –INF 
and +INF.   

• MoveRamp – The opt ional acceleration ramp used by the device when moving.  

• PresetRamp – The opt ional acceleration ramp used by the device when recall ing 
presets .  

• PresetTourRamp – The opt ional accelerat ion ramp used by the device when 
execut ing PresetTours . 

The default posit ion/t rans lation/veloc ity spaces are int roduced to al low cl ients sending move 
requests without the need to specify a certain coordinate system. The default speeds are 
int roduced to control the speed of move requests (absolute, relative,  preset), where no explicit 
speed has been set .  

The allowed pan and t ilt  range for Pan/Tilt  l imits  is  defined by  a two-dimens ional space range 
that is mapped to a spec ific absolute Pan/Tilt pos it ion space. At least one Pan/Tilt pos it ion 
space is required by the PTZNode to support Pan/Tilt l imits . The limits apply to all supported 
absolute, relative and continuous Pan/Tilt  movements . The l imits shall be checked within the 
coordinate system for which the l imits  have been spec ified.  That  means that  even if movements 
are specified in a different coordinate system, the requested movements  shall be t ransformed to 
the coordinate system of the limits where the limits can be checked. When a relative or 
cont inuous movements is spec ified, which would leave the spec ified l imits,  the PTZ unit has to 
move along the spec ified l imits. The Zoom Limits  have to be interpreted accordingly.  

5.2.2 Ge tConfigurations 
A PTZ-capable device shall return all  available PTZConfigurat ions through the 
GetConfigurat ions operat ion. 

REQUEST: 

This  is  an empty  message. 

RESPONSE: 

• PTZConfigura tion - optiona l, unbounded [tt:PTZConfiguration] 
Lis t  of al l  ex is t ing PTZConfigurat ions on the device.  

FAULTS: 

None 

ACCESS CLASS: 

READ_MEDIA 

5.2.3 Ge tConfiguration 

A PTZ-capable device shall return the requested PTZ configuration, i f it  exis ts, through the 
GetConfigurat ion operat ion. 

REQUEST: 

• Configura tionToken [tt:Re fe renceToken] 
Reference to the requested PTZ configurat ion. 
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RESPONSE: 

• PTZConfigura tion[tt:PTZConfiguration] 
The requested PTZ node configurat ion.  

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoConfig 
The requested configurat ion does not  ex ist . 

ACCESS CLASS: 

READ_MEDIA 

5.2.4 Ge tConfigurationOptions 

A PTZ-capable device shall implement the GetConfigurat ionOptions operat ion. It returns the list 
of supported coordinate systems inc luding their range l imitat ions. Therefore, the opt ions MAY 
differ depending on whether the PTZ configurat ion is assigned to a profile(see ONVIF Media 
Service Specification) containing a VideoSourceConfiguration.  In that  case, the options may 
additionally  contain coordinate systems referring to the image coordinate sys tem described by 
the VideoSourceConfiguration. Each listed coordinate system belongs to one of the groups 
l isted in Section 4. If the PTZ node supports cont inuous movements , i t shall return a t imeout 
range within which t imeouts are accepted by  the PTZ node.  

REQUEST: 

• Configura tionToken [tt:Re fe renceToken] 
Reference to the requested PTZ configurat ion. 

RESPONSE: 

• PTZConfigura tionOptions[tt:PTZConfigurationOptions] 
The requested PTZ node configurat ion opt ions. 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoConfig 
The requested configurat ion does not  ex ist . 

ACCESS CLASS: 

READ_MEDIA 

5.2.5 Se tConfiguration 

A PTZ-capable device shall implement the SetConfiguration operation.  The ForcePersistence 
flag indicates if the changes remain after reboot  of the device.  

REQUEST: 

• Configura tionToken [tt:Re fe renceToken] 
Reference to the PTZ configurat ion to be modified.  

• PTZConfigura tionOptions[tt:PTZConfigurationOptions] 
The requested PTZ node configurat ion opt ions. 

• ForcePersistence [xs:boolean] 
Deprecated modifier for temporary  set t ings if supported by  the device.  

RESPONSE: 

This  is  an empty  message. 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoConfig 
The requested configurat ion does not  ex ist . 
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• env:Sender - te r:InvalidArgVal - te r:ConfigModify 
The configurat ion parameters are not  poss ible to set . 

• env:Rece iver - te r:Action - te r:ConfigurationConflict 
The new set t ings confl ict with other uses of the configurat ion.  

 

ACCESS CLASS: 

ACTUATE 

5.2.6 Ge tCompatibleConfigurations 

A device signalling support for GetCompat ibleConfigurations via the capability 
GetCompat ibleConfigurations shall return al l available PTZConfigurat ions  that can be added to 
the referenced media profi le through the GetComat ibleConfigurat ions operat ion. 

A device providing more than one PTZConfiguration or more than one 
VideoSourceConfigurat ion or which has any other resource interdependency between 
PTZConfigurat ion entit ies and other resources listable in a media profi le should implement  this 
operat ion. PTZConfigurat ion entit ies returned by this  operation shall not  fai l on adding them to 
the referenced media profi le.  

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Token of an ex is t ing media profi le.  

RESPONSE: 

• PTZConfigura tion - optiona l, unbounded [tt:PTZConfiguration] 
Lis t  of compat ible PTZ node configurat ions. 

FAULTS: 

• env:Rece iver - te r:ActionNotSupported - te r:OptionalActionNotSupported 
This  method is  not  implemented by  the device.  

ACCESS CLASS: 

READ_MEDIA 
 

5.3 Move Operations 
This  sect ion describes three operat ions to move the PTZ unit absolutely , relatively  or 
cont inuously. All  operations require a Prof ileToken referenc ing a Media Profi le including a 
PTZConfigurat ion.  

All move commands shall be implemented non-blocking, meaning they shall not wait unt il the 
requested move operation has finished. The last move operation can be overwritten by sending 
another move request .  

Due to the wide range of phys ical devices this spec ification addresses, the specificat ion does 
not require a spec ific response time to PTZ move operations. However, a device shall st rive for 
minimal latency regarding PTZ move command request -to-response t ime. Note that  the device 
controls command delay and video encoding delay; network delay and cl ient delay also affect 
the user experience but  cannot  be control led by  the device.  

5.3.1 AbsoluteMove   

If a PTZ node supports absolute Pan/Tilt or absolute Zoom movements , it shall support the 
AbsoluteMove operat ion.  The posit ion argument of this command specifies the absolute pos it ion 
to which the PTZ unit moves. It spli ts into an optional Pan/Tilt element and an optional Zoom 
element.  If the Pan/Tilt  pos ition is  omit ted, the current  Pan/Tilt  movement shall  NOT be affec ted 
by  this  command.  The same holds  for the zoom pos it ion.  
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The spaces referenced within the pos ition shall be absolute position spaces supported by the 
PTZ node. If the space informat ion is omit ted, the corresponding default spaces of the PTZ 
configuration, a part of the spec ified Media Profi le, is used. A device may support absolute 
Pan/Tilt  movements, absolute Zoom movements  or no absolute movements by  providing only 
absolute pos it ion spaces for the supported cases. 

An ex ist ing Speed argument  overrides the DefaultSpeed of the corresponding PTZ configurat ion 
during movement to the requested position.  If spaces are referenced within the Speed argument, 
they shall  be Speed Spaces supported by  the PTZ Node.  

The operat ion shall  fai l  i f the requested absolute pos ition is  not  reachable. 

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

• Position [tt:PTZVector] 
Vector spec ifying the absolute target  pos it ion. 

• Speed - optional [tt:PTZSpeed] 
Opt ional speed vector.  

RESPONSE: 

This  is  an empty  message. 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
The requested profi le token does not  reference a PTZ configurat ion.  

• env:Sender - te r:InvalidArgVal - te r:SpaceNotSupported 
A space is  referenced in an argument  which is  not  supported by  the PTZ Node.  

• env:Sender - te r:InvalidArgVal - te r:InvalidPosition 
The requested pos it ion is  out  of bounds.  

• env:Sender - te r:InvalidArgVal - te r:InvalidSpeed 
The requested speed is  out  of bounds.  

ACCESS CLASS: 

ACTUATE 

5.3.2 Re la tiveMove 

If a PTZ node supports relative Pan/Tilt or relat ive Zoom movements,  then it  shall  support the 
RelativeMove operat ion.  The t rans lat ion argument of this operat ion specifies  the difference from 
the current  posit ion to the pos ition to which the PTZ device is  ins t ructed to move.  The operat ion 
is split  into an optional Pan/Tilt element and an optional Zoom element. If the Pan/Tilt element is 
omit ted, the current Pan/Tilt movement shall NOT be affected by this command. The same holds 
for the zoom element .   

The spaces referenced within the t rans lat ion element  shall be t rans lation spaces supported by 
the PTZ node.  If the space informat ion is  omitted for the t rans lat ion argument, the 
corresponding default spaces of the PTZ configuration, which is part of the spec ified Media 
Profi le, is used.  A device may support relat ive Pan/Tilt movements, relative Zoom movements  or 
no relat ive movements  by  providing only  t rans lat ion spaces for the supported cases. 

An ex ist ing speed argument overrides the DefaultSpeed of the corresponding PTZ configurat ion 
during movement by the requested t ranslat ion.  If spaces are referenced within the speed 
argument ,  they shall  be speed spaces supported by  the PTZ node.  
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The command can be used to stop the PTZ unit at its  current pos it ion by sending zero values for 
Pan/Tilt  and Zoom. Stopping shall have the very  same effect  independent of the relat ive space 
referenced.  

If the requested t ranslation leads to an absolute posit ion which cannot  be reached,  the PTZ 
Node shall  move to a reachable pos it ion along the border of valid pos it ions.  

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

• Transla tion [tt:PTZVector] 
Vector spec ifying the pos itional Trans lat ion relat ive to the current  pos it ion.  

• Speed - optional [tt:PTZSpeed] 
Opt ional speed vector.  

RESPONSE: 

This  is  an empty  message. 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
The requested profi le token does not  reference a PTZ configurat ion.  

• env:Sender - te r:InvalidArgVal - te r:SpaceNotSupported 
A space is  referenced in an argument  which is  not  supported by  the PTZ Node.  

• env:Sender - te r:InvalidArgVal - te r:InvalidTransla tion 
The requested t rans lation is  out  of bounds.  

• env:Sender - te r:InvalidArgVal - te r:InvalidSpeed 
The requested speed is  out  of bounds.  

ACCESS CLASS: 

ACTUATE 

5.3.3 ContinuousMove  

A PTZ-capable device shall  support cont inuous movements. The veloc ity argument of this 
command specifies  a s igned speed value for the Pan, Tilt  and Zoom. The combined Pan/Tilt 
element is optional and the Zoom element i tself is optional. If the Pan/Tilt element is omitted, 
the current Pan/Tilt movement shall NOT be affected by this command. The same holds for the 
Zoom element.  The spaces referenced within the veloc ity  element  shall be velocity  spaces 
supported by the PTZ Node. If the space informat ion is omit ted for the velocity argument , the 
corresponding default spaces of the PTZ configurat ion belonging to the spec ified Media Profi le 
is used.  A device MAY support continuous Pan/Tilt movements  and/or cont inuous Zoom 
movements  by  providing only  veloc ity  spaces for the supported cases. 

