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AlIZAREE - PaddleOCR

PP-OCREFISREFWIGIRE , HERAIIRAIBER
FBEZEPP-OCRV2EZS! : #8 ( 3.1M ) + HE45SKEE (1.4M ) + 322 (8.5M ) = 13.0M
B EPP-OCR mobilefZahimz5! : 1 ( 3.0M ) +73M% ;'ég%(l4M) + 128 (5.0M ) = 9.4M
\BFIPPOCR server&%l : #& (47.1M ) +75E4 K58 (1.4M ) + i35 (94.9M ) = 143.4M
PP-Structure X &HE&18LE 5
o IFRESITSFRIERE ( RExcelSH )
o IFKREERREDRES

£DocVQA{FESE
- SOOI M»»

E%mMOCR*E*IEgE{¢ £ Dt A gm tt
o FEFMIRRETEPPOCRLabel | SHFRIERIILIRIRE B oo | T R
[m] *&;EAEEI-E\-Style TeXt ?tbi EJZ*E 5 E *j‘iﬁ 5‘17(11’15’.] .{% PreocRv2 ggg;l;:rf:ive Mutual Learning | - p tR i t bigil;it::i%ig:;gi}ljumztlv{‘;::ning
ZISHRPBEENIS , RIEFESRTIEERZR R s
tiny  L-_TPGMPruner | » PACT Quantization 1 PACT Quantization
ZIFPIPRIELRZ(EF I
PP-OCRv2 Pipeline

AiZ{TFLinux, Windows, MacOSEZMERSR
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PythonZREZI RS

W S5RRSS
,g{m:ﬁ . j::'é':ﬁp thon Servergj\i}:%i&?j_.%—'ﬁ}#?gj:ﬁfi ~ Container Container s
' Y ARSI Tl ZRHEE
ﬂ "5“: Container Container
A, Ny =]
BTSRRI . B
° Python{§%§ﬂ$ﬂlﬂ5 : Wﬁ / Eﬁﬁ%ﬁ* Container Container
. St (AR == > —
Nl = =) = s
- BIES4(Python, Java) = |I=] = 0S
Hardware
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S B T - —] El
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DIL 3ZIAREF INERR RS

PyTorch Tensorflow TFLite ONNXRuntime  PaddlePaddle
1 Windows X
2  Win GPU x X x
3 MAC x86
4 CentOS7 x X x
5 Ubuntu v
6 Linux GPU X
7 Android X x X X X



DIL 315

Java Interface

SZHFAOIREL: .
PaddlePaddle NDArray | Model | Predictor I
- Paddle F&EEEY (2.0) :
« Paddle FSERREY (1.x) Java Engine Layer
Apache MXNet MXNet PyTorch TensorFlow PaddlePaddle ONNX
P L e Engine Engine Engine Engine Engine
«  Symbolict=E!
«  Gluont&EBIEEShybridize F{RF C++ Lib
PyTOI’Ch p— MXNet I PyTorch TensorFlow PaddIePaddIeI ONNX I
- TorchScriptiz®d o \ JNA INI JNI INI INI
* PyTorch*;ﬂﬁjﬁﬂJt.traceEE%J|t.scr|pt$§}5]z MXNet I PyTorch TensorFlow PaddIePaddIeI ONNX I
TorchScript C API C++ API C API C++ API C++ API
TensorFlow

« SavedModelt&EE!

0s
- h5#EBIANEITtf keras.models.load modeli&#ctf _ . .
saved_ model.saveitpiSavedModel Mac OS5 Linux _W'”dc’Ws _AnoIrOIcl

ONNX

Hardware

aWS DIL cPU | GPU |
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Java Interface Layer

« NDArray
tHH=ZFpython numpyfljavasLtil , FREREZFRIEMHER AT
SUEEIH , FETnative C++ WER , (eI (EREETER NDArray
DMEEE :
- ZEBRENNEEE : LAPACK, BLAS
« CPUIMERZE : oneDNN(MKLDNN)

.  GPUNMEE : CUDA, cuDNN Java EngineProvider Layer
- NDManager MxNDArray | | PtNDArray | | TfNDArray
- BIENDArray, BEFHIAFEEIWETE
« Model

