Bs5E

Fi TensorFlow Mobile #33Z #1885 ] M F

A & KAy 41 B RE (] TensorFlow JF & Android HIHL 285 > M .

>.1 HEETE

NTEHELZHELSR, 7 LLTE tensorflow/examples/android/src/org/tensorflow/
demo/env/Logger.java H1{! Log. DEBUG # /% Log. VERBOSE:

private static final String DEFAULT_TAG = "tensorflow";
private static final int DEFAULT_MIN_LOG LEVEL = Log.DEBUG;
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BHL, ATRE — F Bazel @ EFELIXANIIRER . H AN E — T tensorflow/
examples/android/ T 1 build 31 :

android_binary( name = "tensorflow_demo",

assets = [
""//tensorflow/examples/android/assets:asset_files",
":external _assets",

1.
build XM B2 X T 9w Hbx tensorflow_demo, UL K g ¥ Z A ) N F tensorflow
demo.apk. XANR FKH T asset H ) :extemal assets, ‘E{7E build SCAFH & X UWTF -
Filegroup(
name = "external_assets",
srcs = [
"@inception_v1//:model_files",
"@mobile_ssd//:model_files",

"@speech_commands//:model_files",
“@stylize//:model_files”,

1.
)

filegroup & X 7 — 20304, 31X 8 S04t 2 A5 AU bR vE SO - tensorflow_demo 3X /N B
AR H A E LR PUAS B bR 8 1S 2 SR A7 2] APK HLH assert M. BT ALASCHF &
A R oK, rilids RIRAEFER A WAEFEE K P — N E B
“ @inception_v1//:model_files”, & K& X 7] LA{E workspace SCAF HL4K 3|, workspace SCAFAR
(ERIN

http_archive(

name = "inception_v1™,

build_file = "//:models.BUILD",

sha256 = "7eftel2a8363f09bc24d7b7a450304a15655a57a7751929b2c1593a
71183bb105",

urls = [

"http://storage.googleapis.com/download.tensorflow.org/models
/inception_v1.zip",
"http://download. tensorflow.org/models/inception_vl.zip",
1.
)

Bazel 23 H 2l )\ http://storage.googleapis.com/download.tensorflow.org/models/inception

vl.zip BY http://download.tensorflow.org/models/inception v1.zip I # i & x4, IFEf &
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sha256 . F#E KNG, 14/H"/:models.BUILD"#1T#HIE, HAASZHA I T
Tilegroup(

name = "model_ files",
srcs = glob(
L
"**/7\-" .
1.
exclude = [
""**/BUILD",

"% /WORKSPACE™
“x* /| |CENSE",
wxxfx Zip",

1.
),
)

X B AR 2 H Bl Z0E R #OCEF  — e s0fF,  Hin BUILD. WORKSPACE %5, 1fift
oAl SO R 8 H bR, X FE Al R 2 H AR AT BLS IR S Sk

Betur,  FeATTRT LU I T 0 A4 T A S A

$ wget “http://storage.googleapis.com/download.tensorflow.org/models/
inception_vl._zip"”
$ unzip inception_vl.zip

$ Is -all

-r--r-———- 1 10492 Nov 18 2015 imagenet_comp_graph_label_strings.txt
-rw-r---—-— 1 49937249 Jan 22 2018 inception_vl._zip

-r--r-———- 1 11416 Nov 18 2015 LICENSE

-rw-r---—-— 1 53881635 Sep 28 2017 tensorflow_inception_graph.pb

15 3K B S A I BRI A4 2 tensorflow_demo.apk J&, FRATAT LABAT T 1H A 4 -

$ unzip bazel-bin/tensorflow/examples/android/tensorflow_demo.apk
$ Is -all asserts

-rw-rw-rw- 1 328 Jan 1 2010 BUILD.bazel

-rw-rw-rw- 1 665 Jan 1 2010 coco_labels_list.txt

-rw-rw-rw—- 1 3771239 Jan 1 2010 conv_actions_frozen.pb

-rw-rw-rw- 1 60 Jan 1 2010 conv_actions_labels.txt

-rw-rw-rw- 1 10492 Jan 1 2010 imagenet_comp_graph_label_strings.txt
-rw-rw-rw- 1 11416 Jan 1 2010 LICENSE

-rw-rw-rw- 1 29083865 Jan 1 2010 ssd_mobilenet vl android_export.pb
-rw-rw-rw- 1 563897 Jan 1 2010 stylize quantized.pb
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-rw-rw-rw—- 1 53881635 Jan 1 2010 tensorflow_inception_graph.pb
drwxr-x--- 2 4096 Jan 21 11:01 thumbnails
-rw-rw-rw- 1 28 Jan 1 2010 WORKSPACE

PATRE SRR ST A N FR T H BRSO ER PR A7 AE asserts T I [ o 1HIER, tensorflow_
inception_graph.pb {4 K/NUE 54MB, stylize quantized.pb U K/NAF| 600KB. 7 5
F B A7 A S 1A 3E 2 AN/ o APKC RN, AEE I T3 & AF 25K, i H, HP % —
N BCEAR T R BN A), 3000 P 40 36 A6 AR K5

IRy

5.2 BEf%5% (Image Classification)

BB RRENTEER D EENT, RATRE — T EFERS RS LI EE& N
e P
521 NH

N KT EJEH# tensorflow/examples/android/src/org/tensorflow/demo | f] Tensor-
FlowImageClassifier.java 3.