An exis ting t imeout  argument overrides the DefaultPTZTimeout parameter of the corresponding 
PTZ configurat ion for this Move operation. The timeout parameter specifies how long the PTZ 
node cont inues to move.  

A device shall stop movement in a particular ax is (Pan,  Tilt , or Zoom) when zero is sent as the 
Cont inuousMove parameter for that  axis. Stopping shall  have the same effect  independent of 
the velocity space referenced. This command has the same effect on a continuous move as the 
s top command spec ified in section 5.3.5. 

If the requested veloc ity  leads to absolute pos itions which cannot be reached, the PTZ node 
shall  move to a reachable posit ion along the border of its range.  A typical application of the 
cont inuous move operat ion is  control l ing PTZ via joys t ick . 
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REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

• Ve locity [tt:PTZSpeed] 
Speed vector spec ify ing the veloc ity of pan,  t i l t  and zoom. 

• Timeout - optional [xs:duration] 
Opt ional t imeout . 

RESPONSE: 

This  is  an empty  message. 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
The requested profi le token does not  reference a PTZ configurat ion.  

• env:Sender - te r:InvalidArgVal - te r:SpaceNotSupported 
A space is  referenced in an argument  which is  not  supported by  the PTZ Node.  

• env:Sender - te r:InvalidArgVal - te r:InvalidTransla tion 
The requested t rans lation is  out  of bounds.  

• env:Sender - te r:InvalidArgVal - te r:TimeoutNotSupported 
The spec ified t imeout argument  is  not  within the supported t imeout range.  

• env:Sender - te r:InvalidArgVal - te r:InvalidVelocity 
The requested speed is  out  of bounds.  

ACCESS CLASS: 

ACTUATE 

5.3.4 GeoMove  

A device s ignaling GeoMove in one of i ts  PTZ nodes shall support  this  command. 

The optional AreaHeight and AreaWidth parameters can be added to the request , so that the 
PTZ-capable device can internally determine the zoom factor. In case both AreaHeight  and 
AreaWidth are not  provided,  the unit  will  not change the zoom. AreaHeight  and AreaWidth are 
expressed in meters . 

An ex ist ing speed argument overrides the DefaultSpeed of the corresponding PTZ configurat ion 
during movement by the requested t ranslat ion.  If spaces are referenced within the speed 
argument ,  they shall be speed spaces supported by  the PTZ node.  

If the PTZ-capable device does not  support automat ic ret rieval of the geolocat ion, it shall be 
configured by us ing SetGeoLocat ion before it can perform geo-referenced commands. In case 
the the cl ient  requests  a GeoMove command before the geolocation of the device is  configured, 
the device shall return an error.  

Depending on the kinemat ics of the PTZ-capable device, the requested pos ition may not be 
reachable. In this situation the device shall return an error, signalling that it cannot perform the 
requested ac t ion due to phys ical l imitations. 

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

• Targe t [tt:GeoLocation] 
Target  coordinates . 
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• Speed - optional [tt:PTZSpeed] 
Speed vector spec ify ing the veloc ity of pan,  t i l t  and zoom. 

• AreaWidth - optional [xs:float] 
Opt ional area to be shown.  

• AreaHe ight - optiona l [xs:float] 
Opt ional area to be shown.  

RESPONSE: 

This  is  an empty  message. 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
The requested profi le token does not  reference a PTZ configurat ion.  

• env:Sender - te r:InvalidArgVal - te r:GeoMoveNotSupported 
The device does not  support  geo move.  

• env:Sender - te r:InvalidArgVal - te r:UnreachablePosition 
The requested t rans lation is  out  of bounds.  

• env:Sender - te r:InvalidArgVal - te r:TimeoutNotSupported 
The requested pos it ion is  not  reachable.  

• env:Sender - te r:InvalidArgVal - te r:GeoLocationUnknown 
The unit  is  not  able to perform GeoMove because its  geolocation is  not  configured or 
available.  

ACCESS CLASS: 

ACTUATE 

5.3.5 Stop 

A PTZ-capable device shall  support the stop operat ion. If no stop filter arguments are present, 
this command stops al l ongoing pan,  ti lt  and zoom movements . The stop operation can be 
fi l tered to s top a spec ific  movement by  set t ing the corresponding s top argument . 

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

• PanTilt - optiona l [xs:boolean] 
Stop pan and t i l t  operat ion (defaults to t rue).  

• Zoom - optiona l [xs:boolean] 
Stop zoom operat ion (defaults  to t rue).  

RESPONSE: 

This  is  an empty  message. 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
The requested profi le token does not  reference a PTZ configurat ion.  
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ACCESS CLASS: 

ACTUATE 
 

5.3.6 Ge tSta tus 

A PTZ-capable device shall be able to report i ts PTZ status through the GetStatus command. 
The PTZ s tatus  contains the fol lowing informat ion:  

• Pos it ion (opt ional) – Spec ifies the absolute pos it ion of the PTZ unit  together with the 
space references.  The default  absolute spaces of the corresponding PTZ configurat ion 
shall be referenced within the pos it ion element.  This  informat ion shall be present  i f the 
device s ignals  support  via the capabil i ty StatusPosition. 

• MoveStatus  (optional) – Indicates  if the Pan/Tilt /Zoom device unit  is  current ly  moving,  idle 
or in an unknown s tate.  This  informat ion shall be present  i f the device s ignals  support  
via the capabil i ty MoveStatus. The s tate Unknown shall not  be used during normal 
operat ion,  but  is  reserved to init ial ization or error condit ions.  

• Error (optional) – States a current  PTZ error condit ion.  This  field shall be present  i f the 
MoveStatus  s ignals Unkown.  

• UTC Time – Spec ifies  the UTC t ime when this  s tatus was generated.  

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

RESPONSE: 

• PTZSta tus [tt:PTZSta tus] 
PTZStatus  for the requested MediaProfi le. 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
The requested profi le token does not  reference a PTZ configurat ion.  

• env:Rece iver - te r:Action - te r:NoSta tus 
No PTZ s tatus  is  available in the requested Media Profi le.  

ACCESS CLASS: 

READ_MEDIA 

5.4 Preset operations 
This  sect ion describes operat ions that manage the presets of a PTZ node.  These operations 
shall be implemented for PTZ nodes supporting presets . All operations require a Profi leTok en 
referenc ing a Media Profi le inc luding a PTZConfigurat ion.  

5.4.1 Se tPrese t 
The SetPreset command saves the current device pos it ion parameters so that the device can 
move to the saved preset  pos it ion through the GotoPreset  operat ion.  

If the PresetToken parameter is absent, the device shall c reate a new preset. Otherwise it shall 
update the stored pos it ion and optionally  the name of the given preset.  If c reat ion is  successful, 
the response contains the PresetToken which uniquely identifies the preset.  An exist ing preset 
can be overwritten by specifying the PresetToken of the corresponding preset. In both cases 
(overwrit ing or c reat ion) an optional PresetName can be specified.  The operat ion fails i f the PTZ 
device is  moving during the SetPreset  operat ion.   
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The device MAY internally save additional states  such as  imaging propert ies in the PTZ preset 
which then should be recalled in the GotoPreset operat ion. A device shall accept a valid 
SetPresetRequest that does not  inc lude the opt ional element PresetName. 

Devices may require unique preset names and rejec t a request that contains  an already ex ist ing 
PresetName by responding with the error message ter:PresetExist. 

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

• Prese tToken - optional  [tt:Re ferenceToken] 
Opt ional ex is ting preset token to update a preset  pos it ion. 

• Prese tName  - optional [xs:string] 
Opt ional name to be ass igned to the preset  pos it ion. 

RESPONSE: 

• Prese tToken [tt:Re ferenceToken] 
Reference token ass igned by the device to the preset .  

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
Reference to an ex is t ing preset token. 

• env:Sender - te r:InvalidArgVal - te r:Prese tEx ist 
The requested name already ex is t  for another preset .  

• env:Sender - te r:InvalidArgVal - te r:InvalidPrese tName 
The PresetName is  either too long or contains  invalid characters. 

• env:Sender - te r:InvalidArgVal - te r:NoToken 
The requested preset  token does not  ex is t. 

• env:Rece iver - te r:Action - te r:MovingPTZ 
Preset  cannot  be set  while PTZ unit  is  moving.  

• env:Rece iver - te r:Action - te r:TooManyPrese ts 
Maximum number of Presets  reached. 

ACCESS CLASS: 

ACTUATE 

5.4.2 Ge tPrese ts 

The GetPresets operat ion returns the saved presets  cons isting of the fol lowing elements : 

• Token – A unique ident ifier to reference the preset .  

• Name – An opt ional mnemonic  name.  

• PTZ Posit ion – An optional absolute posit ion. If the PTZ node supports absolute 
Pan/Tilt posit ion spaces, the Pan/Tilt position shall be spec ified. If the PTZ node 
supports  absolute zoom pos ition spaces, the zoom pos ition shall be spec ified. 

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 
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RESPONSE: 

• Prese t - optiona l , unbounded [tt:PTZPreset] 
Lis t  of presets  for the requested MediaProfi le. 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
The requested profi le token does not  reference a PTZ configurat ion.  

ACCESS CLASS: 

READ_MEDIA 

5.4.3 GotoPrese t 

The GotoPreset  operation recalls  a previous ly  set  preset . If the speed parameter is  omitted, the 
default speed of the corresponding PTZ configurat ion shall be used. The speed parameter can 
only be specified when speed spaces are available for the PTZ node.  The GotoPreset command 
is  a non-block ing operat ion and can be interrupted by  other move commands.   

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

• Prese tToken [tt:Re ferenceToken] 
Reference to an ex is t ing preset token. 

• Speed - optional [PTZSpeed] 
Opt ional speed.  

RESPONSE: 

This  is  an empty  message. 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
Reference to an ex is t ing preset token. 

• env:Sender - te r:InvalidArgVal - te r:NoToken 
The requested preset  token does not  ex is t. 

• env:Sender - te r:InvalidArgVal - te r:SpaceNotSupported 
A space is  referenced in an argument  which is  not  supported by  the PTZ Node.  

• env:Sender - te r:InvalidArgVal - te r:InvalidSpeed 
The requested speed is  out  of bounds.  

ACCESS CLASS: 

ACTUATE 
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5.4.4 RemovePrese t 

The RemovePreset  operat ion removes a previous ly  set  preset . 

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

• Prese tToken [tt:Re ferenceToken] 
Exis t ing preset token to be removed.  

RESPONSE: 

This  is  an empty  message. 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
Reference to an ex is t ing preset token. 

• env:Sender - te r:InvalidArgVal - te r:NoToken 
The requested preset  token does not  ex is t. 

ACCESS CLASS: 

ACTUATE 
 

5.5 Home Position operations 
This  section describes operat ions used to manage the home pos it ion of a PTZ node.  These 
operat ions shall be implemented for PTZ nodes support ing home pos itions. All operations 
require a Prof i leToken referenc ing a Media Profi le inc luding a PTZConfigurat ion.  

