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UVC

. USB video device class

The USB video device class (also USB video class G‘g )
or UVC) is a USB device class that describes devices
| capable of streaming video like webcams, digital
. camcorders, analog video converters, television
| | tuners, and still-image cameras. Wikipedia
“ Linux
© Linux UVC driver and tools

( ) 3

e E-3500
© BUFFALO Cmos 30 UVC & )
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FakeCamera
* FakeCamera

Press Capture
button to take
picture.
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FakeCamera
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t-android.hardware.Cameray
! \/ A

l | Camera Service

| \/ A

~ Camera Hardware (FakeCamera)

P ©




oo M€ 240pPM

android.hardware.camera

¢ frameworks/base/core/java/android/hardware/Camera.java
(INI )

~...[/base/core/jni/android_hardware Camera.cpp

o .../base/libs/ui/Camera.cpp

I| . .../base/libs/ui/ICamera.cpp

| Binder
~...[base/camera/libcameraservice/CameraService.cpp

" .../base/include/ui/CameraHardwarelnterface.h
~...[base/camera/libcameraservice/CameraHardwareStub.cpp

.../base/camera/libcameraservice/FakeCamera.cpp
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JNI

~ > Java Native Interface
| Java Native Interface (JNI) Java

—

'];| Java
| C C++ CPU
Java
ABI
Java
APl 2
Wikipedia
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android.hardware.camera (UvcCamera ) '“

| ¢ frameworks/base/core/java/android/hardware/Camera.java

(INI ) )
| ¢ .../base/core/jni/android hardware Camera.cpp @
~ ...[/base/libs/ui/Camera.cpp
.../base/libs/ui/ICamera.cpp
Binder
.../base/camera/libcameraservice/CameraService.cpp
. ¢ .../base/include/ui/CameraHardwarelnterface.h
~ .../base/camera/libcameraservice/UvcCameraHardware.cpp
.../base/camera/libcameraservice/UvcCamera.cpp @ )
open/close/ioctl/mmap/...
© V4L2/UVC/USB/...
UvC
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UvcCamera
" ApiDemos CameraPreview Activity

|" © Activity
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UvcCamera
€2 -
0 “ UvcCameraHardware.cpp e@ )
| | CameraHardwareStub.cpp

# CameraHardwarelnterface

“ UvcCamera.cpp
= FakeCamera.cpp

“uUvC
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UvcCamera "
© onCreate() |
" ¢ SurfaceHolder.Callback.surfaceCreated() G‘{C )
i “ android.hardware.Camera.open()

|

|
|1 * openCameraHardware() [UvcCameraHardware.cpp]
| ¢ CameraHardwarelnterface
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UvcCamera

© onCreate() |

" ¢ SurfaceHolder.Callback.surfaceChanged() G‘{C )
{ ¢ android.hardware.Camera#getParameters()

|

|
|1 * getParameters() [UvcCameraHardware.cpp]
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UvcCamera

© onCreate() |

" ¢ SurfaceHolder.Callback.surfaceChanged() G‘{C )
i “ android.hardware.Camera#setParameters()

|

|
|1 * setParameters() [UvcCameraHardware.cpp]

* UvcCamera() [UvcCamera.cpp]

“ UvcCamera GG )
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UvcCamera
“onCreate()
" ¢ SurfaceHolder.Callback.surfaceChanged()
i ¢ android.hardware.Camera#startPreview()

|

|
|1 * startPreview() [UvcCameraHardware.cpp]

 previewThread() [UvcCameraHardware.cpp]

* getNextFrameAsRgh565() [UvcCamera.cpp]
¢ SurfaceView

“ preview callback
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UvcCamera

© startPreview() [UvcCameraHardware.cpp]

€ previewThread() [UvcCameraHardware.cpp]

* getNextFrameAsRgb565() [UvcCamera.cpp]
* SurfaceView

€ preview callback

© getNextFrameAsRgh565() [UvcCamera.cpp]

¢ /dev/videoO open open
« /dev/video0 joctl

“ Jjoctl

mmap

“ loctl
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UvcCamera
|I getNextFrameAngbSGS() [UvcCamera.cpp]
¥ /dev/videoO open open
g & /dev/videoO joctl
h & loctl
mmap
 loctl
“ loctl
< loctl
YUV422 RGB565
SurfaceView

“ loctl




oo AN & 240 PM 1 :)

Cupcake
> Android Camera

- Packages/apps/Camera/src/com/android/ eg )
| il camera/VideoCamera.java

—
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¢ android.media.MediaRecorder

prepare()]
start()]

stop()]

[setAudioSource()] QC )
[setVideoSource()] '