14435 Activity #& tensorflow/examples/android/src/org/tensorflow/demo/ ClassifierActivity.
java. ‘BEME e

public class ClassifierActivity extends CameraActivity implements OnlmageAvailableListener {}

B4tk T CameraActivity, FFSZHL T OnlmageAvailableListener. CameraActivity SZH
7 Android N 2 AR A iy A BRI D RE,  EL 4 onStart. onCreate. onStop. onDestroy %5 .

FAN, ESEHL T AL T (Preview) o SEILTRVE Y 32 2R R 2, FRATE MAHAL B EL
G 5 HE o 7F onCreate H 27 50 H  setFragment, 7FiX B QS B £ 42 i Camera-

ConnectionFragment ] — A~ SZ 4,

iT (useCamera2APl) {
CameraConnectionFragment camera2Fragment =
CameraConnectionFragment.newlnstance(
new CameraConnectionFragment.ConnectionCallback() {
@Override
public void onPreviewSizeChosen(final Size size, final int
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rotation) {
previewHeight = size.getHeight();
previewlidth = size.getWidth(Q);
CameraActivity.this.onPreviewSizeChosen(size, rotation);
}

¥},
this,

getLayoutld(),
getDesiredPreviewFrameSize());

camera2Fragment.setCamera(camerald);
fragment = camera2Fragment;
} else {
fragment =
new LegacyCameraConnectionFragment(this, getLayoutld(),
getDesiredPreviewFrameSize());

}

tensorflow/examples/android/src/org/tensorflow/demo T[] CameraConnectionFragment. Java
SCAFSEEL T CameraConnectionFragment, iX s Android [ —“> Fragment. JOCHEM ThRE 2
i setUpCameraOutputs SEHLT, AL UTF -

private void setUpCameraOutputs() {
final Activity activity = getActivity(Q;

final CameraManager manager = (CameraManager) activity.
getSystemService(Context.CAMERA_SERVICE);
try {
final CameraCharacteristics characteristics = manager .

getCameraCharacteristics(camerald);

final StreamConfigurationMap map =
characteristics.get(CameraCharacteristics.SCALER_STREAM_
CONFIGURATION_MAP) ;

/7 RO R ST 3T R TR
final Size largest =
Collections.max(
Arrays.asList(map.getOutputSizes(ImageFormat.YUV_ 420 _888)),
new CompareSizesByArea());

sensorOrientation = characteristics.get(CameraCharacteristics.
SENSOR_ORIENTATION) ;

e /5e
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/7 BRI R Sl i A AE
VRIS EIS
previewSize =
chooseOptimalSize(map.getOutputSizes(SurfaceTexture.class),
inputSize.getWidth(),
inputSize.getHeight());

// TextureView [ 5 b EE 5 PRI 3 04 9 i R~ AH DL T
final int orientation = getResources() -getConfiguration() -
orientation;
if (orientation == Configuration.ORIENTATION_LANDSCAPE) {
textureView.setAspectRatio(previewSize.getWidth(),
previewSize.getHeight());
} else {
textureView.setAspectRatio(previewSize.getHeight(),
previewSize.getWidth());

}

} catch (final CameraAccessException e) {
LOGGER.e(e, "Exception!');

} catch (final NullPointerException e) {
/7 HATEAT & A S R Camera2API |, Hi3E NPE
7/ WAREEIEAT %

ErrorDialog.newlnstance(getString(R.-string.camera_error))
-show(getChildFragmentManager(), FRAGMENT_DIALOG);
throw new RuntimeException(getString(R.string.camera_error));

}

cameraConnectionCal lback.onPreviewSizeChosen(previewSize,
sensorOrientation);

}

fEiE I getCameraCharacteristics(camerald) 3R S AH AL BB M), @ik 5 EG I AR5
HEATXFEE, A chooseOptimalSize #X 2| A 3& ) 7l % Preview HI X~

protected static Size chooseOptimalSize(final Size[] choices, final int
width, final int height) {
final int minSize = Math_max(Math.min(width, height),
MINIMUM_PREVIEW_SIZE);
final Size desiredSize = new Size(width, height);
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/7 WEESTRR Iy 8, X ey e 22 /0 55 Wi PR T — 4K
boolean exactSizeFound = false;
final List<Size> bigEnough = new ArrayList<Size>();
final List<Size> tooSmall = new ArrayList<Size>();
for (final Size option : choices) {
if (option.equals(desiredSize)) {
7/ WERSE, HEARE, PMEICRRE R R
exactSizeFound = true;

}

if (option.getHeight() >= minSize && option.getWidth() >= minSize) {
bigEnough.add(option);
} else {
tooSmall .add(option);
}
}

LOGGER. i ("'Desired size: " + desiredSize + ', min size: " + minSize + "x"
+ minSize);

LOGGER. 1 (*"Valid preview sizes: [ + TextUtils_join(", ', bigEnough) + 1) ;

LOGGER. 1 (""Rejected preview sizes: [ + TextUtils_join(', *, tooSmall) +
"1

if (exactSizeFound) {
LOGGER. i (""Exact size match found.');
return desiredSize;

}

1/ EFHA RN A B
if (bigEnough.size() > 0) {

final Size chosenSize = Collections.min(bigEnough, new
CompareSizesByArea());
LOGGER.i(**Chosen  size: * + chosenSize.getWidth() + "x" +

chosenSize.getHeight());
return chosenSize;
} else {
LOGGER.e(*"Couldn®"t find any suitable preview size™);
return choices[0];
}
}
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0 SRR 3 58 A LIS 1 BB st R (8, 75 UL (8 /0 0 B AR

FX ERATHEA BRSBTS AMNLOE PSRRI D RE . T 3RATE X B
BRI A S BRI N T, P DA I K AR o SE I A A S B AR SE T o SR R R R
RIDhRE . AEM BN El 2 AE N RO RE P vh AT DL ] — e i S A MR, AUt SRR 2 .