The “home” pos it ion MAY be set  by  the SetHome operat ion or is  a fix  pos it ion of the PTZ unit .  

5.5.1 GotoHomePosition 

This  operation moves the PTZ unit  to its  home posit ion. If the speed parameter is omitted, the 
default speed of the corresponding PTZ configurat ion shall be used. The speed parameter can 
only be specified when speed spaces are available for the PTZ node.The command is non-
block ing and can be interrupted by  other move commands. 

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

• Speed - optional [PTZSpeed] 
Opt ional speed.  

RESPONSE: 

This  is  an empty  message. 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoHomePosition 
No home pos it ion has been defined for this  Profi le.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
Reference to an ex is t ing preset token. 
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• env:Sender - te r:InvalidArgVal - te r:InvalidSpeed 
The requested speed is  out  of bounds.  

ACCESS CLASS: 

ACTUATE 
 

5.5.2 Se tHomePosition 

The SetHome operat ion saves the current  position parameters  as  the home posit ion,  so that the 
GotoHome operat ion can request  that  the device move to the home pos it ion.  

The SetHomePosition command shall return with a failure if the “home” posit ion is fixed and 
cannot  be overwritten. If the SetHomePosit ion is successful, it shall  be poss ible to recall the 
home pos it ion with the GotoHomePosition command. 

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

RESPONSE: 

This  is  an empty  message. 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
Reference to an ex is t ing preset token. 

• env:Rece iver - te r:Action - te r:CannotOverwriteHome 
The home pos it ion is  fixed and cannot  be overwrit ten.  

ACCESS CLASS: 

ACTUATE 
 

5.6 Auxiliary operations 
This sect ion describes operations to manage aux il iary commands of a PTZ node, such as  an 
infrared (IR) lamp, a heater or a wiper.  

These operations shall be implemented for PTZ nodes indicat ing auxiliary commands in the 
node properties. All  operations require a Prof ileToken referenc ing a Media Profi le including a 
PTZConfigurat ion.  

5.6.1 SendAux iliaryCommand 
This operat ion is used to call an auxiliary operat ion on the device. The supported commands 
can be ret rieved via the PTZ node properties . The Aux il iaryCommand should match the 
supported command l isted in the PTZ node; no other syntax is supported. If the PTZ node l ists 
the t t: IRLamp command, then the parameter of AuxiliaryCommand command shall conform to 
the syntax specified in Sect ion 8.6 Aux il iary operation of ONVIF Core Specificat ion. The 
SendAuxiliaryCommand shall be implemented when the PTZ node supports  auxiliary  commands. 

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

• Aux il iaryData [tt:Aux il iaryData] 
Auxil iary command to be applied.  
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RESPONSE: 

• Aux il iaryResponse [tt:AuxiliaryData] 
Auxil iary response information. 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
Reference to an ex is t ing preset token. 

ACCESS CLASS: 

ACTUATE 
 

5.7 Predefined PTZ Spaces 
Spaces are used to specify absolute,  relat ive and cont inuous movements.  Whereas absolute 
movements require an absolute pos ition,  relat ive movements are specified by a pos it ion 
t rans lat ion. Continuous movements require the specificat ion of a veloc ity (relative movement 
over t ime). For these three cases, different coordinate systems are used describing the des ired 
movement.  The generic  spaces do not  absolutely  spec ify  the underly ing PTZ model,  so that  it 
can be applied to any PTZ hardware.   

Note:  this  document  inc ludes addit ional non-normat ive spaces defined in Annex A.  

5.7.1 Absolute  Position Spaces 

The Absolute Pos it ion Spaces are used when the c l ient  wants  to move the c amera to a certain 
pos it ion.   The  absolute  movem ent  from  current   pos it ion  A  to  an  arbitrarily  chosen  pos ition  
B doesn’t  have to follow a spec ific  path.  Ins tead,  the PTZ device may choose the shortest 
path in order to reach the target  dest ination.  

5.7.1.1 Generic Pan/Tilt Position Space 

The Generic  Pan/Tilt Position space shall be provided by  every PTZ node that supports absolute 
Pan/Tilt , s ince it does not relate to a specific phys ical range. Ins tead, the range should be 
defined as the ful l range of the PTZ unit normalized to the range -1 to 1 resulting in the fol lowing 
space description: 

<tt:AbsolutePanTiltPositionSpace> 
<tt:SpaceURI> 

http://www.onvif.org/ver10/tptz/PanTiltSpaces/PositionGenericSpace 
</tt:SpaceURI> 
<tt:Xrange> 

    <tt:Min>-1.0</tt:Min> 
    <tt:Max>1.0</tt:Max> 
</tt:Xrange> 
<tt:Yrange> 

    <tt:Min>-1.0</tt:Min> 
    <tt:Max>1.0</tt:Max> 
</tt:Yrange> 

</tt:AbsolutePanTiltPositionSpace> 

5.7.1.2 Spherical  Pan/Tilt Position Space  in Degrees 

Figure 1 shows a camera with pan and t i lt mechanics and the correspond ing s pherical coordinate 
sys tem. The space descript ion assumes that the dom e is mounted on the ceiling. The definit ion 
of a Pan m ovem ent is the rotat ion of the c amera module around the pan ax is . Thereby, the t il t 
ax is is also rotated in the same direc t ion in the plane orthogonal to the pan ax is , so that i t is st i ll 
orthogonal to the camera lens ax is . Til t movement is the rotat ion of the cam era modu le 
around the t i lt ax is. W ith the ti l t ax is the camera direc t ion can be changed from look ing 
downward to look ing at the horizon. Some devic es may support a cam era which can look above 
the horizon. 
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The angles describing the rotat ion around pan and t i l t ax is are refer red to as pan and t i lt 
angles , where pan is represented by the X coordinate of the Pos ition vector and t i lt is 
represented by the Y coordinate of the Pos ition vector. Both angles are spec ified in degrees. 
The init ial pos ition of this coordinate system is when t he d irec tion of the cam era lens is parallel 
to the ceil ing. The pan and t i lt angles in this init ial direc t ion are zero (0,0). 
 
When s tart ing from the init ial direc t ion and increas ing the pan angl e, objec ts that have 
previ ous ly been in the centre of the im age wil l move towards the left of the image. When 
s tart ing from the init ial d irec t ion and increas ing the t i lt angle, objec ts which have been 
previous ly in the middle of the image move towards the bot tom of the image. 
 
The m ax imum range for pan and t i lt angles are between -180 and +180 degr ees 1. The device 
can res tric t the t il t range arbit rari ly. The t i lt angle of a cam era can change its direct ion in the 
space of 
 
———————
—— 
1 -180 and +180 is the same pan pos it ion in the space and the camera can choose to represent the pan pos it ion 
us ing any of them. 
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a hemisphere l ike a dome camera is typically bounded from 0 to -90 degrees. If a device cannot 
pan the ful l range, it may l imit the pan range to an appropriate interval. 
 
 
 
 

±180 
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0° 
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Figure 1: Spherical Pan/Tilt Position Space in Degrees for a camera mounted on the ceiling. 
 
 
A camera that doesn’t support e-fl ip (or has disabled it) and al lows an absolute t i l t range between 
0 and -180 degrees, shall not rotate the image and direc t ions when request ing a t i lt movement 
with less than -90 degrees. 
 
If a camera supports e-fl ip and a c l ient requests a t il t movement that passes nadir, the fol lowing 
behaviour is to be expected: 

• There could be a hysteres is  (±α°) room around nadir pos it ion,  such that the image and 
direc t ion rotat ion doesn’t  occur exact ly  at  nadir that  could generate irri tat ing osc il lat ion. 

• When the cam era rotates  the image and move direc tions (after pass ing nadir ±α°),  also the 
fol lowing changes to the coordinate sys tem wil l  occur:  

o  The new pan angle wil l  be Pnew = Pold +  180°  

o  The new t i l t  angle wil l  be Tnew = -180° - Told ,  -180 ≤ Told ≤ -90 

o  If ignoring the hysteresis  area, there is a one-to-one mapping between viewing 
directions  and   pan/ ti lt  coordinates,  even   though  there   are   two   mechanical 
pos itions  of  the  camera  matching  the  same  viewing  direc tion  but   with  rotated 
image. For example, the two mechanical direct ions P1 :  35 , T1 :  -20 and P2 : -145 , 
T2 : -160 , would be represented by the coordinate P  : 35 , T : -20 since a t il t of < -90 
– α  would update the coordinates  as  described above.  
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The spherical pan/t i lt pos it ion space is defined as fol lows:  2 
 
<tt:AbsolutePanTiltPositionSpace> 

<tt:SpaceURI> 
http://www.onvif.org/ver10/tptz/PanTiltSpaces/SphericalPositionSpace 

Degrees 
</tt:SpaceURI> 
<tt:XRange> 

<tt:Min>-INF</tt:Min> 
<tt:Max>INF</tt:Max> 

</tt:XRange> 
<tt:YRange> 

<tt:Min>-180.0</tt:Min> 
<tt:Max>180.0</tt:Max> 

</tt:YRange> 
</tt:AbsolutePanTiltPositionSpace> 

 
The Min and Max elem ents of the XRange are set to plus and minus infinity to indicate that 
the range is not bounded to either s ide. 

5.7.1.3 Generic Zoom Position Space 

The Generic Zoom Posit ion Space shall  be provided by  every  PTZ node that  supports 
absolute Zoom, s ince it  does not  relate to a spec ific phys ical range. Instead,  the range should 
be defined as  the full  range of the Zoom normalized to the range 0 (wide) to 1 (tele).  There is 
no assumpt ion about  how the generic zoom range is  mapped to magnificat ion, FOV or other 
phys ical zoom dimens ion.  This  results in the fol lowing space description: 

<tt:AbsoluteZoomPositionSpace> 
<tt:SpaceURI> 
http://www.onvif.org/ver10/tptz/ZoomSpaces/PositionGenericSpace 
</tt:SpaceURI> 
<tt:Xrange> 

    <tt:Min>0.0</tt:Min> 
    <tt:Max>1.0</tt:Max> 
</tt:Xrange> 

</tt:AbsoluteZoomPositionSpace> 

5.7.1.4 Zoom Position Space  In Millimete r 

The Zoom Pos it ion Space In Mill imeter expresses the absolute focal length of a zoom 
camera. The  max im um  and  minimum  focal  length  is  camera  spec ific .  The  Zoom  Pos it ion  
Space  In Mil l imeter is defined as follows: 3 
 

<tt:AbsoluteZoomPositionSpace> 
<tt:SpaceURI> 

http://www.onvif.org/ver10/tptz/ZoomSpaces/PositionSpaceMillimeter 
</tt:SpaceURI> 
<tt:XRange> 

<tt:Min>0.0</tt:Min> 
<tt:Max>INF</tt:Max> 

</tt:XRange> 
</tt:AbsoluteZoomPositionSpace> 

 
The current Zoom Magnif icat ion (M) for a cam era can be calculated from the focal 
length as fol lows: 

                                                 
2 The  part icular   device  should  ref erence  the  proposed  name  space  but  the  ac tual  ranges   are  device  

spec if ic .  The ranges  indicated in the def init ion shall be interpreted as  the maximum and minimum range limits  
f or  the space. 