« Trainer C++ Layer

« Predictor

mxnet::NDArray torch::Tensor tensorflow::TensorJ

DIL




DJL %244 — #%{048M - NDArray e

1 2 1+2 | 2+2 12 |2%2
3 4 3+2 | 442 3x2|4+2
: Eﬁﬂmgéi 5 rigflﬁb' mul - sarray array.add(2) array.mul(2)
' ‘ 2,2
- WNEE :eq, gt ... (2,2)
. IFLH=EE : sum, max, min, ...
- HEIEHE : abs, exp,... 1 2 1 2
« BIEZRIIR : reshape, swapAxes, ... - ) - y

array.matMul(array)

1 2
3

Array.max()
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DJL 2214 - #z/8{% - NDManager 7

- EHELUEAVCIE N E AR .subManager |
- BUEEFTENDArray#fEE@EINDManager -
manager create(new float[] [of, 1f, 2f, 3f], new Shape(2, 2));
manager.zeros(new Shape(2, 2));
manager. randomUniform(0f, 1f, new Shape(2, 2));

o
NDManager subManager = manager.newSubManager; manager |

array.attach(subManager);

// VAFclosefsix , KAJEIMIsubManager&EHARTF

subManager.close();

aWSD |
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- IBEEERRGBEA « HANDList (NDArray list) o BHEERIEEH AT ARG
. IErEEMARE RS |id « HHNDList (NDArray list) - EBXFHRS|EREINE
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EIRSEFESCIN - Translator 33

iR a2

gk

Tranlator

DIL 2t T =43z Translator
public NDList processinput(TranslatorContext ctx, 1)
public O processOutput(TranslatorContext ctx, NDList list)

= :
Z—(RIBAMEEIE
aws D |_ KN ABRI S B
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HEIERTESCIN — Criteria / Model / Predictor PP

R K idins
o .. : § Criteria<lmage, Classifications> criteria = Criteria.builden)
o IEFAMIREINNE - BfEzipSUY | Uk S ,
", OptModelpath { “path/toffile” ) .;);tTEynpgelg(Tr(nagP:CcI:ICgsesP%CII:sI;ﬂcZations class)
. FMURLAOZE; : http, s3, hdfs ' ' ! , ' :
iij)\éptl\/londnjﬁrls@(ﬁ‘urI”p) .optModelUrls( “/Users/calvin/Documents/ch_PP-OCRv2_det_infer” )

.optTranslator(new PpWordDetectionTranslator ())
.optProgress(new ProgressBar())

> build();
SRR 0
) CPUH&@’ mc/)sleli,tt?'il—iﬁ\ PN try ( ZooModel<Image, Classifications> model = criteria.loadModel()){
) GP‘?*E‘E;: ' GT@J%DDEE—A . Classifications predictResult = null;
« ZEFEINET , —MERERIE— 1 predictor // \E{THEIE

R IR predictAtEBEIEEFTHYpredictor

try ( Predictor< Image, Classifications> predictor = model.newPredictor(){
predictResult = predictor.predict(list);

B5DIL DIL G



HEIRIRI=ESCIR — Bl — s

WEHEEN : publi_c_ cla_ss PpWordRotateTranslator implements Translator<image,
Classifications> {
List<String> classes = Arrays.asL/sf{("No Rotate", "Rotate");

// DEsE

Criteria<lmage, Classifications> criteria = Criteria.builden)
.optEngine( “PaddlePaddle” )
setTypes(Image.class, Classifications.class)
. optModelPath( “/Users/calvin/Documents/ch_ppocr_mobile_v2.0_cls_infer.zip” )
.optTranslator(new PpWordRotateTranslator ())

public PoWordRotateTranslator() {}

public Classifications processOutput(TranslatorContext ctx, NDList list) {
NDArray prob = list.singletonOrThrow();
return new Classifications(this.classes, prob);

.optProgress(new ProgressBar()) }
build() . |
ZooModel< Image, Classifications> model = criteria.loadModel(); public NDList processinput(TranslatorContext ctx, Image input){
NDArray img = input.toNDArray(ctx.getNDManager());
// B THER Img = NDImageUltils.resize(img, 192, 48);
Predictor< Image, Classifications> predictor = model.newPredictor(); img = NDImageUtils.zo7ensor(img).sub(0.5F).div(0.5F);
predictor.predict(list); img = img.expandDims(0);
return new NDList(hew NDArray[[{img});
}
public Batchifier getBatchifier() {
return null;
}
}