[6] ] CameraActivity.java [ setFragment, | [ fJ{Ci% 4> i 7~ Fragment:

getFragmentManager ()
-beginTransaction()
-replace(R.id.container, fragment)
-.commit();

7t onResume()HL 1, FEM 7T WHFE, —REV—NEELE, Z&BENMEN. F3
AAMLEL 2 ] Android CameraManager [ openCamera PR, X /NS5 T — AN a7 5 10
2%, RISaF.

@Override
public void onResume() {
super .onResume() ;
startBackgroundThread();

/7 4R E M JF E B 4T P B, surfacetexture N A RS, HHALSHEMA
“onsurfaceextureavailable”, FATAT LT H — MG #AT TR

iT (textureView.isAvailable()) {
openCamera(textureView.getWidth(), textureView.getHeight());

} else {
textureView.setSurfaceTexturelListener(surfaceTextureListener);

}

¥

WAL H&RE. SEMREF, XHEIEH Android i) Handler #1 HandlerThread, ZE I
Ja8l— /4%~ “ImageListener” HIZEFE.
private void startBackgroundThread() {
backgroundThread = new HandlerThread(*'ImageListener'™);
backgroundThread.start();

backgroundHandler = new Handler(backgroundThread.getLooper());
}

JA BAI ML 0 BABNLB ST FE A0S 3, M4 F 1 A 8 EUk < 88 A, 918 3) createCamera-
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PreviewSession.

private final CameraDevice.StateCallback stateCallback =
new CameraDevice.StateCallback() {
@Override
public void onOpened(final CameraDevice cd) {

/7 BRMPETITRE, EZATERSgR A, BATRI AT A s AL

cameraOpenCloselLock.release();
camerabDevice = cd;
createCameraPreviewSession();

}
AN P Preview MIRIH, BEARZSCHHADiae, — RSB KN, =
S LH— AN FIHLF N 216 CameraCaptureSession, ‘T HISZHL/E

private void createCameraPreviewSession()F . FAKSLHEFE T -

B, B — ML (Texture) A5 HIKELH TextureView, 1ENEGHIH K ERIX,
R AT T PLAE W& B 3 N R -

final SurfaceTexture texture = textureView.getSurfaceTexture();

assert texture != null;

/7 BATREERIN G X R/ INBC B P 75 B AR AL T3 58 K
texture.setDefaul tBufferSize(previewSize._getWidth(),
previewSize.getHeight());

7/ XRBATFEIT LRI A 4 L it 1
final Surface surface = new Surface(texture);

/7 FAH%E #iE%E T CaptureRequest.Builder

previewRequestBuilder =
cameraDevice.createCaptureRequest(CameraDevice.TEMPLATE_PREVIEW) ;

previewRequestBui lder.addTarget(surface);

RJE, B — ImageReader, J827E T K /NI IR 40 1A [2] 34 -
/7 ST R A

previewReader =
ImageReader .newlnstance(
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previewSize.getWidth(), previewSize.getHeight(), ImageFormat.
YUV_420_888, 2);

previewReader .setOnlmageAvai lableListener(imageListener,
backgroundHandler) ;
previewRequestBui lder.addTarget(previewReader.getSurface());

B Jii » Y cameraDevice.createCaptureSession 4= it — M AHAL A G IUEL 236, RBEER
7 A A A s R, AR R

public void onConfigured(final CameraCaptureSession
cameraCaptureSession) {
/7 HPLE R
if (null == cameraDevice) {
return;
}
// BRI, TR R TUG
captureSession = cameraCaptureSession;
try {
// EAHBLTBUGRS, 3R R
previewRequestBui lder.set(
CaptureRequest.CONTROL_AF_MODE,
CaptureRequest.CONTROL_AF_MODE_CONTINUOUS_PICTURE) ;
/7 ER AR N
previewRequestBui lder.set(
CaptureRequest.CONTROL_AE_MODE, CaptureRequest.CONTROL_AE_
MODE_ON_AUTO_FLASH) ;
/7 B RABLTUE
previewRequest = previewRequestBuilder.build();
captureSession.setRepeatingRequest(
previewRequest, captureCallback, backgroundHandler);
} catch (Ffinal CameraAccessException e) {
LOGGER.e(e, "Exception!'™);
}
}

ZPb, XA S A AE % D BEATHE 2R AR AT 7, AT RAUMARALE 2B, & S iE i
(] ) bR Kt T DA 2 o T A SE AT AR 2 SR AR I AR

ClassifierActivity 323 T OnlmageAvailableListener, t4 528 7" Camera.PreviewCallback,
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2007 1 R WA AL A )5, onImageAvailable 23 78 A o 1% 4N b8 BE B A TAE, —2
UGS 4, — & A processimage()idt 47 45 AL # .

@0override
public void onlmageAvailable(final ImageReader reader)

A PR B E e B BB e 4 32 B A TmageUtils 38 B bR 5.