3 The particular  device should ref erence the proposed name space but the ac tual range is  device spec if ic . The 
range indicated in the def init ion shall be interpreted as  the maximum and minimum range limits  f or  the space. 

http://www.onvif.org/ver10/tptz/PanTiltSpaces/SphericalPositionSpace
http://www.onvif.org/ver10/tptz/ZoomSpaces/PositionSpaceMillimeter
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 𝑀𝑀 = 𝑓𝑓𝑓𝑓

𝑓𝑓0
 ,  

 
where 𝑓𝑓0 is the minimum focal length and 𝑓𝑓𝑐𝑐 is the current focal length. 
 
The current angle of view can be calculated with the fol lowing formula: 
 
∝ =  2 arctan 𝑑𝑑

2𝑓𝑓𝑓𝑓
  ,  

 
where 𝑑𝑑 represents the size of the sensor in the direction of interest and 𝑓𝑓𝑐𝑐 is the current focal length. 
 

5.7.1.5 Norma lized Digital Zoom Position Space 

The Norm alized Digital Zoom Pos it ion Space represents the mapping between the wi dth of the 
window used for a video s tream and the wi dth of the video source (sensor). This space 
requires a Media Profi le that includes a VideoEncoderConfigurat ion and a 
VideoSourceConfigurat ion. 
 
The Normalized Digital Zoom fac tor is calculated as  𝑍𝑍 = 1/ (𝑊𝑊𝑤𝑤

𝑆𝑆𝑤𝑤
)  

. 
The max imum zoom level that can be represented by this space is limited by the smalles t 
s ize of the window allowed by the camera. 
 
The Normalized Digital Pos it ion Zoom Space is defined as fol lows: 4 
 

<tt:AbsoluteZoomPositionSpace> 
<tt:SpaceURI> 

http://www.onvif.org/ver10/tptz/ZoomSpaces/NormalizedDigitalPosition 
Space 

</tt:SpaceURI> 
<tt:XRange> 

<tt:Min>1.0</tt:Min> 
<tt:Max>INF</tt:Max> 

</tt:XRange> 
</tt:AbsoluteZoomPositionSpace> 

 
It ’s  important  to  not ice  that  a  zoom  opera tion  us ing  this  space  doesn’t  affec t  the  
current resolut ion of the video s tream being configured in the VideoEncoderConfi gurat ion 
of the Media Profi le. Ins tead it changes the width and height of the wi ndow c onfigured in the 
VideoSourceConfigurat ion. 

5.7.1.5.1 Example: Zoom level  for cropped area  

For examp le, a Digital PTZ unit with a nati vely c ropped VGA (640x 480) wi ndow on a 3MP 
sensor (2048x1536) would have the zoom level  𝑍𝑍  = 1 /( 640

2048
) = 3.2. 

5.7.2 Re la tive Translation Spaces 

A Relat ive Pan/Tilt Translat ion Space moves the PTZ unit a certain t rans lation in a certain 
direc t ion without knowing the camera’s current  Pan/Tilt  pos it ion. 

A Relat ive Pan/Til t Translat ion can be deri ved from a corresponding (digital/spherical) 
Absolute Pan/Tilt Pos it ion Space  by tak ing  the  difference of  two  absolute Pan/Til t 
pos it ions . However, there are also relat ive Pan/Tilt trans lat ions where no corresponding 

                                                 
4 The particular device should ref erence the proposed name space but the ac tual range is device spec if ic . The 

range indicated in the def init ion shall be interpreted as the maximum range limit f or the space. 

http://www.onvif.org/ver10/tptz/ZoomSpaces/NormalizedDigitalPosition
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absolute Pan/Til t space can be defined. An exam ple is the Relat ive Trans lat ion Space In FOV 
described in Sect ion  A.3.2. 
 
If the c am era suppor ts e-f lip, the fol lowing addit ional behaviour should be expected by the 
space defined in Sect ion A.3.1: 

If the t il t t ranslat ion is pass ing nadir position (inc luding the room for a hys teresis ±α°), 
the camera should rotate the image at nadir ±α° as described in sect ion 5.7.1.2 (only 
for cameras support ing absolute pan/t ilt posit ioning). When a rotation occurs, the 
camera wil l cont inue the current movements according to the direct ions given when 
the command was issued. If the command is interrupted with a new request (after the 
fl ip),  that  request  wil l be handled according to the new (flipped) direct ion and 
coordinates. A camera that doesn’t support  e-fl ip or has it  disabled wil l not rotate the 
image and direc t ions during a t i l t  movement pass ing nadir.  

5.7.2.1 Generic Pan/Tilt Transla tion Space 

The Generic Pan/Tilt t rans lat ion space shall be provided by every  PTZ node that  supports 
relative Pan/Tilt,  s ince it does not relate to a spec ific physical range.  Instead,  the range 
should be defined as the ful l pos itive and negative t rans lation range of the PTZ unit 
normalized to the range -1 to 1,  where pos itive t rans lat ion would mean clockwise rotat ion or 
movement in right /up direc t ion resulting in the fol lowing space description:  

<tt:RelativePanTiltTranslationSpace> 
<tt:SpaceURI> 

http://www.onvif.org/ver10/tptz/PanTiltSpaces/TranslationGenericSpace 
</tt:SpaceURI> 
<tt:Xrange> 

    <tt:Min>-1.0</tt:Min> 
    <tt:Max>1.0</tt:Max> 
</tt:Xrange> 
<tt:Yrange> 

    <tt:Min>-1.0</tt:Min> 
    <tt:Max>1.0</tt:Max> 
</tt:Yrange> 

</tt:RelativePanTiltTranslationSpace> 

5.7.2.2 Generic Zoom Transla tion Space 

The Generic Zoom Trans lation Space shall be provided by every  PTZ node that supports 
relative Zoom, since it does not relate to a spec ific physical range.  Instead,  the corresponding 
absolute range should be defined as the full posit ive and negat ive t ranslat ion range of the 
Zoom normalized to the range -1 to1,  where a pos it ive t rans lat ion maps to a movement in 
TELE direct ion. The t ranslation is s igned to indicate direction (negat ive is to wide, positive is 
to tele). There is no assumption about how the generic zoom range is  mapped to 
magnificat ion, FOV or other physical zoom dimens ion. This  results in the fol lowing space 
descript ion:  

<tt:RelativeZoomTranslationSpace> 
<tt:SpaceURI> 

http://www.onvif.org/ver10/tptz/ZoomSpaces/TranslationGenericSpace 
</tt:SpaceURI> 
<tt:Xrange> 

    <tt:Min>-1.0</tt:Min> 
    <tt:Max>1.0</tt:Max> 
</tt:Xrange> 

</tt:RelativeZoomTranslationSpace> 
 

http://www.onvif.org/ver10/tptz/PanTiltSpaces/TranslationGenericSpace
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5.7.3 Continuous Ve locity Spaces 

The cont inuous velocity spaces are used to continuous ly move the PTZ unit in a certain 
direc t ion. 

If a camera supports e-fl ip (spec ified in sect ion A . 3 . 1 ), and it ’s enabled, the fol lowing 
behaviour should be expected by the pan/t i lt spaces defined in Sect ion 5 . 7 . 3 . 2  and A.4.1: 
 
If the t i lt trans lat ion is pass ing nad ir pos it ion (inc luding the room for a hysteres is ±α°), the  
camera should rotate the im age at nadir ±α° as described in sect ion 5 . 7 . 1 . 2  (only for 
cameras support ing absolute pan/ti l t pos it ioning). When a rotat ion occurs , the camera wil l 
cont inue the current movem ents according to the direc t ions gi ven when the command was 
issued. If the comm and is interrupted with a new request (after the fl ip), that request wil l be 
handled according to the new (fl ipped) direc t ion and  coordi nates . A camera that doesn’t 
support e-fl ip or has it disabled wil l not rotate the im age and direc tions during a ti l t 
movement pass ing nadir. 

5.7.3.1 Generic Pan/Tilt Ve locity Space 

The generic Pan/Tilt veloc ity space shall be provided by every  PTZ node, since it does not 
relate to a specific  physical range.  Instead, the range should be defined as a range of the PTZ 
unit’s  speed normalized to the range -1 to 1,  where a posit ive veloc ity  would map to c lockwise 
rotat ion or movement in the right /up direction. A s igned speed can be independent ly  specified 
for the pan and t i l t  component  result ing in the fol lowing space descript ion: 

<tt:ContinuousPanTiltVelocitySpace> 
<tt:SpaceURI> 

http://www.onvif.org/ver10/tptz/PanTiltSpaces/VelocityGenericSpace 
</tt:SpaceURI> 
<tt:Xrange> 

    <tt:Min>-1.0</tt:Min> 
    <tt:Max>1.0</tt:Max> 
</tt:Xrange> 
<tt:Yrange> 

    <tt:Min>-1.0</tt:Min> 
    <tt:Max>1.0</tt:Max> 
</tt:Yrange> 

</tt:ContinuousPanTiltVelocitySpace> 

5.7.3.2 Pan/Tilt Ve locity Space in Degrees per Second 

The Pan /Tilt Veloc ity Space In Degrees Per Second describes a cont inuous rotat ion around 
the pan and t i lt ax is (spec ified in sect ion 5.7.1.2) with a constant rotat ion speed. Thereby, the 
veloc ity describes  the  s igned  pan  and  t il t  angle  change  in  degrees  per  second.  The  pan  
veloc ity  is expressed by the X coordinate of the d irec t ion vector and the t il t veloc ity by the Y 
coordinate and the space is defined as follows: 5 
 

<tt:ContinuousPanTiltVelocitySpace> 
<tt:SpaceURI> 

http://www.onvif.org/ver10/tptz/PanTiltSpaces/VelocitySpaceDegrees 
</tt:SpaceURI> 
<tt:XRange> 

<tt:Min>-INF</tt:Min> 
<tt:Max>INF</tt:Max> 

</tt:XRange> 
<tt:YRange> 

<tt:Min>-INF</tt:Min> 
<tt:Max>INF</tt:Max> 

                                                 
5 The particular  dev ice should reference the proposed name space but the actual ranges are dev ice spec if ic . The 

ranges indicated in the definition shall be interpreted as the maximum and minimum range limits for the space. 

http://www.onvif.org/ver10/tptz/PanTiltSpaces/VelocitySpaceDegrees
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</tt:YRange> 
</tt:ContinuousPanTiltVelocitySpace
> 

5.7.3.3 Generic Zoom Ve locity Space 

The generic zoom velocity space specifies a zoom fac tor veloc ity without knowing the 
underly ing physical model.  The range should be normalized from -1 to 1,  where a posit ive 
veloc ity would map to TELE direction. A generic  zoom velocity  space description resembles 
the fol lowing:  

<tt:ContinuousZoomVelocitySpace> 
<tt:SpaceURI> 

http://www.onvif.org/ver10/tptz/ZoomSpaces/VelocityGenericSpace 
</tt:SpaceURI> 
<tt:Xrange> 

    <tt:Min>-1.0</tt:Min> 
    <tt:Max>1.0</tt:Max> 
</tt:Xrange> 

</tt:ContinuousZoomVelocitySpace> 

5.7.4 Speed Spaces 

The speed spaces specify the speed for a Pan/Tilt and Zoom movement when moving to an 
absolute posit ion or to a relat ive t rans lation. In contrast to the veloc ity spaces, speed spaces 
do not  contain any direct ional informat ion. The speed of a combined Pan/Tilt movement is 
represented by  a s ingle non-negat ive scalar value.  