RIS - BIF - KR

// BURLIE

public NDList processinput(TranslatorContext ctx, Image input) {
NDArray img = input.toNDArray(ctx.getNDManager());
int h = input.getHeight();

// DNEFEE int w = input.getWidth();
Criteria<lmage, DetectedObjects> criteria = Criteria.builden) int[] hw = this.scale(h, w, this.maxLength);
.optEngine( “PaddlePaddle” ) iImg = NDImageUltils.resize(img, hw[1], hw[0]);
setTypes(Image.class, DetectedObjects.class) iImg = NDImageUtils.to7ensor(img);
. optModelPath( “/Users/calvin/Documents/ch_PP-OCRv2_det_infer” )  img = NDImageUtils.normaliz&(img, new float[[{0.485F, 0.456F, 0.406F}, new
.optTranslator(new PpWordDetectionTranslator ()) float[]{0.229F, 0.224F, 0.225F});
.optProgress(new ProgressBar()) img = img.expandDims(0);
build(); return new NDList(new NDArray[{img});
ZooModel<Image, DetectedObjects> model = criteria.loadModel(); }
o // FE4bEE
// BITHEE public DetectedObijects processOutput(TranslatorContext ctx, NDList list) {
Predictor< Image, DetectedObjects> predictor = model.newPredictor(); NDArray result = list.singletonOrThrow();
predictor.predict(list); result = result.squeeze().mul(255.0F).toType(DataType. UINTS, true).neq(0);

boolean[] flattened = result.toBooleanArray();
Shape shape = result.getShape();

int w = (int)shape.get(0);

int h = (int)shape.get(1);

boolean[][] grid = new boolean[w][h];

return new DetectedObjects(names, probs, boxes);

} D/L GA4s



tN{a{EMBjavaZBEpaddleOCRIEE! ? PPER

https://gitee.com/paddlepaddle/PaddleOCR

B ch_PP-OCRv2_det_infer > inference.pdiparams

PP-OCRZRFIIERLIFIXR (EFP) inference.pdiparams.info

inference.pdmodel
5 2

wE AN R3
=ik =t:d] ;-( K
RERENT RERF BE R gx -
o [F2 B2 nE // DngHER
- NERE - =g = FF = FF . . . . . . . .
m*y%ﬁipp ] g *%i *i: *%i Criteria<lmage, DetectedObjects> criteria = Criteria.builden)
OCRv2{& Y ch_PP-OCRv2_xx R /1J|L /\%L /1}|L .OptEhgine( “PaddlePadd|e" )
(13.0M) R o yil[Ez ZHiE ,
BiE L | setTypes(Image.class, DetectedObjects.class)
o .optModelUrls( “/Users/calvin/Documents/ch_PP-OCRv2_det_infer” )
N % - 4a i) o .optTranslator(new PpWordDetectionTranslator ())
i i , i B55 - AR RERAL .optProgress(new ProgressBar())
OCR mobiletz Y ch_ppocr_mobile_v2.0_xx P bU”d()'
(94M) Do e =N =IN ZR ’ ' . . . .
B sn mm ;g,;ij ZooModel<NDList, NDList> model = criteria.loadModel();
i35 i34 i35 ==
FR3E @ RPP- R | ER | SR // JE-“?EEE : - : :
- RS Predictor<NDList, NDList> predictor = model.newPredictor();
OCR servert&#y ch_ppocr_server_v2.0_xx . T | ¥ | ¥
(143.4M) L T NDMan_ager manager = NDManager.newBaseManager()
R Em e NDList list ; // the input for your models as pure NDArray

predictor.predict(list); DL @ AIAS

AL omoE 2



’ main

PaddleOCRHYjavascill T

v [0 1_image_sdks

> [ classification

l:‘-limﬂgmﬁg o > [0 depth_estimation/depth_estimation_sdk
* [ ]

> [ embedding/feature_extraction_sdk

==

° plfs :nl > B gan
yiﬁn*ﬁ')‘J > [ imagekit_java

L K*ﬁﬁm > I instance_segmentation/instance_segmentation...