Trace.beginSection('imageAvailable™);

final Plane[] planes = image.getPlanes();
fillBytes(planes, yuvBytes);

yRowStride = planes[0].getRowStride();

final int uvRowStride = planes[1].getRowStride();
final int uvPixelStride = planes[1l].getPixelStride();

imageConverter =
new Runnable() {
@Override
public void run() {
ImageUtils.convertYUV420ToARGB8888(
yuvBytes[O0],
yuvBytes[1],
yuvBytes[2],
previewWidth,
previewHeight,
yRowStride,
uvRowStride,
uvPixelStride,
rgbBytes);
3
}:
SRJE, TAH] processImage() Bk %4 :

Trace.beginSection('imageAvailable');
Trace.endSection();

%R BU# H Android ) Trace ZhRE, 1T LA 3% BG4k B AT 75 EE A I 1] .

HiER, 7F ImageUtils .47 JL YUV F1 RGB # e (A, YUV 7665 1 B 15 40 72 B
B %, LHAEPLI @ Lk RS2 YUV. RGB & —Fi i R Kk R, BRETD
SUBEAEUE MR, R DR, IR 2 N AR BTl AN T B ) e
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S B, AN convertYUV420ToARGB888S, #5654 #e AR A F -
int yp = 0;
for (int j = 0; jJ < height; j++) {
int pY = yRowStride * j;
int pUV = uvRowStride * (J >> 1);

for (int 1 = 0; 1 < width; i++) {
int uv_offset = pUvV + (1 >> 1) * uvPixelStride;

out[yp++] = YUV2RGB(
Oxff & yData[pY + i],
Oxff & uDatauv_offset],
Oxff & vData[uv_offset]);

}
}

X TR MR R, KRR A AT e

private static int YUV2RGB(int y, iInt u, int v) {
// nR = (int)(1.164 * nY + 2.018 * nU);
// nG = (int)(1.164 * nY - 0.813 * nV - 0.391 * nU);
// nB = (int)(1.164 * nY + 1.596 * nV);

}

MO EE —EREER, XARBARME S, AR for IEAMIIRIEMAS, B
—ESHMIR BT, WRE 512X512 KEME, SESRZHATHE. EREGLE S,
i AL B BOR B MERE R T A LA, W DUH AL JRAEE S C sE LKL B, AT L
i P & b 0 B2 ok ke SE B

SR b, ARSI IRATE ORI T RXA A, HR K NS, AT EAL
ar bR, DIUCRA T OER AT & .

AR AR, —RANA SR ER, — 2B Preview BB, &
AT 2 AR A L FH 2R T AS TR F Ak D75 3

N T LIS 25, 7E ClassifierActivity BL#H %, | processImage, i 43 A,
Bt RIS R

@Override
protected void processlmage() {
rgbFrameBitmap.setPixels(getRgbBytes(), 0, previewWidth, 0, O,
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previewWidth, previewHeight);
final Canvas canvas = new Canvas(croppedBitmap);
canvas .-drawBitmap(rgbFrameBitmap, frameToCropTransform, null);

// WA TE A
if (SAVE_PREVIEW _BITMAP) {
ImageUtils.saveBitmap(croppedBitmap);

}
runlnBackground(
new Runnable() {
@0verride

public void run() {
final long startTime = SystemClock.uptimeMillis(Q);
final List<Classifier.Recognition> results = classifier.
recognizelmage(croppedBitmap) ;
lastProcessingTimeMs = SystemClock.uptimeMillis() - startTime;
LOGGER. i ("'Detect: %s', results);
cropCopyBitmap = Bitmap.createBitmap(croppedBitmap);
if (resultsView == null) {
resultsView = (ResultsView) findViewByld(R.id.results);
}
resultsView.setResults(results);
requestRender();
readyForNextImage();
3
D:
}
classifier.recognizelmage SEIL T B4 502K, BRI ARZ —1 BitMap, #RJ5&[H—4
7y R RN -
final List<Classifier._Recognition> results = classifier.recognizelmage
(croppedBitmap);

PH T A5 R ) T 5 R S S BRI R, XA R — IS ATAE R R AR B, X H
ff 1 7 Runnable. 4725045 & — 12 Recognition, L& TR MER, BME XYW TF:
public class Recognition {
// BUUINERME—FR IR, R T3, AR S
private final String id;
1/ BIRRBIAAFR
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private final String title;

7/ — AT E, RN T HAR NPT R, A A R R e e
private final Float confidence;

/7 VG AR TR R R B R R e

private RectF location;

title JE M 7 KWK Z TR, confidence 23R [1] 1) 5 73 2B W) AR AH X B2 A5 03, XA %L
L 8 e AT

i BB RSB AR, e LA M AR
B, SEICEMER RGB BUE Fe 4 N rifE :

bitmap.-getPixels(intValues, 0, bitmap.getWidth(), 0, 0, bitmap.getWidth(),
bitmap.getHeight());
for (int i = 0; i < intValues.length; ++i) {
final int val = intValues[i];
floatValues[i * 3 + 0] = (((val >> 16) & OxFF) - imageMean) / imageStd;
floatValues[i * 3 + 1]
floatValues[i * 3 + 2]

}
B, TR SR A AR A AT T -

inferencelnterface.feed(inputName, floatValues, 1, inputSize, inputSize, 3);

(((val >> 8) & OxFF) - imageMean) / imageStd;
((val & OxFF) - imageMean) / imageStd;

B, BT

inferencelnterface.run(outputNames, logStats);

FEVUA, IR AR T A TR 4 R

inferencelnterface.fetch(outputName, outputs);

CAEJL, Br 13—, JEARM Python SEIL UM 25 B & —#E A, R AIEZH] Java
LI

RN A R BEAT LU, R R L A AL B BB B, — R HARUE M, R &
A HEA B XWER, ZRAEEHAMGEOE BRI S R . BRSPS T .