If   Relative   Trans lat ion   Space   and   Continuous   Veloc ity  Space   are   a lready   defi ned,   
the corresponding Speed Space is derived as fol lows: Request ing a continuous movem ent with 
a veloc ity  V  for  T  seconds,  is  ident ical  (up  to  acc elerat ion  and  pos it ional  
inaccurac ies)  to requesting a relat ive movem ent with Relat ive Pos ition R and Speed S, 
where R equals V t imes T and S equa ls the length of vector V. Therefore, Speed va lues are 
always pos it ive. 

5.7.4.1 Generic Pan/Tilt Speed Space 
The generic Pan/Tilt speed space shall be provided by every PTZ node that supports 
configurable speed for Pan/Tilt , since it  does not relate to a specific physical range. Instead, 
the range should be defined as  the full  range of the speed range normalized to the range 0 
(s topped) to 1 (ful l  speed).  This  results  in the fol lowing space description: 
 

<tt:PanTiltSpeedSpace> 
<tt:SpaceURI> 

http://www.onvif.org/ver10/tptz/PanTiltSpaces/GenericSpeedSpace 
</tt:SpaceURI> 
<tt:Xrange> 

    <tt:Min>0.0</tt:Min> 
    <tt:Max>1.0</tt:Max> 
</tt:Xrange> 

</tt:PanTiltSpeedSpace> 

5.7.4.2 Pan/Ti lt Speed Space  In Degrees Per Seco nd 
The Pan/Til t Speed Space In Degrees per Second derives from the Absolute Pan/Tilt 
Pos it ion Space In Degrees and it spec ifies the pan/ t il t speed in degrees per second for 
absolute and re lat ive movem ents . The Pan/Tilt Speed Space In Degrees per Second is 
defined as fol lows: 6 

 
<tt:PanTiltSpeedSp
ace> 

                                                 
6 The particular device should ref erence the proposed name space but the actual range is  device spec if ic . The 

range indicated in the def init ion shall be interpreted as  the maximum and minimum range limits  f or  the space. 
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<tt:SpaceURI> 
http://www.onvif.org/ver10/tptz/PanTiltSpaces/SpeedSpaceDe
grees 

</tt:SpaceURI> 
<tt:XRange> 

<tt:Min>0.0</tt:Min> 
<tt:Max>INF</tt:Max> 

</tt:XRange> 
</tt:PanTiltSpeedSpace> 

 

5.7.4.3 Generic Zoom Speed Space 

The generic zoom speed space shall be provided by every PTZ node that  supports 
configurable speed for Zoom, s ince it  does not relate to a specific physical range.  Instead,  the 
range should be defined as the full  range of the speed range normalized to the range 0 
(s topped) to 1 (ful l  speed).  This  results  in the fol lowing space description: 

<tt:ZoomSpeedSpace> 
<tt:SpaceURI> 

http://www.onvif.org/ver10/tptz/ZoomSpaces/ZoomGenericSpeedSpace 
</tt:SpaceURI> 
<tt:Xrange> 

    <tt:Min>0.0</tt:Min> 
    <tt:Max>1.0</tt:Max> 
</tt:Xrange> 

</tt:ZoomSpeedSpace> 

5.7.4.4 Zoom Speed Space  In Millimeter Per Second 
The  Zoom  Speed  Space  In  Mil l imeter  per  Second  deri ves  from  the  Zoom  Veloc ity 
Space  In Mil l imet er Second defined in section A . 4 . 2  and spec ifies the absolute change 
per second of the focal length. If the device supports the Zoom Speed Space The Zoom 
Speed Space In Mil l imeter per Second is defined as fol lows:7 

 

 
<tt:ZoomSpeedSpace> 

<tt:SpaceURI> 
http://www.onvif.org/ver10/tptz/ZoomSpaces/SpeedSpaceMillimeter 

</tt:SpaceURI> 
<tt:XRange> 

<tt:Min>0.0</tt:Min> 
<tt:Max>INF</tt:Max> 

</tt:XRange> 
</tt:ZoomSpeedSpace> 
  

                                                 
7 The particular device should ref erence the proposed name space but the actual range is  device spec if ic . The 

range indicated in the def init ion shall be interpreted as  the maximum and minimum range limit f or  the space. 

http://www.onvif.org/ver10/tptz/PanTiltSpaces/SpeedSpaceDegrees
http://www.onvif.org/ver10/tptz/PanTiltSpaces/SpeedSpaceDegrees
http://www.onvif.org/ver10/tptz/ZoomSpaces/SpeedSpaceMillimeter
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5.8 Preset Tour Operations 
Preset Tour is a feature for PTZ-capable devices, enabling the PTZ unit to move on specified 
presets  sequent ial ly  at  some  interval.  

This  sect ion describes operat ions that manage the preset  tours.  These operations shall be 
implemented when a PTZ node in the PTZ Service indicates  support of Preset Tour with 
MaximumNumberOfPresetTours>0 capabil ity  value,  All operat ions require a Prof ileToken 
referenc ing a Media Profile including a PTZConfiguration. All operat ions for preset tours shall 
be always pers is tent . 

PresetTours  can have forward and backward direc t ions, and in case direc t ion is  omit ted, i t  is  
assumed to be forward.  However,  i t  is  poss ible to spec ify random execut ion by  set ting the 
RandomPresetOrder at t ribute.  In case RandomPresetOrder is  set  to t rue and Direc t ion is  also 
present ,  Direc t ion wil l  be ignored and presets  of the Tour wil l  be recalled randomly .  

5.8.1 Ge tPrese tTours 

A device supporting Preset  Tour feature shall return al l available Preset  Tours  through the 
GetPresetTours . 

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

RESPONSE: 

• Prese tTour - optional,  unbounded [tt:PTZPrese tTour] 
Lis t  of preset  tours  defined for the requested MediaProfi le. 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
The requested profi le token does not  reference a PTZ configurat ion.  

ACCESS CLASS: 

READ_MEDIA 
 

5.8.2 Ge tPrese tTour 

A device supporting Preset Tour shall return the requested Preset Tour through the 
GetPresetTour.  

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

• Prese tTourToken [tt:Re ferenceToken] 
Reference to an ex is t ing preset tour.  

RESPONSE: 

• Prese tTour [tt:PTZPrese tTour] 
The requested preset  tour.  

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  
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• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
The requested profi le token does not  reference a PTZ configurat ion.  

• env:Sender - te r:InvalidArgVal - te r:NoToken 
The requested preset  tour token does not  ex is t.  

 

5.8.3 Ge tPrese tTourOptions 

A device supporting Preset Tour shall provide options how Preset Tours can be configured 
through the GetPresetTourOpt ions. 

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

• Prese tTourToken - optional [tt:Re ferenceToken] 
Opt ional reference to an ex is t ing preset tour.  

RESPONSE: 

• Prese tTour [tt:PTZPrese tTourOptions] 
The requested preset  tour opt ions . 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
The requested profi le token does not  reference a PTZ configurat ion.  

ACCESS CLASS: 

READ_MEDIA 
 
 

5.8.4 Crea tePrese tTour 

A device supporting Preset Tour feature shall al low creating a new Preset  Tour through the 
CreatePresetTour.  

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

RESPONSE: 

• Prese tTourToken [tt:Re ferenceToken] 
Reference to an ex is t ing preset tour.  

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
The requested profi le token does not  reference a PTZ configurat ion.  



ONVIF™ – 32 – PTZ Spec.  – Ver.  2.6.1 
 
 
 
 

• env:Sender - te r:InvalidArgVal - te r:TooManyPrese tTours 
There is  not  enough space in the device to c reate the new preset  tour to the profi le 

ACCESS CLASS: 

ACTUATE 

 

5.8.5 ModifyPrese tTour 

A device supporting PresetTour feature shall allow modify ing the PresetTour through the 
ModifyPresetTour.  

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

• Prese tTour [tt:PTZPrese tTour] 
The preset  tour parameters  to be set .  

RESPONSE: 

This  is  an empty  message. 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
The requested profi le token does not  reference a PTZ configurat ion.  

• env:Sender - te r:InvalidArgVal - te r:InvalidPrese tTour 
The requested PresetTour inc ludes invalid parameter(s). 

• env:Sender - te r:InvalidArgVal - te r:TooManyPrese ts 
Too many TourSpots  are inc luded in the PresetTour.  

• env:Sender - te r:InvalidArgVal - te r:NoToken 
The requested preset  tour token does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:SpaceNotSupported 
A space is  referenced in an argument  which is  not  supported by  the PTZ Node.  

ACCESS CLASS: 

ACTUATE 
 

5.8.6 Opera tePrese tTour 
A device support ing Preset Tour feature shall al low s tarting,  stopping, or paus ing a Preset 
Tour through the OperatePresetTour.  

Preset tour can be operated with the PresetTourOperat ion parameter of OperatePresetTour 
command.   

• Start :  Indicates  s tarting the preset  tour or re-s tart ing the paused preset  tour.   

• Stop:  Indicates s topping the preset  tour.  

• Pause:  Indicates paus ing the preset  tour. 
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Receiving another OperatePresetTour command of Start  operation for the Preset Tour which 
have been already started, the Preset Tour shall be restarted with the newly requested 
parameter.  

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

• Prese tTourToken [tt:PTZPrese tTourToken] 
Reference to an ex is t ing preset tour.  

• Opera tion [tt:PTZPrese tTourOperation] 
Operat ion informat ion.  

RESPONSE: 

This  is  an empty  message. 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
The requested profi le token does not  reference a PTZ configurat ion.  

• env:Sender - te r:InvalidArgVal - te r:NoToken 
The requested preset  tour token does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:InvalidPrese tTour 
The requested PresetTour inc ludes invalid parameter(s). 

• env:Rece iver - te r:Inval idArgVal  - te r:ActivationFai led 
The requested preset  tour cannot  be ac t ivated while PTZ unit  is  moving or another 
preset  tour is  now act ivated.  

ACCESS CLASS: 

ACTUATE 
 

5.8.7 RemovePrese tTour 
A device support ing Preset Tour shall remove the requested Preset  Tour through the 
RemoevPresetTour.  

REQUEST: 

• Profi leToken [tt:Re ferenceToken] 
Reference to an ex is t ing media profi le. 

• Prese tTourToken [tt:PTZPrese tTourToken] 
Reference to an ex is t ing preset tour.  

RESPONSE: 

This  is  an empty  message. 

