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Camera Structure

Zoom Rooms App uses Android’s standard APl Caner aManager . get Caner al dLi st to get all camera ids including logical and virtual
cameras from the system.

Zoom Rooms App uses Android’s standard API Caner aManager . get Caner aChar act eri sti cs to get the logical and virtual camera’
s static Metadata(with vendor tags).

From the camera’s static Metadata, we can get the camera’s type(logical/virtual) by vendor tag:ZR_| NFO _DEVI CE_| S_VI RTUAL_CAMER
A (us.zoom zr.vendoros. smart Canera. i sVi rtual Caner a)

From the virtual camera’s static Metadata, we can get which logical camera it is related to by vendor tag: ZR | NFO_RELATED LOd CAL_
CAMERA | D (us. zoom zr. vendor os. snart Caner a. r el at edLogi cCaner al d)

If the logical camera is closed and non of its virtual cameras are opened, then all of the virtual cameras related to it will also become
unavailable.

ZR registers Android’s standard AP| Caner aManager . Avai | abi | i t yCal | back to handle the logical and virtual camera’s availability
change.

The virtual camera needs to support capture video stream with resolution 720P and aspect-ratio 16:9.

Camera Metadata
Static Metadata

® ZR uses Caner aManager . get Caner aChar act eri st i cs with vendor static Metadata tags to get the Static Metadata.



® ZRuses Li st <Caner aCharacteri stics. Key<?>> keylLi st = characteristics. getKeys(); to getall camera Metadata

and query the Vendor Tag.
® The Metadata contains the virtual/logic camera’s type and related logical camera id for the virtual camera.

Dynamic Metadata

® ZR registers Capt ur eCal | back and gets a Capt ur eResul t per frame through the onCapt ur eConpl et ed callback.
® ZR uses vendor dynamic Metadata tags to get Metadata from Capt ur eResul t

Zoom Rooms Applicance Smart Gallery API-- Get Metadata
| Zoom Rooms Vendor OS5

Get cameras

CameraManager.getCameraldiist() >

include all logic and virtual camera |ds

Get camera static metadata

CameraManager.getCameraCharacteristics(sCamerald) >

return CameraCharacteristics of the Camera

contains metadata defined by Android standrad

system and static metadata defined in

Zoom Rooms vendor os AP, like tag

with “us zoom.zr.vendores smartCamera.isVirtualCamera®

Zoom Rooms app query the specify tag metadata
value from CameraCharacleristics

Open camera

CameraManager . openCamera(sCamerald, stateCallback, handier) >

> onOpened(cameraDevice)

CameraDevice createCaptureSession(surfacelist, istener, null) >

onConfigured|captureSession)

<l
.

Get capture dynamic metadata

caplureSession.setRepeatingRequest{requesiBuilder.build(), captureCallback, handler) >

onCaptureCompleted|session, captureRequest, totalCaptureResult)

<l
-

totalCaptureResult contains metadata defined

by Android standrad system and dynamic metadata
defined in Zoom Rooms vendor os AP, like tag

with "us . zoom.zr vendoros smartCamera, peopleCount”

Zoom Rooms app query the specify tag metadata
value from totalCaptureResult for one frame
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Camera Metadata

Zoom Rooms Applicance Smart Gallery--Virtual camera availability
Zoom Rooms Vendor OS

Get available cameras

CameraManager getCameraldiisi() >

Ll

return all available camera Ids . String[]

include all logic and virtual camera lds

CameraManager getCameraCharacteristics()

>
Zoom Roooms app query metadata with tag
"us.zoom.zr.vendoros smartCamera.isVirtualCamera® check
it is a logic or virtual camera.
Virtual camera availability change flow
CameraManager.registerAvailability Callback(availability Callback) >
A virtual camera change to available
< onCameraAvailable(s Camerald)
alt [Virtual camera is opened]

CameraManager openCamera(sCamerald, stateCallback, handler)
-

. onOpened(cameraDevice)
-
A virtual camera change to unavailable

onDisconnected{cameraDevice)

«
[Virtual camera is idle]
A virtual camera change to unavailable
> onCameraUnavailable(s Camerald)
-
Zoom Rooms Vendor OS

Camera Availability

Open and Capture camera

® ZR uses Android’'s Camera2 API to open and capture video for virtual cameras.

® ZR may open and capture logical and several virtual cameras at the same time.

® The logical camera returns the complete view of the camera, like today’s normal camera, while the virtual camera returns a special feed-
type view.