iy \n [ | > [0 keypoint_detection/pose_estimation_sdk
° K*‘I \7J|J > [ object_detection
* H&E?gtﬁ i : tS:)Zlirritt:;ognition/ocr_sdk
b %H‘,\”u > B9 build/output

v [ src
v [ main
G ith u b Iﬁ E tmt.l.t G itee Iﬁ E ﬂﬂt_[l: v ?j.avziln;e/aias/example

&9 LayoutDetectionExample.java

& LightOcrDetectionExample.java

& LightOcrRecognitionExample.java
&9 MobileOcrDetectionExample.java
&9 MobileOcrRecognitionExample.java
&9 MultiTableRecognitionExample.java
&9 OcrDetectionHelperExample.java

&9 RotationExample.java

&9 ServerOcrDetectionExample.java
&3 ServerOcrRecognitionExample.java
&Y SingleTableRecognitionExample.java

& TableDetectionExample.java

DJL &AS
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// DnEkEsy - HHERMERNT

public Criteria<lmage, DetectedObjects> detectCriteria() {
Criteria<Image, DetectedObjects> criteria =
Criteria.builden()
.optEngine("PaddlePaddle™)
setTypes(Image.class, DetectedObjects.class)
.optModelPath("/Users/calvin/Documents/ch_PP-OCRv2_det_infer.zip")
.optTranslator(new PpWordDetectionTranslator(new
ConcurrentHashMap<String, String>()))

.optProgress(new ProgressBar())
Juild();

ZooModel Image, DetectedObjects> model = criteria.loadModel();

/] BITHEE
Predlctor<lmage, DetectedObjects> predictor = model.newPredictor();
predictor.predict(img);

DJL GAS
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XFRRIRA : . WHERNET ;
O 90 180 270

g o= N\ o
// INEEE A3cosrsit

Criteria<lmage, Classifications> criteria = Criteria.builden)
.optEngine( “PaddlePaddle” )
setTypes(Image.class, Classifications.class)
. optModelPath( “/Users/calvin/Documents/ch_ppocr_mobile_v2.0_cls_infer.zip”
.optTranslator(new PpWordRotateTranslator ())
.optProgress(new ProgressBar())
Jbuild();
ZooModel< Image, Classifications> model = criteria.loadModel();

/] BITHEE
Predlctor< Image, Classifications> predictor = model.newPredictor();
predictor.predict(list);

DJL GAS
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// hnEHEE - HHERMERNT

Criteria<lmage, String> criteria =

Criteria. builder() [ cor: emmaram=wam BRI
.optEngine("PaddlePaddle")
setTypes(Image.class, String.class) w m m
) arcran B1 B 1B 4 7 riang

. optModelPath("/Users/calvin/Documents/ch_PP-OCRv2_rec_infer.zip")
.optProgress(new ProgressBar())

.optTranslator(new PpWordRecognitionTranslator())
Jbuild();

ZooModel< Image, String> model = criteria.loadModel();

2019%06807H06: 567 ‘:.!..:.!’?h‘;‘l

/] 1B THEE
Predictor< Image, String > predictor = model.newPredictor();
predictor.predict(img);

32270300310607C014941

DJL GAS
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Text, Title, List, Table, Figure
// DNEtEEY

Criteria<lmage, DetectedObjects> criteria =
Criteria.builden)
.optEngine("PaddlePaddle™)
setTypes(Image.class, DetectedObjects.class)
. optModelPath(
"/Users/calvin/Documents/ppyolov2_r50vd_dcn_365e_publaynet_infer.zip")
.optTranslator(new LayoutDetectionTranslator())
.optProgress(new ProgressBar())
Jbuild();

ZooModel<lmage, DetectedObjects> model = criteria.loadModel();

/] BITHEE
Predlctor<lmage, DetectedObjects> predictor = model.newPredictor();
predictor.predict(img);

‘nn--i-‘:-.dh e

i r i
‘H’ ;. vlr.‘; ]
L‘L: (HEY

I

TR'Z; i o
If !:I

(a) Main Page Annotation Example 1

(b) Main Page Annotation Example 2

(c) Index Page Annotation Example
— [ i

Franw Row Text Title Region Title Subritle

7: Annotation Examples in HJDataset. (a) and (b) show two examples for the labeling of main pages. The boxes
are colored differently to reflect the layout element categories. Illustrated in (c), the items in each index page row are
categorized as title blocks, and the annotations are denser.

over union (I0U) level [0.50:0.95]°, on the test data.
eneral, the high mAP values indicate accurate detection of
e layout elements. The Faster R-CNN and Mask R-C:
chieve comparable results, better than RetinaNet. Notice:
bly, the detections for small blocks like title are less pre
ise, and the accuracy drops sharply for the title category.
igure 8, (a) and (b) illustrate the accurate prediction result
f the Faster R-CNN model.