FAULTS: 

• env:Sender - te r:InvalidArgVal - te r:NoProfile 
The requested profi le token Profi leToken does not  ex is t.  

• env:Sender - te r:InvalidArgVal - te r:NoPTZProfile 
The requested profi le token does not  reference a PTZ configurat ion.  
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• env:Sender - te r:InvalidArgVal - te r:NoToken 
The requested preset  tour token does not  ex is t.  

ACCESS CLASS: 

ACTUATE 

 

5.8.8 Prese t Tour parameters 

Preset Tour is composed of following parameters: 
 

Prese tTour: Configurat ion of a preset  tour.  

• Name: Name of the preset  tour [Opt ional] 

• Status: Indicates the current status of the preset tour. This parameter in the argument 
of ModifyPresetTour command shall be ignored.  

o  Idle:  Preset  tour is  not  ac t ivated.  

o  Touring:  Preset  tour is  ac t ivated and now under touring.  

o  Paused: Preset tour is  under pause at the middle of the tour by  cl ient.  This 
s tatus  requires Start  operat ion from a c l ient  to re-s tart. 

• AutoStart : Flag to enable the preset tour act ivated always. When this flag in one of 
preset tours is configured as True, ones in al l other preset tours referring the same 
PTZNode shall be maintained to false. Starting and s topping the preset tour by 
OperatePresetTour shall change this  flag to False.  Paus ing and resuming the preset 
tour by  OperatePresetTour shall not  change this  flag.  

• TourSpot :  Presets  with i ts configuration for touring [Opt ional] 

o  PresetDetail:  Detail  configuration of the preset for the tour spot.  One out  of 
below three opt ions shall be chosen.  

 PresetToken:  Spec ifies an ex is ting PresetToken as this tour spot . 

 Home: Spec ifies the home position as the tour spot. Only “True” to this 
Boolean parameter shall be valid. “False” shall be t reated as an error 
due to an invalid argument .  

 PTZPos it ion:  Spec ifies the vector of PTZ Node as the tour spot  

o  Speed:  PTZ speed moving to this  tour spot .  [Opt ional]   

o  StayTime:  Time durat ion of s tay  on the spot .  [Opt ional] 

• PresetTourStartingCondition: Configurat ion of the s tart ing preset tour.   

o  RecurringTime: Parameter to spec ify  how many times the preset  tour is 
recurred.  [Opt ional] 

o  RecurringDuration: Parameter to spec ify  how long durat ion t ime the preset  tour 
is  recurred [Opt ional]  

 In case the both conditions RecurringTime and RecurringDuration are 
configured, the preset tour shall finish with one of conditions satis fied 
earl ier. In case the both are omitted, PresetTour shall be recurred 
without  l imitation. 
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o  PresetTourDirect ion: A device refers this flag to choose which direct ion the 
preset tour goes. It is omissible parameter and Forward shall be chosen in 
case it  is  omit ted. [Opt ional]  

 Forward:  Preset  tour goes in forward order.  

 Backward:  Preset tour goes in backward order.  

• Token:  Unique ident ifier of the preset  tour 

5.9 PT Control Direction Configuration 
PT Control Direct ion Configuration is one set of parameters in PTZ configurat ion used to 
configure  the movement direc t ions of PT(Pan and Tilt ) in fol lowing two ways:  

1. E-Flip 

E-Flip is flipping of the control direct ions of PT when the lens passes nadir or zenith 
direction during a ti lt movement. This  funct ionality is useful when controll ing domes using 
human joyst ick  control, where a c lient can t rack  an object  that  passes nadir and doesn’t 
have to bother about  inverted controls . 

2. Reverse 

Reverse parameter is for switching positive and negative of the PT control direction. This 
feature can be used to configure appropriate control direct ion of PT based on direct ions that 
the device is  mounted,  for example,  in the ceil ing downwards or on the surface upwards.  

Figure 2 shows an example how the control direc tions of PT are changed by E-Flip feature 
and Reverse feature.   

0-180
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0

+90

+/-180

-90

nadir

[Topdown view][Side view]

 
(a-1) Normal PT control direc t ion 
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(a-2) Normal PT control direc t ion with E-Flip ac t ivated 
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(b-1) Reversed PT control direc t ion 
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(b-2) Reversed PT control direc t ion with E-Flip ac t ivated 

 
Figure 2:  Example of changes of PT Control Direction by E-Flip and Reverse 

 

In case the control direct ion of PT is  changed by PT Control Direct ion Configurat ion,  i t is 
recommended that direction of the video image is also changed by Rotat ion Configuration in 
Video Source Configurat ion as  well to match the both direc t ions of PT and video s t ream.   
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5.10 GetServiceCapabilities 
The capabil ities reflect  opt ional funct ions and functionality  of a service. The informat ion is 
s tat ic and does not  change during device operat ion.  The fol lowing capabil i tes  are available:  

EFlip: Indicates  whether or not  E-Flip is  supported.  

Reverse : Indicates  whether or not  revers ing of PT control direc t ion is  supported.  

GetCompatibleConfigurations: Indicates the support for GetCompat ibleConfigurat ions 
command.  

MoveSta tus Indicates  that  the PTZStatus inc ludes MoveStatus information. 

Sta tusPosition Indicates  that  the PTZStatus inc ludes Pos ition information. 

 

REQUEST: 

This  is  an empty  message. 

RESPONSE: 

• Capabilities  [tptz:Capabili ties] 
Lis t  of the above defined capabil i t ies.  

FAULTS: 

None 

ACCESS CLASS: 

PRE_AUTH 
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5.11 Events 
A device support ing PTZ service dispatchs events l isted in this chapter through the event 
service.  

5.11.1 PTZ Prese ts 
A device support ing PTZ service spec ifies handling of PTZ presets. Since the move 
operat ions are non-blocking, a cl ient is not informed when the PTZ preset has been reached. 
Therefore,  a device supporting PTZ service should support  the fol lowing events  are 
int roduced which inform subscribers about  the s tatus of preset  movements .  

Topic: 
tns1:PTZController/PTZPresets/Invoked 
tns1:PTZController/PTZPresets/Reached 
tns1:PTZController/PTZPresets/Aborted 
tns1:PTZController/PTZPresets/Left 

The typical sequence of events  is  that  first a cl ient requests a certain preset. When the device 
accepts this request , it wil l send out an invoked event . The invoked event has to follow either 
a reached event or an aborted event . The former is used when the PTZ unit was able to reach 
the invoked preset  position, the lat ter in any other case.  A reached event  has to fol low a left 
event ,  as  soon as the PTZ unit  moves away from the preset  pos it ion. 

The message s t ruc ture of these events  is  given by  the fol lowing message description: 

<tt:MessageDescription> 
  <tt:Source> 
    <tt:SimpleItemDescription Name="PTZConfigurationToken" 
                   Type="tt:ReferenceToken"/> 
  </tt:Source> 
  <tt:Data> 
    <tt:SimpleItemDescription Name="PresetToken" Type="tt:ReferenceToken"/> 
    <tt:SimpleItemDescription Name="PresetName"  Type="tt:Name"/> 
  </tt:Data> 
</tt:MessageDescription> 
 

5.11.2 Prese tTours 

When a PTZ node in a device supporting PTZ service indicates  support  of Preset  Tour with 
MaximumNumberOfPresetTours>0 capabil ity  value,  the device shall support the following 
topic to inform subscribers about preset tour events . Whenever a change in Preset Tours 
occurs ,  the PTZ service shall dispatch this event .  

Topic: tns1:PTZController/PTZPresetTours/Configuration 
 
<tt:MessageDescription isProperty=True> 
<tt:Source> 
<tt:SimpleItemDescription Name="ProfileToken" Type="tt:ReferenceToken"/> 
<tt:SimpleItemDescription Name="PresetTourToken" 

Type="tt:ReferenceToken"/> 
</tt:Source> 
<tt:Data> 
<tt:SimpleItemDescription Name="StateChange" Type="xs:boolean"/> 
<tt:ElementItemDescription Name="PresetTour" Type="tt:PTZPresetTour"/> 

</tt:Data> 
</tt:MessageDescription> 
 
StateChange flag in the Data part  becomes t rue when the ment ioned Preset  Tour inc ludes 
any changes of i ts  State.
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Annex A.  
Additional PTZ Spaces (Informative) 

A.1  Introduction 

This section lists additional spaces originally defined in a white paper. For a lis t of normat ive 
spaces refer to sect ion 5.7.  

A.2 Absolute  Position Spaces 

A.2.1 Digita l Pan/Tilt Position Space 

The D igital Pan/Tilt Pos ition Space is suitable for Digital PTZ cam eras, where the pan and t i lt 
coordinates  represent  the  centre  point  of  a  window  pos it ioned  on  a  s ens or,  also  known  
as absolute Digital PTZ. This space requires a Media Profi le that inc ludes a 
VideoEncoderConfigurat ion and a VideoSourceConfiguration [ONVIF Core Spec]. 
 
The pan movem ent is a horizontal movem ent in the X direc t ion on the sensor plane and 
the ti lt movem ent is a vert ical movement in the Y direc t ion on the sensor plane. The 
coordinate system or iginates from the lower left of the sensor. Figure 3 exemplifies a 
window located at the left upper m ost coordinate (0.1, 0.9) with a window s ize of (0.2 * plane 
width, 0.2 * plane height). 

 

Figure 3: Digital Pan/Tilt Position Space. 
 

The Digital Pan/Til t Pos it ion space is defined as fol lows: 
 
 
<tt:AbsolutePanTiltPositionSpace> 

<tt:SpaceURI> 
http://www.onvif.org/ver10/tptz/PanTiltSpaces/DigitalPositionSpace 

</tt:SpaceURI> 
<tt:XRange> 

<tt:Min>0</tt:Min> 
<tt:Max>1</tt:Max> 

</tt:XRange> 
<tt:YRange> 

<tt:Min>0</tt:Min> 
<tt:Max>1</tt:Max> 

</tt:YRange> 
</tt:AbsolutePanTiltPositionSpace> 

http://www.onvif.org/ver10/tptz/PanTiltSpaces/DigitalPositionSpace
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A.2.1.1 Example: Positions of a  w indow  on sensor 

A window with VGA resolut ion (640x480) that is nat ively mapped to the same number of 
pixels of a c ropped area on a 3MP (2048x1536) sensor, would have the pan and t i lt range of: 
 

 
 
As long as the aspect ratio of the window and the sensor are ident ical, the same ranges for 
pan and t i lt are expected. The device wil l autom at ically adj us t the ranges based on the 
amount of source pixels represented in the window of i nteres t (its width and hei ght configured 
in the VideoSourceConfigurat ion of the requested profi le). 
 

A.3 Re la tive Translation Spaces 

A.3.1 Spherical  Pan/Tilt Translation Space  in Degrees 

The Spherical Pan/Til t Trans lat ion Space In Degrees deri ves from the Absolute Spherical 
Pan/Til t Pos it ion Space In Degrees (see section 5 . 7 . 1 . 2 ). Ins tead of an abs olute Pos it ion 
space where the reference pos ition is fixed, the relat ive spherical space spec ifies the 
reference pos it ion as the cameras current pos it ion at al l t imes. Thereby, the Pan/Tilt 
Trans lat ion is expressed as the coordi nate difference from the current pos it ion to the target 
pos it ion. If a c lient wants to pan the camera by 5 degrees, i t can use this relat i ve 
spherical space and set the X coordinate of the direc t ion to 5 and the Y coordinate to 0. 
 