Related Vendor OS API Definition

Vendor Tags For Static Metadata:

® Tags identifying which logical camera the device relates to and the device type(logical or virtual) are defined inCaner aChar act eri sti c:



The below MetaData Keys definitions needs to be added to the Vendor System APIs
Refer to :

® https://developer.android.com/reference/android/hardware/camera2/CameraCharacteristics?hl=en https://developer.android.com
/reference/android/hardware/camera2/CameraCharacteristics.Key?hl=en

/**
* Key used to | ookup which | ogical canera device the virutal
canera is related to.
* |f the camera is a logical canera, just return a null val ue.
*/
public static final CaneraCharacteristics.Key<String>
ZR_ I NFO_RELATED LOG CAL_CAMERA I D =
new CaneraCharacteristics. Key<String>("us.zoom zr.
vendor os. smart Caner a. r el at edLogi cCaneral d*, String.class);

/**
* Key used to | ookup whether the device is a virtual canera.
*/
public static final CanmeraCharacteristics. Key<Bool ean>
ZR I NFO _DEVI CE_| S VI RTUAL_CAMERA =
new Caner aCharacteri stics. Key<Bool ean>("us. zoom zr.
vendoros. smart Canera. i sVirtual Canera", bool ean. cl ass);

Vendor Tags For Dynamic Metadata:

For example:

® Tag for returning the people count/Video position/Active speaker in the current frame


https://developer.android.com/reference/android/hardware/camera2/CameraCharacteristics?hl=en
https://developer.android.com/reference/android/hardware/camera2/CameraCharacteristics.Key?hl=en
https://developer.android.com/reference/android/hardware/camera2/CameraCharacteristics.Key?hl=en

/**
* Key used to return the people count in the current frane.
*/
public static final CaptureResult.Key<lnteger>
ZR_ | NFO_FRAME_PEOPLE_COUNT =
new Capt ur eResul t. Key<I nt eger >("us. zoom zr. vendor 0s.
smart Caner a. peopl eCount ™, int.class);

/**

* Key used to return if the user in the video is the active
speaker.
*/
public static final CaptureResult.Key<Bool ean>
ZR_ I NFO_FRAME | S_ACTI VE_SPEAKER =
new Capt ur eResul t. Key<Bool ean>("us. zoom zr. vendor 0s.
smart Caner a. i sActi veSpeaker", bool ean. cl ass);

/**

* Key for return video relative position fromleft to right.
Return O if the video of the canera is overall view, otherwise it
starts from 1.

*/
public static final CaptureResult.Key<lnteger>
ZR | NFO_FRAME_VI DEO PCSI TI ON_| NDEX=

new Capt ur eResul t . Key<l nt eger >("us. zoom zr. vendor 0s.
smart Caner a. vi deoPosi ti onl ndex", int.class);

How to enable the feature

® Before call system API to enable Smart gallery, ZR will call the below API first to tell the system the upper bound for the number of video
streams to support in smart gallery mode.

/**

* Sets the upper bound for the nunber of video streams to support in
smart gall ery node.

* ZR calls this APl before enabling {@ink

Smar t Camer aCont r ol Mode#ZRAPI _ SMART _CAMERA CONTRCOL_MODE_SMART_CGALLERY}
*

* @aram maxSt reanCount the upper bound of nmax video streams to
support in smart gallery node.

* @eturn true if operation was successful, false otherw se

*/

bool ean set MaxSupport Vi deoStreansl nSmart Gal | ery(i nt maxSt reantCount) ;

® Vendor OS needs to implement the following APIs to return the supported smart camera control modes.



/**
* Query supported smart canera control nodes of the Canera.
Require {@ink CameraCapability#ZRAPI CAMERA CAP_SMART CONTROL}
* @aramcanmerald the canera's ID
*
* @eturn supported control nodes defined in {@ink
Smar t Camer aCont r ol Mode}
*/
i nt get Support Snart Caner aCont r ol Mbdes(String canerald);

/**
* Set the canera's smart control node. Require {@ink
Caner aCapabi | i t y#ZRAPI _CAMERA CAP_SMART _CONTROL}
* @aramcanmerald the canmera's ID
* @aram node smart control node defined in {@ink
Smar t Canmer aCont r ol Mode}
* @eturn Api call success or not
*/
bool ean set Smart Caner aContr ol Mode(String canerald, int node);

/**
* Query current smart canera control node of the camera. Require
{@ink CameraCapability#ZRAPI _CAMERA CAP_SMART_CONTROL}
* @aram canerald the canmera's ID

*

* @eturn supported control node defined in {@ink
Smar t Caner aCont r ol Mode}
*/
i nt get Current Smart Caner aCont r ol Mode(Stri ng canerald);

® The camera needs to support at least two of the following modes:

/**
* Multi focus node
*/
public static final int

ZRAPI _SNVART _CAMERA CONTROL_MODE_MULTI _FOCUS = 0x08;
/ * *
* Smart gallery node
*/
public static final int
ZRAPI _SVART_CAMERA CONTROL_MODE_SMART_GALLERY = 0x10;




Change History:

V1.2.1:

1. Update APIs to get Static Metadata.
2. Typo fix.

V1.2:

1. change the tags, “us.zoom.zr.vendoros.XXX" ==> “us.zoom.zr.vendoros.smartCamera. XXX" .

. Add set MaxSupport Vi deoStreansl nSnart Gal | ery API.

3. change ZR_INFO_DEVICE_FEED_TYPE to use ZR | NFO DEVI CE_I S_VI RTUAL_CAMERA (us. zoom zr.vendor os.
smart Camer a. i sVirtual Caner a) . Using Caner aDevi ceType to define the camera type.

4. If the logical camera is closed and non of its virtual cameras are opened, then all of the virtual cameras related to it will also become
unavailable.
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