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221 BERE

Pipeline for Model Deployment on BM168x

1 1
1 bmnetd bmneto | bmpaddle bmlang I
I
: Darknet ONNX Paddle User Defined Umodels bmnetu Bmodels |
: Trained FP32 models :
Ieatl bmnetu
uantization . q
: Caffe Tensorflow Pytorch MXNet fp32_umodel qcalibration int8_umodel int8_bmaodel fp32_bmodel :
: bmnetc bmnett bmnetp bmnetm :
| e e e e e e e e e e e e I
Inference
Python C++
Preprocessing Inference
Input SAIL:Decoder SAIL:Engine Postprocessing Output
SAIL:Bmev SAIL:Tensor Sophan SDK
BMRuntime
FFmpeg/OpenCV
BMCV
| .
i ,  Offline Preparation on CPU Online Deployment on TPU e

BMDriver

B T BB AR . L PR o L Sk P TR A 4E SophonDK
.
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f)E i) bmnetu A4 fY int8 _bmodel. H{, F&{132£F Caffe, Darknet. TensorFlow . PyTorch,
MxNet, ONNX, PaddlePaddle 5B I HEAL T WY 4513 B bmodel , 3X— B 52 TG
7 TPU W25, HIEELT.

b). BORIALELR

BT P AE TR E XTI T oA R R HE () P45 . bmodel SEPR F&— R 5E F: TPU f5
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2.2.2 SophonSDK

i
|
):: 1] =l 1 Neural Network Frameworks
|
____________________________________________ : Caffe Tensorflow Pytorch MXNet
|
| Darknet  Paddie Paddle ONNX d"':e’ .
HAIRS 1 | | iRE) | | R | | S | | efine
|
| |
_______________________ e____________________. | J’ Compiler
$ Frontend Quantization-tools
LI/ RS EigibE i3 T T/ G RE (BMNetX <«+———p ' Parse-Tools
SOKIR BMLang) + U_Framework
fimpeg/opency bmev/opency bmruntime opencv/fimpeg = + Calibration-Tools

|
|
|
1
|
|
! .
| BMCompiler
| v
E ) =3 | TPU Driver | VPU Driver | JPU Driver | VPP Driver :
| Library
|
c OpenCV
: BMRuntime FFmpeg BMDNN BMCV TPUKernel
1
| BMCPU BMLib (Device & Memory Control)
BSPIR Bootloader | | U_BOOT | | LINUX-KERMAL :
arm-trustzone-firmware linux-stable-linaro | BMDriver & Env
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
B BM168x

I
|
: Al Platform (BM168x)
|

BM168xEIAIER 1 TATHE
BEF XBIAIFREIE TR Sophon SDK

SophonSDK 25 € A WF (6. b e S i) BT A SR A B £ 45 78 SophonSDK
f45 7 BMDriver, BMLib, BMCompiler, BMRuntime, Quantization & Calibration Tool,
Multimedia(BM_OpenCV & BM_FFmpeg), BMCV, Sophon Inference(SAIL).

HAA{5 BiEAEH SophonSDK A 134 : https://sophgo-doc.gitbook.io/sophonsdk3/
BMDriver : /25F TPU (Yiay BT, 14 insmod (77 k& W ARG M B, AR
R .

TS . ${SDK}/driver

BMLib : f2fit 7 —dO Bl 1, HPRIER TPU 5 N NFFACH..