The spherical pan/t i lt trans lat ion space is defined as fol lows: 8 
 
<tt:RelativePanTiltTranslationSpace> 

<tt:SpaceURI> 
http://www.onvif.org/ver10/tptz/PanTiltSpaces/SphericalTranslation 

Space Degrees 
</tt:SpaceURI> 
<tt:XRange> 

<tt:Min>-360</tt:Min> 
<tt:Max>+360</tt:Max> 

</tt:XRange> 
<tt:YRange> 

<tt:Min>-INF</tt:Min> 
<tt:Max>+INF</tt:Max> 

</tt:YRange> 
</tt:RelativePanTiltTranslationSpace> 

A.3.2 Pan/Tilt Translation Space in FOV 

The Relat i ve Pan/Tilt  Trans lat ion Space in FOV is  introduced to simpli fy  the navigat ion with  
dome cameras in graph ical user interfaces.  When the user wants  to center the camera  
on a certain pos it ion in the current  c amera view,  the user requests  a movem ent  with 
respect  to the current  FOV. Due to the mechanics  of a dom e, the image content  may 

                                                 
8 The  part icular   device  should  ref erence  the  proposed  name  space  but  the  actual  ranges   are  device  

spec if ic.  The ranges  indicated in the def init ion shall be interpreted as  the maximum and minimum range limits 
f or  the space. 

http://www.onvif.org/ver10/tptz/PanTiltSpaces/SphericalTranslation
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rotate (see Figure 1).  Figure 4 shows a rec tangle represent ing the image content .  The  
relat ive Pan/Til t  Trans lat ion Space in FOV  has  its  origin  in  the  centre  of  the  image.  
The  upper  right  corner  corresponds  to  the normalized coordinate (1,1).  This  Space shall 
not  be available in profi les  without  a VideoSourceConfigurat ion.  The S pace does not  assume 
a certain dome model and can therefore be implemented on digital and mechanical domes.  

(-1,1)                                          (1,1) 

 

 

 
(0,0) 

 
 

 
(-1,-1)              (1,-1) 

 
 
 

Figure 4:  Relative Pan/Tilt Translation Space in FOV for a mechanical dome. 
 
 
The propos ed minim um range for this relat i ve direc t ion space ranges from minus infinity to 
plus infinity. However, a device may provide a different range. The relati ve direc tion space 
is defined as fol lows:  9 
 
<tt:RelativePanTiltTranslationSpace> 

<tt:SpaceURI> 
http://www.onvif.org/ver10/tptz/PanTiltSpaces/TranslationSpaceFov 

</tt:SpaceURI> 
<tt:XRange> 

<tt:Min>-INF</tt:Min> 
<tt:Max>+INF</tt:Max> 

</tt:XRange> 
<tt:YRange> 

<tt:Min>-INF</tt:Min> 
<tt:Max>+INF</tt:Max> 

</tt:YRange> 
</tt:RelativePanTiltTranslationSpace> 

A.3.3 Digital Pan/Tilt Translation Space 

The  Digital  Pan/Tilt  Trans lat ion  Space  is  derived  from  the  Absolute  Digital  Pan/Til t  
Pos it ion Space (see sect ion A . 2 . 1 ). Ins tead of an absolute pos it ion space where the 
reference pos it ion is fixed, the relat ive space spec ifies the reference pos it ion as the 
camera’s current pos it ion at al l times. Thereby, the pan/ t i lt trans lation is expressed as the 
coordinate d iff erence from the current pos it ion to the target pos it ion. If a c l ient  wants to move 
the window area of the Video Source Configurat ion by a tenth of the sensor width 
horizontal ly, it can use this relat ive spher ical space and set the X coordinate of the direc tion 
to 0.1 and the Y coordinate to 0. This S pace shall not be available in profi les without a 
VideoSourceConfigurat ion. 
 
The fol lowing Figure 5 shows the s pace description of this Digital Pan/Til t Trans lat ion 
coordinate system. The outer box represents  the im age sensor, the dot ted inner box the 

                                                 
9 The  part icular  device  should  ref erence  the  proposed  name  space  but  the  ac tual  ranges  are  device  

spec if ic .  The ranges indicated in the def init ion sha ll be interpreted as the maximum and minimum range limits 
f or the space. 

 

http://www.onvif.org/ver10/tptz/PanTiltSpaces/TranslationSpaceFov
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c ropped area, and the  arrow  dem onstrates  a  trans lat ion  request  of  the  c ropped  area  with  
a  pan/t i l t  vec tor  of (0.1, -0.2). 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
Figure 5:  Relative Digital Pan/Tilt Translation Space. 

 
 
The max im um trans lat ion in pos itive direc t ion for pan and t i lt in this coordinate sys tem 
would be represented by (1, 1) the same way as the max im um negat i ve trans lation would m ap 
to the coordinate (-1,-1). For exam ple, a trans lat ion of a cr opped area on a megap ixel 
sensor from its lower  left  corner  to  i ts  upper  right  corner  corresponds  to  a  relati ve  
movem ent  us ing  the trans lat ion vector (1 ,1) assuming that the cropped area has zero s ize. 
The Digital Pan/Tilt Trans lat ion Space is defined as fo l lows: 
 
<tt:RelativePanTiltTranslationSpace> 

<tt:SpaceURI> 
http://www.onvif.org/ver10/tptz/PanTiltSpaces/DigitalTranslationSpace 

</tt:SpaceURI> 
<tt:XRange> 

<tt:Min>-1</tt:Min> 
<tt:Max>+1</tt:Max> 

</tt:XRange> 
<tt:YRange> 

<tt:Min>-1</tt:Min> 
<tt:Max>+1</tt:Max> 

</tt:YRange> 
</tt:RelativePanTiltTranslationSpace> 

A.3.4 Zoom Translation Space In Millimeter 

The Zoom Trans lat ion Space In Mil l imeter deri ves from the Absolute Zoom Pos it ion Space In 
Mil l imeter spec ified in section 5.7.1.4 and spec ifies the t rans lat ion of the focal length in the 
camera opt ics . If the device supports absolute zoom m ovem ents us ing the Absolute Zoom 
Pos it ion Space In Mil l imeter, the max imum negat i ve and pos itive trans lat ion is given by 
the difference of the max imum and minimum pos it ion in Mil l imeter. 
 
The Zoom Trans lation Space In Mil l imeter is defined as fol lows: 10 
 
<tt:RelativeZoomTranslationSpace> 

<tt:SpaceURI> 
http://www.onvif.org/ver10/tptz/ZoomSpaces/TranslationSpaceMillimeter 

</tt:SpaceURI> 
<tt:XRange> 

<tt:Min>-INF</tt:Min> 
<tt:Max>INF</tt:Max> 

                                                 
10 The particular  device should ref erence the proposed name space but the actual range is  device spec if ic. 

The range indicated in the def init ion shall be interpreted as  the maximum and minimum range limits  f or  the 
space. 

 

(0,0) 

(0.1,-0.2) 

http://www.onvif.org/ver10/tptz/PanTiltSpaces/DigitalTranslationSpace
http://www.onvif.org/ver10/tptz/ZoomSpaces/TranslationSpaceMillimeter
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</tt:XRange> 
</tt:RelativeZoomTranslationSpace> 

A.3.5 Normalized Digital Zoom Translation Space 

The Normalized Digital Zoom Trans lat ion Space derives from the A bsolute Norm alized 
Digital Zoom  Pos ition  Space  spec if ied  in  sect ion  5 . 7 . 1 . 5  and  spec ifi es  the  trans lat ion of  
the  mapping bet ween the width of a wi ndow on a sensor and the width of the ful l sensor. A 
trans lation change in pos itive direc t ion would make the window smaller in percentage of the 
sensor and thereby decreas ing the field of view and i ncreas ing the zoom fac tor. This space 
requires a M ediaProfi le that  inc ludes a VideoE nc oder Confi gurat ion and a 
VideoSourceConfigurat ion. 
 
Not ice that a trans lat ion operat ion that uses this space wil l affec t the width and height of the 
crop window that is configured in the VideoSourceConfiguration of the requested profi le. 
 
The Normalized Digital Zoom Trans lation Space is defined as fol lows: 11 
 
<tt:RelativeZoomTranslationSpace> 

<tt:SpaceURI> 
http://www.onvif.org/ver10/tptz/ZoomSpaces/NormalizedDigital 

TranslationSpace 
</tt:SpaceURI> 
<tt:XRange> 

<tt:Min>-INF</tt:Min> 
<tt:Max>INF</tt:Max> 

</tt:XRange> 
</tt:RelativeZoomTranslationSpace> 

A.4 Continuous Ve locity Spaces 

A.4.1 FOV Scaled Pan/Tilt Velocity Space per Second 
The  FOV  Scaled  Pan/Tilt  Veloc ity Space  Per  Second  is  introduced to  support  keyboard 
and joys t ick control, where the requested veloc it ies are internally scaled by the current zoom 
fac tor of the dome. A pan/ t il t vec tor in this space describes the move with respect to the 
current centre of the image. The length of this vector spec ifi es the des ired trans lat ion per 
second. This Space shall not be available in profi les without a VideoSourceConfiguration. 
The S pace does not  assume a certain dome model and can therefore be impl ement ed on 
digital and mechanical domes. 
 