1/ FREREDR

PriorityQueue<Recognition> pq =
new PriorityQueue<Recognition>(
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3,
new Comparator<Recognition>() {
@Override
public int compare(Recognition lhs, Recognition rhs) {
/7 HCRRE,  DAZE BB e i T S e A A
return Float.compare(rhs.getConfidence(), lhs.getConfidence());
}
:
for (int 1 = 0; i < outputs.length; ++i) {
if (outputs[i] > THRESHOLD) {

pg.add(
new Recognition(
" + i, labels.size(D) > i1 ? labels.get(i) : "unknown",
outputs[i], null));

}
}

FEREFP PR — AN IREALE ] 1 Trace, AW LA A TR E 43 1 i — 2D IHFER
i E), AR A AR A AL

Trace.beginSection(*feed™);
Trace.endSection();

522 1RE
XN N R 02 tensorflow _inception_graph.pb, ‘& H R I AL & X o
private static final String MODEL FILE = *"file:///android_asset/

tensorflow_inception_graph.pb™;
private static final String LABEL FILE =
"“file:///android_asset/imagenet_comp_graph_label_strings.txt";

158 R FR PR S A ARRS AR

http_archive(

name = "inception_v1",

build file = "*//:models.BUILD",

sha256 = "7efel2a8363F09bc24d7b7a450304a15655a57a7751929b2¢c1593
a71183bb105",

urls = [
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“http://storage.googleapis.com/download.tensorflow.org/
models/inception_vl.zip",
“http://download. tensorflow.org/models/inception_vl.zip",
1.
))

FATAT LA # Al X A, 433 tensorflow _inception_graph.pb, 2R J51E4T W T
(AP

$ python tensorflow/python/tools/import_pb_to_tensorboard.py --model_dir
tensorflow_inception_graph.pb --log_dir /tmp/log
$ tensorboard --logdir /tmp/log

FIFF P YE A%, % A HhE http://localhost:6006, AJ L& F| Inception B A&, 41 5-1 Fros.

P
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5-1 Inception EEE
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3 ¥RIE (Object Detection)

531 NH

DetectorActivity.java SZHL T 14 F AL #8 2% > B RS 34T AR D o 3X AN B FH R 2 X 4R
WL B AT AL 2R, Fr LA H 47K T OnlmageAvailableListener:

public class DetectorActivity extends CameraActivity implements
OnlmageAvailableListener

KA ARAE T =R, eI E R

private enum DetectorMode {
TF_OD_API, MULTIBOX, YOLO;
}

ERVEZ YOLO, B3 v LR X AME, B wmIFSfT XM, R =
Fto IBATIR =R J7 AR A — EU

A2, X T1{50 (confidence) fH, ANFEKIMA 2H AR, [HE 55 E X T AH
ISAIOEASIER

/7 FREER IR /N EAE

private static final float MINIMUM_CONFIDENCE _TF OD_APl = 0.6T;

private static final float MINIMUM_CONFIDENCE_MULTIBOX = 0.1F;
private static final float MINIMUM_CONFIDENCE_YOLO = 0.25fF;

FAh, BTN B AR ER, ENmARAZRELBAR. mmH, NMAEs
RIS TR ) S 44 AR A7 OR, R /2 % H I E o X R 8 LS m] DU 35k, 1 MODE
Kk, RDHE k& B R — Lk,

private static final int MB_INPUT_SIZE 224;

private static final int MB_IMAGE_MEAN 128;

private static final float MB_IMAGE_STD = 128;
private static final String MB_INPUT_NAME = *"ResizeBilinear™;

private static final String MB_OUTPUT_LOCATIONS NAME = "output_
locations/Reshape™;

private static final String MB_OUTPUT_SCORES_NAME = “output_
scores/Reshape';

private static final String MB_MODEL_FILE =
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“file:///android_asset/multibox_model .pb™;
private static final String MB_LOCATION_FILE =
“file:///android_asset/multibox_location_priors.txt";

private static final int TF_OD_API_INPUT_SIZE = 300;
private static final String TF_OD_API_MODEL_FILE =
“file:///android_asset/ssd_mobilenet_vl_android_export.pb™;
private static final String TF_OD_API_LABELS_FILE = “file:
///android_asset/coco_labels_list.txt";

private static final String YOLO MODEL_FILE = "file:///android_
asset/graph-tiny-yolo-voc.pb™;

private static final int YOLO_ INPUT_SIZE = 416;

private static final String YOLO_INPUT_NAME = "input";

private static final String YOLO OUTPUT_NAMES = "output';

private static final int YOLO BLOCK_SIZE = 32;

PLRARAE A T MultiBoxTracker. MultiBoxTracker £ 5118 B A6 il 40 44 I #2444 1) 41
HE (Box) E K. DetectorActivity 2> MK 1 45 B AL 3>k, H H MultiBoxTracker
TN EIR S .

tracker = new MultiBoxTracker(this);