BMCompiler & BMRuntime : F i SR 4% T 5L, S0RH IV HESL TR 05
. Horp: bmnete A DAKE Caffe T Il kA A AC A 25 % i fp32__bmodel; bmnett #J DAKF
TensorFlow FYIZAE AR 4% fp32 bmodel; bmnetm A PAKF MXNet R Il kA4 8114
BUBAEA 32 bmodel; bmnetp RTRLKE PyTorch T IIZHAE BAGBIRA A 32 bmodel;
bmnetd F] PAYF Darknet NIl 24z iR AL 45158 A%, fp32  bmodel; bmneto A]PLKF ONNX |
YNk AR 415 5 fp32_bmodel ; bmnpaddle 7] LK PaddlePaddle "Rl kA4 hl A7 4
¥ (p32_ bmodel; bmnetu A] PAKF Quantization & Calibration Tool A A1 int8 umodel

#i1Fa int8_bmodel; bmruntime {7208 H#E L, HRIKS) TPU fin#k bmodel H#£47
AR

Quantization & Calibration Tool : IZAIH A DLKF FP32 5 ABIAL A il INTS K5 54

BMMultimedia : §24it 7—28W I 0, HRIESN TPU _ERRE(F B oA T G HIRLT S fiff
5.

BMCV : 24t 7867 F8: 01, FHSEIKE) TPU b yhs (4 B e 7ok et 55 A G AL B
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SAIL : 43t T —sumggizr, FEEX% BMRuntime, BMCV, BMdecoder Z#iz 47 B
.

BMLang :BMLang ;2—#ffi[i] Sophon TPU Wy EZMATE S, &M T 95 S IERERI IR
A EBALER. R R AR .

2.2.3 Sophon Inference

Pipeline for Model Deployment on BM168x

bmnetd bmneto | bmpaddle bmlang

I I
I I
I
: Darknet ONNX Paddle User Defined Umodels bmnetu Bmeodels |
: Trained FP32 models :
P bmnetu
| quantization N - I
| Caffe Tensorflow Pytorch MXNet fp32_umodel ‘callbration int8_umodel int8_bmaodel fp32_bmodel i
: bmnetc bmnett bmnetp bmnetm :
e e e e e e e e e e e e —_——————,,_,—__,—_, I
Inference
Pythen C++
Preprocessing Inference
Input SAIL:Decoder SAIL:Engine Postprocessing Qutput
SAIL:Bmov SAIL:Tensor SopnoniSDIY
BMRuntime
FFmpeg/OpenCV
BMCV
| .
I ,  Offline Preparation on CPU Online Deployment on TPU 2L

BMDriver

Sophon Inference H {j %4045 T SAIL(Sophon Artificial Intelligent Library) #ikk, FA1H
BT python 1 ¢+ W OFURGIFET, BTER A PSR EIAITRE S| F 4 TPU =4 .

SAIL : #%: 7 BMRuntime, BMCV, BMDecoder Z5izf7H AR, $#24LT python FlI c++ 2
o AIHk:

a). BXzf TPU iz bmodel FfHE47ER;
b). B8l TPU 347 R AL r AL 3L .

224 RFREIER

1 L1 B MR, A1 T RATA A REL: SCL SE. SAL SM,
Hrp, SMETEHMCA™ i, NIAEX BAMIEANNZ . SC RN PCIE B g
+, AL g2 X86 4L CPU Ry . SE A1 SA &3/ h SOC #ix, T,
BAERGLETTIE TPU W7 L, th TPU Ly ARM AbFEZS 61 ST BRI

XFF SE Fl SA R 7= MRS, ATEHAE X86 ARG 4R A4 i bmodel, FHFE
SE 11 SA p=fi L% . 1fiAE SE il SA R50p=f [, FATE LS T SophonSDK Hif 43
AT . PR, R ELFRAT RS X86 ALK PCIE 4z SophonSDK R4k . fins
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VRA AR AL i 2778 SE 50 SA 7= b, IR2 1T T X86 LALT SophonSDK Hiffy
B A i T AR LA R

2.2.4.1 FRRHBH LR

SophonSDK DA tar tiyfEA KA. 4 5 sophonsdk3 _vx.x.x.tar.gz. HHr, 3 fURHA
T3, xxx NHMRAS .. MIEIZEIEEE, FATN ${SDK} RAEHA iy 32 H 5% .