The FOV scaled pan/t i lt veloc ity space is defined as follows: 9

 
 

 
<tt:ContinuousPanTiltVelocitySpace> 

<tt:SpaceURI> 
http://www.onvif.org/ver10/tptz/PanTiltSpaces/VelocitySpaceFOV 

</tt:SpaceURI> 
<tt:XRange> 

<tt:Min>-INF</tt:Min> 
<tt:Max>INF</tt:Max> 

</tt:XRange> 
<tt:YRange> 

<tt:Min>-INF</tt:Min> 
<tt:Max>INF</tt:Max> 

</tt:YRange> 
</tt:ContinuousPanTiltVelocitySpace> 

                                                 
11 The particular  device should ref erence the proposed name space but the actual range is  device spec if ic. 

The range indicated in the def init ion shall be interpreted as  the maximum and minimum range limits  f or  the 
space. 

http://www.onvif.org/ver10/tptz/ZoomSpaces/NormalizedDigital
http://www.onvif.org/ver10/tptz/PanTiltSpaces/VelocitySpaceFOV
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A.4.2 Zoom Velocity Space In Millimeter Per Second 

The Zoom Veloc ity Space In Mil limeter Per Second deri ves from the Zoom Trans lat ion 
Space In Mil l imeter in sect ion A.3.4 and spec ifies the change per second of the focal length.  
The Zoom Veloc ity Space in Mil l imeter Per Second space is defined as fol lows: 12 
 
<tt:ContinuousZoomVelocitySpace> 

<tt:SpaceURI> 
http://www.onvif.org/ver10/tptz/ZoomSpaces/VelocitySpaceMillimeter 

</tt:SpaceURI> 
<tt:XRange> 

<tt:Min>-INF</tt:Min> 
<tt:Max>INF</tt:Max> 

</tt:XRange> 
</tt:ContinuousZoomVelocitySpace> 

A.4.3 Normalized Digital Zoom Velocity Space Per Second 

The Normalized D igital Zoom Vel oc ity Space Per S econd deri ves from the Norm alized 
Digital Zoom Trans lation Space in sect ion A.3.5 and spec ifies the s igned change per second 
of the rat io bet ween  window  wi dth  and  sensor  width.  The  Normalized  Digital  Zoom  Ve 
loc ity  Space  Per Second is defined as fol lows: 13 
 
<tt:ContinuousZoomVelocitySpace> 

<tt:SpaceURI> 
http://www.onvif.org/ver10/tptz/ZoomSpaces/NormalizedDigitalVelocity 

Space 
</tt:SpaceURI> 
<tt:XRange> 

<tt:Min>-INF</tt:Min> 
<tt:Max>INF</tt:Max> 

</tt:XRange> 
</tt:ContinuousZoomVelocitySpace> 
 

A.5 Speed Spaces 

A.5.1 Pan/Tilt Speed Space In FOV Per Second 
The Pan/Tilt Speed Space in FOV Per  Second derives from  the Relat ive Pan/Til t 
Trans lat ion Space in FOV. W hen the c l ient  requests a relat ive movement with a 
Pan/Tilt Speed of 0.5 FOV Per Second, the scene part which was firs t observed at the 
centre of the image wil l have been moved to the image border after one second. This 
Space shall not be available in profi les without a  VideoSourceConfiguration.  The  Space  
does  not  assume  a  certain  dome  model  and  can therefore be implemented on digital 
and mechanical domes. 
 
The ONVIF pan/ t i lt speed space in FOV per second is defined as fol lows: 14 
 
<tt:PanTiltSpeedSpace> 

<tt:SpaceURI> 
http://www.onvif.org/ver10/tptz/PanTiltSpaces/SpeedSpaceFOV 

</tt:SpaceURI> 
<tt:XRange> 

<tt:Min>0.0</tt:Min> 
<tt:Max>INF</tt:Max> 

                                                 
12 The particular  device should ref erence the proposed name space but the actual range is  device spec if ic. The 

range indicated in the def init ion shall be interpreted as  the maximum and minimum range limits  f or  the space. 

13 The particular  device should ref erence the proposed name space but the actual range is  device spec if ic. The 
range indicated in the def init ion shall be interpreted as  the maximum and minimum range limits  f or  the space. 

14 The particular  device should ref erence the proposed name space but the actual range is  device spec if ic. The 
range indicated in the def init ion shall be interpreted as  the maximum and minimum range limits  f or  the space. 

http://www.onvif.org/ver10/tptz/ZoomSpaces/VelocitySpaceMillimeter
http://www.onvif.org/ver10/tptz/ZoomSpaces/NormalizedDigitalVelocity
http://www.onvif.org/ver10/tptz/PanTiltSpaces/SpeedSpaceFOV
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</tt:XRange> 
</tt:PanTiltSpeedSpace> 

A.5.2 Normalized Digital Zoom Speed Space Per Second 

The  Norma lized  Digital  Zoom  Speed  Space  Per  Sec ond  deri ves  from  the  Norm alized  
Digital Zoom Trans lat ion Space in section A . 3 . 5 and spec ifies the absolute change per 
second of the rat io between window wi dth and sensor width. I f the device supports absolute or 
relative zoom m ovem en ts us ing the Norm alized Digital Zoom Pos it ion Space or the Norm alized 
Digital Zoom Pos it ion Space, the des ired speed can be set us ing the Normalized Digital 
Zoom Speed Space Per Second. The Norm alized Digital Zoom Speed Space Per Second is  
defined as fol lows: 15 
 
<tt:ZoomSpeedSpace> 

<tt:SpaceURI> 
http://www.onvif.org/ver10/tptz/ZoomSpaces/NormalizedDigitalSpeedSpace 

</tt:SpaceURI> 
<tt:XRange> 

<tt:Min>0</tt:Min> 
<tt:Max>INF</tt:Max> 

</tt:XRange> 
</tt:ZoomSpeedSpace> 

 

                                                 
15 The particular  device should ref erence the proposed name space but the actual range is  device spec if ic. The 

range indicated in the def init ion shall be interpreted as  the maximum and minimum range limits  f or  the space. 

http://www.onvif.org/ver10/tptz/ZoomSpaces/NormalizedDigitalSpeedSpa
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Annex B.  
GeoMove Positioning Space (Informative) 

B.1 Introduction 

This  sect ion aims to provide a standard procedure to check if a given GeoLocated Point (𝐿𝐿𝐿𝐿𝐿𝐿2 ,
𝐿𝐿𝐿𝐿𝐿𝐿2 , 𝐻𝐻2) can be seen by a GeoLocated PTZ Device (𝐿𝐿𝐿𝐿𝐿𝐿1, 𝐿𝐿𝐿𝐿𝐿𝐿1, 𝐻𝐻1).  

  

Figure 2: Geo-located device pointing a geo-located target. 

B.2 Preconditions 

The procedure described by  this annex,  can be applied only  i f the device,  that we are going to 
use for our Geo pointing purposes, satis fies the two assumpt ions described in the fol lowing 
subsect ion. 

B.2.1 Absolute  Pan Ti l t Position Space 

In order to check if a GeoLocated point can be seen by the device, the device shall export its 
ranges for PAN and TILT angles us ing the Spherical Pan/Tilt Pos it ion Space in Degrees as 
fol lows:  

<tpz:GetNodeResponse> 
    <tpz:PTZNode> 
        <tpz:SupportedPTZSpaces> 
            <tt:AbsolutePanTiltPositionSpace> 
                <tt:URI>…</tt:URI> 
                <tt:XRange> 
                    <tt:Min>-70</tt:Min> 
                    <tt:Max>90</tt:Max> 
                </tt:XRange> 
                <tt:YRange> 
                    <tt:Min>-15</tt:Min> 
                    <tt:Max>10</tt:Max> 
                </tt:YRange> 
            </tt:AbsolutePanTiltPositionSpace> 
            … 
        </tpz:SupportedPTZSpaces> 
    </tpz:PTZNode> 
</tpz:GetNodeResponse> 
 
In the example the device l imits are:  

• 𝑚𝑚𝑚𝑚𝑚𝑚𝑝𝑝𝑝𝑝𝑝𝑝 = 90°  
• 𝑚𝑚𝑚𝑚𝑚𝑚𝑝𝑝𝑝𝑝𝑝𝑝 = −70° 
• 𝑚𝑚𝑚𝑚𝑚𝑚𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 10° 
• 𝑚𝑚𝑚𝑚𝑚𝑚𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = −15° 
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B.2.2 GeoOrientation  

In order to check if a GeoLocated point  can be seen by the device,  the Yaw coordinate of the 
device GeoOrientat ion 𝛾𝛾𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎  shall indicate the angular offset between the Geographical North 
𝑁𝑁  and the 0° Pan pos it ion 𝑃𝑃0 .  

 

Figure 3: Yaw angle convention for a geo-located PTZ device 

 

B.3 Procedure 

Let ’s cons ider a geo-located PTZ unit instal led on a pole and a target that would like to point 
with the PTZ unit .  

 

Figure 4: Geo located coordinates of PTZ device and target . 
 

The PTZ unit  wil l  be referenced with the geo coordinates  :  

• 𝐿𝐿𝐿𝐿𝐿𝐿1 :  the lat i tude value returned by  the device in the GetGeoLocat ionResponse. 

• 𝐿𝐿𝐿𝐿𝐿𝐿1  :  the lat i tude value returned by  the device in the GetGeoLocat ionResponse. 

• 𝐻𝐻1 :  the elevat ion value returned by  the device in the GetGeoLocatonResponse. 

The target  wil l  be referenced with the geo coordinates  :   

• 𝐿𝐿𝐿𝐿𝐿𝐿2  :  the lat i tude of the target  

• 𝐿𝐿𝐿𝐿𝐿𝐿2   :  the longitude of the target  

• 𝐻𝐻2 :  the elevat ion of the target   
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Before proceding with the calculations we need to project the two geo-located points  (𝐿𝐿𝐿𝐿𝐿𝐿1,
𝐿𝐿𝐿𝐿𝐿𝐿1 )  and (𝐿𝐿𝐿𝐿𝐿𝐿2, 𝐿𝐿𝐿𝐿𝐿𝐿2 )  on a Cartesian plane 16 . In this way we could eas ily  apply  the 
t rigonometric functions needed to check if the angles that device should cover to point the 
target  are within the PAN and TILT ranges of the PTZ node.  

 

Figure 5: anglepan representation. 
 

 

Figure 6: angletilt representation. 

 

Once we have converted the geo-located points (𝐿𝐿𝐿𝐿𝐿𝐿1, 𝐿𝐿𝐿𝐿𝐿𝐿1) and (𝐿𝐿𝐿𝐿𝐿𝐿2, 𝐿𝐿𝐿𝐿𝐿𝐿2)  into Cartes ian 
points (𝑥𝑥1, 𝑦𝑦1) and (𝑥𝑥2, 𝑦𝑦2 ) we can calcutate PAN and TILT angles at  which the device should 
move to point  the target .  

To calculate the PAN angle,  the fol lowing formula can be used :  

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑒𝑒𝑝𝑝𝑝𝑝𝑝𝑝 =  𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎2  � 
𝑥𝑥2 − 𝑥𝑥1
𝑦𝑦2 −  𝑦𝑦1

 �+  𝛾𝛾𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎  

To calculate the TILT angle,  the fol lowing formula can be used :  

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑒𝑒𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎2 ( 
𝐻𝐻2 −  𝐻𝐻1

�(𝑥𝑥2 − 𝑥𝑥1)2 + (𝑦𝑦2 −  𝑦𝑦1 )2
 ) 

Once we have both anglepan and anglet ilt  we can compare them with PAN and TILT angles 
ranges to check if they can be reached by the device.  

                                                 
16 This can be achieved by converting WGS84 coordinates to Universal Transverse Mercator Coordinate System. 

https://en.wikipedia.org/wiki/Universal_Transverse_Mercator_coordinate_system
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𝑚𝑚𝑚𝑚𝑚𝑚𝑝𝑝𝑝𝑝𝑝𝑝  ≤  𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑒𝑒𝑝𝑝𝑝𝑝𝑝𝑝  ≤  𝑚𝑚𝑚𝑚𝑚𝑚𝑝𝑝𝑝𝑝𝑝𝑝 

𝑚𝑚𝑚𝑚𝑚𝑚𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡  ≤  𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑒𝑒𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡  ≤  𝑚𝑚𝑚𝑚𝑚𝑚𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 

If both inequality are satis fied by the calcuted angles we can conclude that the target can be 
pointed by the device otherwise we can conclude that the target is out of the field of view of 
the device.  
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