T RIS MODE £ 7R 28 i sz . X =N A8 #2870 public
interface Classifier, FTPA#I#EE2E THe ok, A F WA KO ENTH I,

iT (MODE == DetectorMode.YOLO) {
detector =
TensorFlowYoloDetector .create(
getAssets(),
YOLO_MODEL_FILE,
YOLO_INPUT_SIZE,
YOLO_INPUT_NAME,
YOLO_OUTPUT_NAMES,
YOLO_BLOCK_SIZE);
cropSize = YOLO_INPUT_SIZE;
} else if (MODE == DetectorMode.MULTIBOX) {
detector =
TensorFlowMultiBoxDetector .create(
getAssets(),
MB_MODEL_FILE,
MB_LOCATION_FILE,
MB_IMAGE_MEAN,
MB_IMAGE_STD,
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MB__INPUT_NAME,
MB_OUTPUT_LOCATIONS_NAME,
MB_OUTPUT_SCORES_NAME) ;
cropSize = MB_INPUT_SIZE;
} else {

try {
detector = TensorFlowObjectDetectionAPIModel .create(
getAssets(), TF_OD_API_MODEL_FILE, TF_OD_API_LABELS_FILE, TF_OD_
API_INPUT_SIZE);
cropSize = TF_OD_API_INPUT_SIZE;
¥

EEB R (Image Classification) B+, AT OHARMNW AR 4, £I1X
AN R, RATHE R ORI AL E, FrAfE$ 1 Classifier HikE LT — MKMW N
android.graphics.RectF F{7 B 4% & .

/7 EEVE AR TR RALE [ Tk B

private RectF location;

Tracker A1 detector 56 i 11X MR H B E 2 IjfE . Detector £ 57 Vi LAY, 3R [a] A ) )
Wik 2 BRANALE o Tracker i STIEA I B KWK Bon B BoRds B ERXDMAE, N7
R FIB BEVI AR 2 46 P K R GRS, 45 MultiBoxTracker.java. ObjectTracker.java 1. T
tensorflow/examples/android/jni/object_tracking T H K& C++AHL.

R 2 3R EAS U B ) WA AL PR AL B o (I, 3R Bl RO AR 44 BRI B AN R HE S,
FRIRAT R 2 4 WAL 3 [ () BB AT B R 0 A1, RIS o — S A A% shdk 2 2
AR, A EARAT RBPE I o $2 RO IR B, BRATT AT DL A5 S B TRy # (1 ) 4 0B
e FENLARFEIRIN R, Sebr Egn 'S KB RS IE 2y T e SE UM R 32 8 2 fE -

XA 0 B ) RS2 7E processImage() B SEHLT, 43 B T Tracker A1 Detector Y
BRA . — AN SEILE AR KA =D IR

@Override
protected void processlmage() {
/7 F0, BRI, ST —KER
++timestamp;
tracker.onFrame(
previewWidth,
previewHeight,
getLuminanceStride(),
sensorOrientation,
originalLuminance,
timestamp);
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trackingOverlay.postinvalidate();

runlinBackground(
new Runnable() {

@Override

public void run() {
/7 FEO0, AR, SREBERBYIR IS, BRI R A R AL B
LOGGER. i (""Running detection on image ' + currTimestamp);
final long startTime = SystemClock.uptimeMillis();
final List<Classifier.Recognition> results =

detector.recognizelmage(croppedBitmap) ;
lastProcessingTimeMs = SystemClock.uptimeMillis() - startTime;

/7 FE=00, ECIRGI IR BN R
tracker.trackResults(mappedRecognitions, luminanceCopy,

currTimestamp) ;
trackingOverlay.postinvalidate();

requestRender();
computingDetection = false;

}
D;
}
TAYeE — T detector FISEHL . BHIFER] 17, XARIHSCEE =AMAEE, =AMl &
AISEHLEE O classifier, EATHIEH 7L LBl EBSEIL T recognizelmage, {H A LA
o LA & =AM I B8 A6 I i B sz By 3, S T AR B TR .

TensorFlowMultiBoxDetector.java

Trace.beginSection(*'preprocessBitmap™);

/7 XS EGEARAT AR, Fe A bR EALIE R

bitmap.getPixels(intValues, 0, bitmap.getWidth(), 0, 0, bitmap.getWidth(),
bitmap.getHeight());

for (int 1 = 0; 1 < intValues.length; ++i) {
floatValues[i * 3 + 0] = (((intValues[i] >> 16) & OxFF) - imageMean) /

imageStd;
floatValues[i * 3 + 1] = (((intValues[i] >> 8) & OxFF) - imageMean) /
imageStd;
floatValues[i * 3 + 2] = ((intValues[i] & OxFF) - imageMean) / imageStd;
}

Trace.endSection();
// GrETAE

e 01 e
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/7 B NERE S 2] TensorFlow H

Trace.beginSection("feed");

inferencelnterface.feed(inputName, floatValues, 1, inputSize, inputSize, 3);
Trace.endSection();

/7 BATHERLR

Trace.beginSection(*'run™);
inferencelnterface.run(outputNames, logStats);
Trace.endSection();

/7 ¥t KR A ) ] Ay B

Trace.beginSection(*fetch™);

final float[] outputScoresEncoding = new float[numLocations];

final float[] outputLocationsEncoding = new float[numLocations * 4];
inferencelnterface.fetch(outputNames[0], outputLocationsEncoding);
inferencelnterface.fetch(outputNames[1], outputScoresEncoding);
Trace.endSection();

TensorFlowObjectDetectionAPIModel.java:

Trace.beginSection(*'preprocessBitmap™);