i SophonSDK 777 i /K 7R AS P e 0 IO 6, PRLGERRE S22 I, A %8
ARLHF 4 ) L P R e S U B . XEIHE, FRAT IR TR DA . AR IE 52
& VIRIEAT W F 81 4 T

cd ${SDK} /scripts/
./install lib.sh nntc

2242 BERBRFTIARR

7£” 1.2.2 SophonSDK “HHIKATNE T SophonSDK H b i A R A . A BiA gmik T HAY
3 T Quantization & Calibration tool il BMCompiler, FA1HE4E T —ANAS Sk 52 B4k T.H
(2%, BRI LG JGiaAT AT a2 B A] 58 24 .

cd ${SDK} /scripts/
source envsetup pcie.sh

FHHEHEWLZ, BT BMCompiler {K#iAH L ZHMKET L, EUl bmnett #KHfi tensorflow,
bmnetp i pytorch, bmnetm {fHi mxnet. P, WERARAFFEH PIE—ANTH, [P
ZRGEATIMAS, A

cd SDK /scripts/

# %% Quantization & Calibration Tool
source envsetup pcie.sh ufw

# %% bmnetu

source envsetup _pcie.sh bmnetu
# %% bmnetd

source envsetup _ pcie.sh bmnetd
# %% bmnett

source envsetup _pcie.sh bmnett

# %% bmnetp

source envsetup _pcie.sh bmnetp
# %% bmnetm

source envsetup _pcie.sh bmnetm
# %% bmnetc

source envsetup _pcie.sh bmnetc
# %% bmpaddle

source envsetup pcie.sh bmpaddle

Copyright © SOPHGO 9
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2243 BITHIRRK
HHl, 7£ pcie £z S22 3512470 T H B BMDriver il Sophon Inference ) python
£, soc BRI T iR, 1520 IR.

2% BMDriver B4 fEfg EAL AT, HFE root £, BMDriver &FE LA b4 FH %%
FIRGE N .

cd ${SDK}/scripts/
sudo ./install driver pcie.sh

“Z%¢ Sophon Inference ] PATETE ML b & $RALAE T & docker BREEH (=) #F
11, TREARE LRI A python MUASBEREAH A1 20 %6 -

# Uipython3.8 % 4]
cd ${SDK}/lib/sail/python3/pcie/py38
pip3 install --user sophon-x.x.x-py3-none-any.whl

Copyright © SOPHGO 10
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3.1 SAIL

SAIL (Sophon Artificial Intelligent Library) & Sophon Inference A i, SAIL X
SophonSDK 1) BMLib, BMDecoder, BMCV, BMRuntime #7713, ¥ SophonSDK
HEA “hnZk bmodel H3KzN TPU #E#” . “OKzh TPU it . “IKsh VPU fig &%
AL RS SFTh e g O A BT L) C++ B DO ML IF BT pybind11 PR,
PEAtfAEI T 5 AR python #2171,

HHT, SAIL B FTARIE. KOs, BREEERE “sail” arAa 2[R, A B0 Y SORS R 1)
RANATREM 2 SAIL AFAEERTIZE. B OmSRAHE:

- Handle:

SDK #t BMLib fJ bm_handle_t AR, Beattl, EFCEE, HRMNZIREI S H.
fHE.

- Tensor:
SDK H BMLib 3528, 155 7%} device memory HEFEPAMN 5 system memory F[E] .
- Engine:

SDK " BMRuntime [{Jf032%, [ PAINZE bmodel 4Kz TPU #EF7#ERE . —4~ Engine 5L
A PAINZE— MR bmodel, H BB ABK RS f 5K X1 AT

- Decoder

i VPU o5, JPU g, ¥ R .

- Bmev:

SDK # BMCV iy, #3 7— RGP, W PARKE) TPU ZEA7RIMRALHE.
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3.2 SAIL C++ API

3.21

Basic function

1). get available tpu num

%),

¥%3),

*kg),

#55).