E Pre-training for other datasetsl

e also examine how our dataset can help with a real
orld document digitization application. When digitizin;
ew publications, researchers usually do not generate lar;
e ground truth data to train their layout analysis models.|
they are able to adapt our dataset, or models trained o;
ur dataset, to develop models on their data, they can buil
eir pipelines more efficiently and develop more accural
odels. To this end, we conduct two experiments. First w
xamine how layout analysis models trained on the mai
ages can be used for understanding index pages. More
ver, we study how the pre-trained models perform on othe
istorical Japanese documents.

able 4 compares the performance of five Faster R-C!
odels that are trained differently on index pages. If the|
odel loads pre-trained weights from HIDataset, it includes
nformation learned from main pages. Models trained ove

'his is a core metric developed for the COCO competition [ -] for|
aluating the object detection quality.

 Tex N training data can be viewed as the benchmarks, while
training with few samples (five in this case) are consid-|
lered to mimic real-world scenarios. Given different train-|
ling data, models pre-trained on HIDataset perform signifi-
cantly better than those initialized with COCO weights. In-|
ltuitively, models trained on more data perform better ﬂmr;l
ihose with fewer samples. We also directly use the model
trained on main to predict index pages without fine-|
hmng The low zero-shot prediction accuracy indicates thej
dissimilarity between index and main pages. The

lincrease in mAP from 0.344 to 0.471 after the model i

e 3: Detection mAP @ IOU [0.50:0.95] of different]
models for each category on the test set. All values are given|

as percentages.

B:cory | Faster RCNN  Mask RCNN® RetinaNet
PageFrame | 99.046 99.097 99.038
Row 98.831 98.482 95.067
Title Region |  87.571 89.483 69.593
TextRegion |  94.463 86.798 89.531
Title 65.908 71517 72.566
Subtitle 84.093 84.174 85.865
Other 44.023 39.849 14371
mAP | 81991 81343 75223

training Mask R-CNN, the segmenumon masks are the quadri-
lateral regions for each block. C d to the lar bounding;

boxes, they delineate the text region more accurately.

DJL GAS
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// DNEtEEY
Criteria<lmage, TableResult> criteria =
Criteria.builden)
.optEngine("PaddlePaddle™)
setTypes(Image.class, TableResult.class)
.optModelUrls(
"/Users/calvin/Documents/models/ocr_models/en_tab

.optOption("removePass”, "repeated_fc_relu_fuse_pass")

.optTranslator(new TableStructTranslator(new ConcurrentHashMap<String, String>()))

.OoptProgress(new ProgressBar())
Jbuild();

ZooModel<Iimage, TableResult> model = criteria.loadModel();

/] 1IEITHER
Predictor<Image, TableResult> predictor = model.newPredictor(),
predictor.predict(img);

Methods R P F FPS
SegLink [26] 70.0 8.0 77.0 8.9
PixelLink [4] 732 830 778 -

TextSnake [18] [ 739 832 783 1.1
TextField [37] 759 874 813 52

MSR[3€] 76.7 874  81.7 -

FTSN [7] 77.1 87.6  82.0 -

LSE[30] 81.7 842 829 -

CRAFT [Z7] 78.2 882 829 8.6
MCN [16] 79 88 83 -
ATRR[35] 82.1 85.2 83.6 B
PAN [34] 83.8 844  84.1 30.2

DBJ[12] 792 915 849 320

DRRG [4]] 82.30 88.05 85.08 -
Ours (SynText) | 8 7 1

Ours (MLT-17)