// ARG HEE, A 0x00rrggbb #=F int F4R2EC r. g fl b 775

bitmap.getPixels(intValues, 0, bitmap.getWidth(), 0, 0, bitmap.getWidth(),
bitmap.getHeight());

for (int i = 0; 1 < intValues.length; ++i) {
byteValues[i * 3 + 2] (byte) (intValues[i] & OxFF);
byteValues[i * 3 + 1] (byte) ((intValues[i] >> 8) & OxFF);
byteValues[i * 3 + 0] (byte) ((intValues[i] >> 16) & OxFF);

}

Trace.endSection();

/7 frETiab e

/7 R NEARE S 2] TensorFlow H

Trace.beginSection(""feed");

inferencelnterface.feed(inputName, byteValues, 1, inputSize, inputSize, 3);
Trace.endSection();

// EATHERLR A

Trace.beginSection('run');
inferencelnterface.run(outputNames, logStats);
Trace.endSection();

TensorFlowYoloDetector.java:

Trace.beginSection(*'preprocessBitmap');
1/ X EBEARATIACEE, A AR S
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bitmap.getPixels(intValues, 0, bitmap.getWidth(), 0, 0, bitmap.getWidth(),
bitmap.getHeight());

for (int i = 0; 1 < intValues.length; ++i) {
floatValues[i * 3 + 0] = ((intValues[i] >> 16) & OxFF) / 255.0F;
floatValues[i * 3 + 1] = ((intValues[i] >> 8) & OxFF) / 255.0fF;
floatValues[i * 3 + 2] = (intValues[i] & OxFF) / 255.0f;

}

Trace.endSection(); //f; B iabs

/7 K NEHE 2 2] TensorFlow H

Trace.beginSection(*feed™);

inferencelnterface.feed(inputName, floatValues, 1, inputSize, inputSize, 3);
Trace.endSection();

timer.endSplit("'ready for inference™);

/7 BATHER A

Trace.beginSection(*'run™);
inferencelnterface.run(outputNames, logStats);
Trace.endSection();

ft TensorFlowObjectDetectionAPIModel H., 15 & 1) £ 4 N\ 25 & & byte, 1M
TensorFlowYoloDetector #1 TensorFlowMultiBoxDetector HI% AKAZ float, — P& A
B, BTN

5.3.2 t&R
AR A E] T S AR, Hof inception BAAE R COAADE T . BIERE G B I

/N, —7/Nj& Mobile Net.

http_archive(
name = "mobile_ssd",
build file = "*//:models.BUILD",
sha256 = ""bddd8lea5c80a97adfaclc9f770e6f55cbafd7cced4d3bbel5fheb041e6b8
f3e8",
urlls = [
"http://storage.googleapis.com/download.tensorflow.org/models/
object_detection/ssd_mobilenet vl android_export.zip",
"http://download. tensorflow.org/models/object_detection/ssd_
mobilenet_vl_android_export.zip",
1.
)

A AT A L IR, B SS R AL B AN 18] 5-2 P
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5-2  SSD Mobile Net & E

54—~ Mobile Multibox #8, (ARSI«
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sha256
""859edcddf84dddb974c36c36¢cfcl1f74555148e9c9213dedacfld6b613ad52b96"",

urls = [
“http://storage.googleapis.com/download.tensorflow.org/models/

mobile_multibox_vla.zip",
"http://download. tensorflow.org/models/mobile_multibox_vla.zip",

1.
)

BT B AT AR AL B G A T B 5-3 T

5-3 Mobile Multibox &I E
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5.4 HBYREZ (Stylization)

541 NH

I VE e N & B StylizeActivity.java SEFLM) . FEIHAEW & B processImage()
WH stylizelmage() RS2 B .

++FrameNum;

bitmap.getPixels(intValues, 0, bitmap.getWidth(), 0, 0, bitmap.getWidth(),
bitmap.getHeight());

for (int i = 0; i < intValues.length; ++i) {
final int val = intValues[i];
floatValues[i * 3] = ((val >> 16) & OxFF) / 255.0F;
*
*

floatValues][i 3+ 1] ((val >> 8) & OxFF) / 255.0f;
floatValues][i (val & OxFF) / 255.0f;
}

w

+
D

I

/7 BB S 3] TensorFlow
LOGGER. i (""Width: %s , Height: %s'", bitmap.getWidth(), bitmap.getHeight());
inferencelnterface.feed(

INPUT_NODE, floatValues, 1, bitmap.getWidth(), bitmap.getHeight(), 3);
inferencelnterface.feed(STYLE_NODE, styleVals, NUM_STYLES);

inferencelnterface.run(new String[] {OUTPUT_NODE}, isDebug());
inferencelnterface.fetch(OUTPUT_NODE, floatValues);

for (int i = 0; i < intValues.length; ++i) {
intValues[i] =
OxFF0O00000
| (((int) (FfloatValues[i * 3] * 255)) << 16)
| (((int) (FloatValues[i * 3 + 1] * 255)) << 8)
| ((int) (FloatValues[i * 3 + 2] * 255));
}

bitmap.setPixels(intValues, 0, bitmap.getWidth(), 0, 0, bitmap.getWidth(),
bitmap.getHeight());

SR RS AR N R B, 3@ 3 A inferencelnterface ff] feed. run. fetch 515 % &
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HOVE AL, R 5 B R B RGB 19 5 S ED 7T

542 t&8
it A 780 91 ST A £ 52 SR

http_archive(

name = "'stylize",

build file = "*//:models.BUILD",

sha256 = "3d374a730aef330424a356a8d4f04d8a54277c425e274ecb7d9c83aa
912c6bfa",

urls = [

"http://storage.googleapis.com/download.tensorflow.org/models/
stylize vl.zip",
“http://download. tensorflow.org/models/stylize_vl.zip™,
1.
)

FATCHBER SO N K, LM B, s — Dl &g, KT

$ python tensorflow/python/tools/import_pb_ to tensorboard.py --model_dir
stylize _quantized.pb --log_dir /tmp/log

P [ Style B AL UK 5-4 Fros .