3.2.2

/** Q@brief Get the number of available TPUs.
*

* @return Number of available TPUs.
*/

int get available tpu num();

set print flag **

/** @brief Print main process time use.
*

* @param print flag.
*/ a
int set print flag(bool print flag);

set dump io flag **

/** @brief Dump input date and output date.
*

* @param dump io flag.
*/
int set dump io flag(bool dump io flag);

get sail version **

/** Q@brief Get Sophon Inference version.
*

* @param sail version.
*/

void get sail version(char* sail version);

set decoder env **

Data type

1). bm data type t

enum bm_data type t {

BM FLOAT32, // float32

BM FLOATI16, // not supported for now
BM _INTS, // int8

BM_UINT8 // unsigned int8

k

Copyright © SOPHGO
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3.2.3 PaddingAtrr

1). PaddingAtrr

class PaddingAtrr {
public:

PaddingAtrr(){};

PaddingAtrr(

unsigned int crop start x,
unsigned int crop start y,

unsigned int crop width,
unsigned int crop height,

unsigned char padding value r,

unsigned char padding value g,

unsigned char padding value b);
PaddingAtrr(const PaddingAtrr& other);
“PaddingAtrr(){};
void set stx(unsigned int stx);
void set sty(unsigned int sty);

void set w(unsigned int w);

void set h(unsigned int h);
void set r(unsigned int r);
void set g(unsigned int g);
void set b(unsigned int b);

unsigned int
unsigned int
unsigned int

dst crop stx; // Offset x information relative to the origin of dst image
dst crop_ sty; // Offset y information relative to the origin of dst image
dst crop w; // The width after resize

unsigned int  dst _crop h; // The height after resize
unsigned char padding r; // Pixel value information of R channel
unsigned char padding g; // Pixel value information of G channel
unsigned char padding b; // Pixel value information of B channel
b
3.2.4 Handle

1). Handle Constructor

J**
* @brief Constructor using existed bm_handle t.
*

* @param handle A bm_handle t
*/
Handle(bm handle t handle);

/**

* @brief Constructor with device id.
*

* @param dev_id Device id
*/
Handle(int dev_id);

Copyright © SOPHGO
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2). data

/**

* @brief Get inner bm_handle t.
*

* Qreturn Inner bm handle t
*/
bm_handle t data();

3). get device id

J¥*

* @brief Get device id of this handle.
*

* @return Device id.
*/
int get device id();

4). get_sn

/**

* @brief Get serial number
*

* @return serial number
*/
std::string get sn();

3.2.5 Tensor

1). Tensor Constructor

¥
* @brief Common constructor.

* @detail

* case 0: only allocate system memory

* (handle, shape, dtype, true, false)

* case 1: only allocate device memory

* (handle, shape, dtype, false, true)

* case 2: allocate system memory and device memory
* (handle, shape, dtype, true, true)

*
* @param handle Handle instance
* @param shape Shape of the tensor

* @param own sys data Indicator of whether own system memory.
* @param own dev data Indicator of whether own device memory.

*/

explicit Tensor(
Handle handle,
const std::vector<int>& shape,
bm data type t dtype,

Copyright © SOPHGO
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bool own_sys_data,
bool own dev_data);

J¥*

* @brief Copy constructor.
*

* @param tensor A Tensor instance
*/

Tensor(const Tensoré& tensor);

2). Tensor Assign Function

/**

* @brief Assignment function.
*

* @param tensor A Tensor instance

* @return A Tensor instance
*

Tensor& operator=(const Tensor& tensor);

3). shape

JH*
* @brief Get shape of the tensor.
*

* @return Shape of the tensor
*/

const std::vector<int>& shape() const;

type

J**
* @brief Get data type of the tensor.
*

* @return Data type of the tensor
*/
void dtype();