8454 86.62 85.57

12.31

Ours (MLT-17) |

SegLink[26] B
PixelLink[4) EA
TextSnake18]
TextField(37) M
MSR38] H

CRAFT[2] |4
MCNj161 8l
ATRR(35] @I

NirclCunTowvt)

d - s 2 table.xls [FEE#HH]

biz-ll BN 2B 2 TEwE 2 AX 0 HE 0 wHE A8

- — B #fHast - L1

| \35 - = % [ ERE - m ] Q ’

e T WRER RS ... wER sw
G26 = fx

A B Cc D E

1 Methods R P F FPS [
2 Seglink[26] 70 86 770 89
3 PixelLink[4] 73.2 83 77.8
4 TextSnake18] 73.9 83.2 78.3 1.1
5 TextField[37] 75.9 87.4 81.3 36
6 MSR38] 76.7 87.4 81.7
7 FTSN3] 77.1 87.6 82
8 LSE[30] 81.7 84.2 82.9 =
9 CRAFT[2] 78.2 88.2 82.9 8.6
10 MCNJ161 79 88 83
11 ATRR[35] 82.1 85.2 83.6
12 PAN[34] 83.8 84.4 84.1 30.2
13 DB[12] 79.2 91.5 84.9 32
14 DRRG141] 82.3 88. 05 85. 08
15 Ours (SynText) 80. 68 85.4 82.97 12. 68
16 OQurs (MLT-17) 84. 54 86. 62 85. 57 12.31

DJL GAS



Iﬁ =“=E

H= SIS UL

CONTENT [ERERIESIRmIRAIZRAYIME

AIASFRIRBE 148




g LB ER

1. ZEFEINE |, IREZ /D predictorgia ?
—ARERNLB Z M predictor , predictorg BRILAFIZOEHER] |, IXEEEKE 7RI LT, (B2UNRH &26ET

Bz , MEIGEMEE | BBAXRHERSHSIR ERZRIT DR

2. ZEFEING |, FHTEUAIRE ?
% REFIEZEFIANNFITHEEOB9EE.
Eban : BN N gpu , BREVEE oad®{D , —{DloadfEgpul , —{pTEgpul
ZIEMF T model3 BIFZ 1 predictor , B predictoragBEE R ImodeEERIRgpuiR B L.
HEREACPUTEEZR /N , SIS FCPURILEIRIATE.
BR#HF2/Oa]LINNE 252 | HARHMRgpusliE cpuf) BERITIH.

https://docs.djl.ai/extensions/benchmark/index.html

3. WIEREFAGPU , ZEHESHAZMHER?
M— 1" modelBlIBRIZ M predictoratE—NIRENTF , AaEmTZ2 A, Tkl , ModelRJLAE R |, MIRE

BZ5FE MER , EZpredictor
BNERFE— Npredictor,

X ER— SRR TpythonI S HEHERAMZ ML,
DJL &A%


https://docs.djl.ai/extensions/benchmark/index.html

EgeiREMm 735

"24

R A 15{
o= e i .'b.

1. PRSI STAY @fmﬂ.ﬁ

http://docs.djl.ai/docs/development/inference performance optimization.html

2. JavaZR B RS2 , DILEHSLBREATARXSIERICH+ AP, SEEAFHIRBAZEIR T |, FAMEREAX
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ExecutorService es = Executors.[f&Z /@b bida=rlZr(threadNum) ;

yﬁf*i?égum . long timeInferStart = System.currentTimeMillis();
ﬁﬁﬁﬁll ’5Qgg?§* for (InferCallable callable : callables) {
- CPUigz= : 'ﬁ*?lb\’kﬁ_:tﬁ futures.add(es.submit(callable)):

« GPUIZE : IWATERCPUITEEZ/N , ATLAFFR }
%HZCPU?FZIL,\*SZE’Jéﬁz

o BRI — predictor

« CPUgzpEHE—MEE

- GPUiZE , —\GPUINIEFH — M=EY

public static class InferCallable implements Callable<List<ImageInfo>> {
private Predictor<Image, DetectedObjects> predictor;
private DetectedObjects detections = null;
private ConcurrentLinkedQueue<ImageInfo> queue;
private List<ImageInfo> resultlList = new ArraylList<>();

public InferCallable(ZooModel<Image, DetectedObjects> model, Concurre

] predictor = model.);

this.queue = queue;
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