5.5 FEHIRBI (Speech Recognization)

551 NH

CL_E Y JLANM] 7 0  A ER AR BT S B, ATX AN R RS E A R, o M
L& TP 7o XAR AR, JFEamSRRtk. T EMAERR, frbl#
FERCR L.

<uses-permission android:name="android.permission.RECORD_AUDIO™" />

XANRF B tensorflow/examples/android/src/org/tensorflow/demo/SpeechActivity.java i

Blo R R BRI g, RIS 32 50 K 3 A U, RS R ST ik T

e Q7 e
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5-4  HAE Style EEE
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protected void onCreate(Bundle savedlnstanceState) {
// 1% TensorFlow 7

inferencelnterface = new TensorFlowlnferencelnterface(getAssets(),
MODEL_FILENAME) ;

/7 JRENFEANIFRN LA
requestMicrophonePermission();
startRecording();
startRecognition();

}

startRecording SEI EE DR, Bl — AR, EXANELRER, HhARERER
o, RIEREIRGE . AT E, CEEAS DA RAR, SE T RN, 65
o 7 B S I TR0 T

private void record(Q) {

android.os.Process.setThreadPriority(android.os.Process.THREAD
PRIORITY_AUDIO);

7/ TR TR G X R
int bufferSize =
AudioRecord.getMinBufferSize(
SAMPLE_RATE, AudioFormat.CHANNEL_IN_MONO, AudioFormat.ENCODING_

PCM_16BIT);

if (bufferSize == AudioRecord.ERROR || bufferSize == AudioRecord.
ERROR_BAD_VALUE) {

bufferSize = SAMPLE RATE * 2;

short[] audioBuffer = new short[bufferSize / 2];

AudioRecord record =
new AudioRecord(
MediaRecorder.AudioSource.DEFAULT,
SAMPLE_RATE,
AudioFormat.CHANNEL_IN_MONO,
AudioFormat.ENCODING_PCM_16BIT,
bufferSize);

record.startRecording();

/7 EIR ISR B SR -8 e 2 ) B3 G2 v X
whille (shouldContinue) {
int numberRead = record.read(audioBuffer, 0, audioBuffer.length);
int maxLength = recordingBuffer.length;
int newRecordingOffset = recordingOffset + numberRead;
int secondCopyLength = Math.max(0, newRecordingOffset - maxLength);
int firstCopyLength = numberRead - secondCopylLength;
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//IERERTE B, AR 2 AR U 1)
17T N IZA G X BB H g X, XA AR R B
recordingBufferLock. lock();
try {
System.arraycopy(audioBuffer, 0, recordingBuffer, recordingOffset,
firstCopylLength);

System.arraycopy(audioBuffer, firstCopylLength, recordingBuffer, O,
secondCopyLength);

recordingOffset = newRecordingOffset % maxLength;

3} finally {
recordingBufferLock.unlock();

3
}
}

R, ARLBE M A 5 4% 2 SAMPLE RATE = 16000, 7 3% HUFERIHIE R 16k, K
FA 1 — A~ iE2Z CHANNEL_IN_MONO, 75 & FEAH$#E 1% 30/ 16bit Al AudioFormat.
ENCODING PCM_16BIT. & iRAFEZH startRecognition()f! recognize()SEILH,
AE R —ANERE BRI . L ARSI R

/7 FIANNTF-1.0F fl 1.0F Z [a]f¥7F rifl

for (int 1 = 0; 1 < RECORDING_LENGTH; ++i) {
floatlnputBuffer[i] = inputBuffer[i] / 32767.0f;

}
7/ BATHR
inferencelnterface.feed(SAMPLE_RATE_NAME, sampleRateList);

inferencelnterface.feed(INPUT_DATA NAME, TFfloatlnputBuffer, RECORDING
LENGTH, 1);

inferencelnterface.run(outputScoresNames) ;
inferencelnterface.fetch(OUTPUT_SCORES_NAME, outputScores);

B, BRSO e, HE 16 AL B ORI S R R, IR A feed.
run F fetch f&, HETIMAT S Bk N S ERH K.
552 1&#

IS A 2R Y S A 1 S LR
http_archive(

name = "'speech_commands',

build_file = "//:models.BUILD",

sha256 = '"'c3ec4feal3158eb111¥1d932336351edfe8bd515bb6e87aad4f25dbadOa
600doc™,
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urls = [
"http://storage.googleapis.com/download.tensorflow.org/models/
speech_commands_v0.01.zip",
“http://download. tensorflow.org/models/speech_commands_
v0.01.zip",

1.
)

FATEBER A N K, LM B, Fs— DB, AT

$ python tensorflow/python/tools/import_pb to tensorboard.py --model_dir
conv_actions_frozen.pb --log_dir /tmp/log

R AL an B 5-5 BT o

import

( Variable 5 |

» .. Variable_4

Variable_3

| Variable_2

k20
Variable_1

Variable

5-5 Speech HEE
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