5). reshape

Jx
* @brief Reset shape of the tensor.
*

* @param shape Shape of the tensor
*/

void reshape(const std::vector<int>& shape);

6). own_sys data

Copyright © SOPHGO
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/**

* @brief Judge if the tensor owns data in system memory.
*

* @return True for owns data in system memory.
*/

bool own_sys_data();

7). own_dev_data

8). s

¥
* @brief Judge if the tensor owns data in device memory.
*

* @return True for owns data in device memory.
*/

bool own dev data();

ys_data

/**

* @brief Get data pointer in system memory of the tensor.
*

* @return Data pointer in system memory of the tensor
*/
void* sys_data();

9). dev_data

10).

11).

J**
* @brief Get pointer to device memory of the tensor.
*

* @return Pointer to device memory of the tensor
*/

bm device mem t* dev data();

reset sys data

J**
* @brief Reset data pointer in system memory of the tensor.
*

* @param data Data pointer in system memory of the tensor
* @param shape Shape of the data
*/
void reset sys data(
void* data,
std::vector<int>& shape);

reset dev_data

J¥*

* @brief Reset pointer to device memory of the tensor.
*

(Foaks:)

Copyright © SOPHGO 16
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CANY)
* @param data Pointer to device memory
*/
void reset dev data(bm_device mem t* data);
12). sync_s2d
¥
* @brief Copy data from system memory to device memory.
*/
void sync_s2d();
¥
* @brief Copy data from system memory to device memory with specified size.
*
* @param size Byte size to be copied
*/
void sync_s2d(int size);
13). sync_d2s
J**
* @brief Copy data from device memory to system memory.
*/
void sync_ d2s();
J**
* @brief Copy data from device memory to system memory with specified size.
*
* @param size Byte size to be copied
*/
void sync_d2s(int size);
14). free
¥
* @brief Free system and device memroy of the tensor.
*/
void free();
3.2.6 10Mode
1). IOMode
enum IOMode {
/// Input tensors are in system memory while output tensors are
/// in device memory.
SYSI,
/// Input tensors are in device memory while output tensors are
/// in system memory.
(hotgkss)

Copyright © SOPHGO 17
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SYSO,
/// Both input and output tensors are in system memory.
SYSIO,
/// Both input and output tensors are in device memory.
DEVIO

IS

3.2.7 Engine

1). Engine Constructor

¥
* @brief Constructor does not load bmodel.
*

* @param tpu id TPU ID. You can use bm-smi to see available IDs.
¥/
Engine(int tpu_ id);

J**
* @brief Constructor does not load bmodel.
*

* @param handle Handle created elsewhere.
*/
Engine(const Handle& handle);

J**
* @brief Constructor loads bmodel from file.
*
* @param bmodel path Path to bmodel
* @param tpu_id TPU ID. You can use bm-smi to see available IDs.
* @param mode Specify the input/output tensors are in system memory
* or device memory
*/
Engine(
const std::string& bmodel path,
int tpu_id,
IOMode mode);

¥
* @brief Constructor loads bmodel from file.
*
* @param bmodel path Path to bmodel
* @param handle Handle created elsewhere.
* @param mode Specify the input/output tensors are in system memory
* or device memory
*/
Engine(
const std::string& bmodel path,
const Handle& handle,

(Foaks:)
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IOMode mode);

J¥*
* @brief Constructor loads bmodel from system memory.
*
* @param bmodel ptr Pointer to bmodel in system memory
* @param bmodel size Byte size of bmodel in system memory
* @param tpu id TPU ID. You can use bm-smi to see available IDs.
* @param mode Specify the input/output tensors are in system memory
* or device memory
¥/
Engine(
const void* bmodel ptr,
size_t bmodel _size,
int tpu_id,
IOMode mode);

J**
* @brief Constructor loads bmodel from system memory.
*
* @param bmodel ptr Pointer to bmodel in system memory
* @param bmodel size Byte size of bmodel in system memory
* @param handle Handle created elsewhere.
* @param mode Specify the input/output tensors are in system memory
* or device memory
*/
Engine(
const void* bmodel ptr,
size t bmodel _size,
const Handle& handle,
IOMode mode);

¥
* @brief Copy constructor.
*

* @param other An other Engine instance.
*/

Engine(const Engine& other);

2). Engine Assign Function

J**
* @brief Assignment function.
*

* @param other An other Engine instance.
* @return Reference of a Engine instance.