[setOutputFormat()]
[setOutputFile()]
[setVideoFrameRate()]
[setVideoSize()]
[setVideoEncoder(), setAudioEncoder()]

[setPreviewDisplay()] GG)

SurfaceView SurfaceHolder
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hardware.SensorManager
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'|"H * Android
| . Android 1.0 SDK, Release 1
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akm8976

" mydroid/hardware/libhardware/sensors/

0 Sensors _trout.c @ )
||'I | Cupcake

—
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Akm8976

Sensors Activity &g }

t.android.hardware.SensorManager,..
I \/ A
l | SensorManager

| \/ A

sensors_trout
\ ‘.f ‘ )
6 )
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android.hardware.SensorManager,... "

¢ frameworks/base/core/java/android/hardware/SensorManager.java

(INI ) )
. JI ¢ .../base/core/|ni/android_hardware _SensorManager.cpp @
II| © ...[/hardware/libhardware/sensors/sensors trout.c
open/close/ioctl/poll/ ...
/dev/akm8976 aot, /dev/input/compass
akm8976




|0 M€ 240pPMm

TDS01V

Sensors Activity

t.android.hardware.SensorManagetr,....J,
I \/ A
” SensorManager

\ A

- sensors_tds0lv

¥ )
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android.hardware.SensorManager,... "

| < frameworks/base/core/java/android/hardware/SensorManager java

| (INI ) eg )
O .../base/core/jni/android_hardware SensorManager.cpp ¥ :
rE © ...[hardware/libhardware/sensors/sensors tds0Olv.c
open/close/read/write/ ...

/dev/ttyUSBO0

TDS01V
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sensors tds01v
" ApiDemos Sensors Activity

N 1
” © sensors tdsOlv.c
sensors trout.c
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sensors tds01v

" onCreate() -
0 © getSystemService(SENSOR_SERVICE) e@ )
I | > SensorManager

el —
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sensors tds01v
> onResume()

¢ SensorManager.registerListener() Og )
SensorManager Thread
onSensorChanged
" _sensors data open() [SensorManager.java]

[ _sensors ¢

' _Sensors c

ata poll () [SensorManager.java] GG)
ata close () [SensorManager.java]
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sensors tds01v

> onResume() -
© SensorManager.registerListener() 0@ )
'l.' e SensorManager Thread
|
1 onSensorChanged

" _sensors data open() [SensorManager.java] _
© android_data_open() [android_hardware_SensorManager.cpp] GG)

# sensors_data open() [sensors tdsOlv.c]
® /dev/ttyUSBO open
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sensors tds01v
> sensors data open() [SensorManager.java]

# android data open() [android _hardware SensorManager.cpp]
# sensors data open() [sensors tdsOlv.c]

"~ _sensors data poll () [SensorManager.java]
© android_data_poll () [android_hardware_SensorManager.cpp]
“ sensors data poll () [sensors tdsOlv.c]

¢ /dev/ttyUSBO write
. Android
. SensorManager

onSensorChanged
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sensors tds01v

> sensors data poll () [SensorManager.javal
€ android_data_poll () [android_hardware_SensorManager.cpp] @ )
® sensors_data_poll () [sensors_tdsO1v.c]

"~ _sensors data close () [SensorManager.java]
© android data close () [android_hardware SensorManager.cpp]
“ sensors data close () [sensors tdsOlv.c]
J /dev/ttyUSBO0O close
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sensors tds01v

" Foreground -
Al © SensorListener.onSensorChanged e@ )
ol (int sensor, float[] values)
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Cupcake AP]
© Cupcake repo sync NEE .
* out/target/common/docs/offline-sdk/ 0@ )

| ' SensorManager.getinclination()
* SensorManager.getOrientation()
" SensorManager.getRotationMatrix()
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Cupcake AP]

Compass Activity

| © development/samples/Compass/src/com/example @g )
| il /android/compass/CompassActivity.java
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Cupcake AP]

Compass Activity

" “ onCreate()  SensorManager

’ “ onResume() TYPE ACCELEROMETER

| TYPE_MAGNETIC FIELD listen

| : “ onSensorChanged() getRotationMatrix()
R

“ onSensorChanged() getOrientation()
R
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Cupcake

0 © hardware/libhardware/modules/sensors/ e@ )
ol sensors tdsOlv.c
¢ hardware/libhardware/include/hardware/sensors.h

© sensors tdsOlv.c
/system/lib/hw/sensors.default.so
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Cupcake

“ hardware/libhardware/include/hardware/sensors.h _
| SENSOR TYPE GYROSCOPE @{( )

| I | 4
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