*/

Engine<Dtype>& operator=(const Engine& other);

3). get handle

Copyright © SOPHGO
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/**

* @brief Get Handle instance.
*

* @return Handle instance
*/
Handle get handle();

4). load

J**
* @brief Load bmodel from file.

*

* @param bmodel path Path to bmodel

* @return Program state

* Qretval true Success

*  Qretval false Failure

*/

bool load(const std::string& bmodel path);

J¥*
* @brief Load bmodel from system memory.

*

* @param bmodel ptr Pointer to bmodel in system memory
* @param bmodel size Byte size of bmodel in system memory
* @return Program state

*  Qretval true Success

*  @Qretval false Failure
*/

bool load(const void* bmodel ptr, size t bmodel size);

5). get graph names

J**
* @brief Get all graph names in the loaded bomodels.
*

* @return All graph names
*/

std::vector<std::string> get graph names();

6). set _io mode

J¥*
* @brief Set IOMode for a graph.
*
* @param graph name The specified graph name
* @param mode The specified IOMode
*/
void set io mode(
const std::string& graph name,
IOMode mode);

7). get _input names
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/**

* @brief Get all input tensor names of the specified graph.
*

* @param graph name The specified graph name
* @return All the input tensor names of the graph
*/

std::vector<std::string> get input names(const std::string& graph name);

8). get output names

/**
* @brief Get all output tensor names of the specified graph.
*

* @param graph name The specified graph name
* @return All the output tensor names of the graph
*/

std::vector<std::string> get output names(const std::string& graph name);

9). get max input shapes

J**
* @brief Get max shapes of input tensors in a graph.
*
* For static models, the max shape is fixed and it should not be changed.
* For dynamic models, the tensor shape should be smaller than or equal to
* the max shape.
*
* @param graph name The specified graph name
* @return Max shape of input tensors
*/
std::map<std::string, std::vector<int>> get max input shapes(
const std::string& graph name);

10). get input shape

J¥*
* @brief Get the shape of an input tensor in a graph.
*

* @param graph name The specified graph name
* @param tensor name The specified tensor name
* @return The shape of the tensor
¥/
std::vector<int> get input shape(

const std::string& graph name,

const std::string& tensor name);

11). get max output_shapes

J¥*

* @brief Get max shapes of output tensors in a graph.
*

Copyright © SOPHGO 21



CHAPTER 3. API &%

(8: b 30)
* For static models, the max shape is fixed and it should not be changed.
* For dynamic models, the tensor shape should be smaller than or equal to
* the max shape.
*
* @param graph name The specified graph name
* @return Max shape of output tensors
*/
std::map<std::string, std::vector<int>> get max output shapes(
const std::string& graph name);
12). get output_shape
/**
* @brief Get the shape of an output tensor in a graph.
*
* @param graph name The specified graph name
* @param tensor name The specified tensor name
* @return The shape of the tensor
*/
std::vector<int> get output shape(
const std::string& graph name,
const std::string& tensor name);
13). get input dtype
/**
* @brief Get data type of an input tensor. Refer to bmdef.h as following.
*  typedef enum {
*  BM FLOAT32 =0,
*  BM_FLOATI16 =1,
*  BM_INT8 =2,
*  BM UINT8 = 3,
*  BM INTI16 = 4,
*  BM UINTI16 = 5,
*  BM _INT32 =6,
*  BM _UINT32=7
* } bm data type t;
*
* @param graph name The specified graph name
* @param tensor name The specified tensor name
* @return Data type of the input tensor
*/
bm data type t get input dtype(
const std::string& graph name,
const std::string& tensor name);
14). get output dtype
J**
* Q@brief Get data type of an output tensor. Refer to bmdef.h as following.
(Foigkek)
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*  typedef enum {
*  BM FLOAT32 =0,
*  BM_ FLOATI16 = 1,
*  BM_INT8 =2,
*  BM_UINTS = 3,
*  BM INTI16 = 4,
*  BM UINTI16 = 5,
*  BM INT32 =6,
*  BM UINT32=7
* }bm data type t;
*
* @param graph name The specified graph name
* @param tensor name The specified tensor name
* @return Data type of the input tensor
*/
bm data type t get output dtype(
const std::string& graph name,
const std::string& tensor name);
15). get input scale
J**
* @brief Get scale of an input tensor. Only used for int8 models.
*
* @param graph name The specified graph name
* @param tensor name The specified tensor name
* @return Scale of the input tensor
*/
float get input scale(
const std::string& graph name,
const std::string& tensor name);
16). get output scale
J**
* @brief Get scale of an output tensor. Only used for int8 models.
*
* @param graph name The specified graph name
* @param tensor name The specified tensor name
* @return Scale of the output tensor
*/
float get output scale(
const std::string& graph name,
const std::string& tensor name);
17). reshape
J**
* @brief Reshape input tensor for dynamic models.
*
(Foigkek)
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* The input tensor shapes may change when running dynamic models.
* New input shapes should be set before inference.
*
* @param graph name The specified graph name
* @param input shapes Specified shapes of all input tensors of the graph
* @return 0 for success and 1 for failure
*/
int reshape(
const std::string& graph name,
std::map<std::string, std::vector<int>>& input shapes);

18). get input tensor

/**
* @brief Get the specified input tensor.
*
* @param graph name The specified graph name
* @param tensor name The specified tensor name
* @return The specified input tensor
*/
Tensor* get input tensor(
const std::string& graph name,
const std::string& tensor name);

19). get output_tensor

¥
* @brief Get the specified output tensor.
*
* @param graph name The specified graph name
* @param tensor name The specified tensor name
* @return The specified output tensor
*/
Tensor* get output tensor(

const std::string& graph name,

const std::string& tensor name);

20). scale_input tensor

¥
* @brief Scale input tensor for int8 models.
*
* @param graph name The specified graph name
* @param tensor name The specified tensor name
* @param data Pointer to float data to be scaled
*/
void scale input tensor(
const std::string& graph name,
const std::string& tensor name,
float* data);
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21). scale_output tensor

J¥*
* @brief Scale output tensor for int8 models.
*
* @param graph name The specified graph name
* @param tensor name The specified tensor name
* @param data Pointer to float data to be scaled
*/
void scale output tensor(

const std::string& graph name,

const std::string& tensor name,

float* data);

22). scale fp32 to int8

J**

* @brief Scale data from float32 to int8. Only used for int8 models.
*

* @param src Poniter to float32 data

* @param dst Poniter to int8 data

* @param scale Value of scale

* @param size Size of data

*/

void scale fp32 to int8(float* src, int8 t* dst, float scale, int size);

23). scale_int8 to fp32

J**

* @brief Scale data from int8 to float32. Only used for int8 models.
*

* @param src Poniter to int8 data

* @param dst Poniter to float32 data

* @param scale Value of scale

* @param size Size of data

*/

void scale int8 to fp32(int8 t* src, float* dst, float scale, int size);

24). process

¥
* @brief Inference with builtin input and output tensors.
*

* @param graph name The specified graph name
*/

void process(const std::string& graph name);

J**
* @brief Inference with provided input tensors.
*

* @param graph name The specified graph name
* @param input shapes Shapes of all input tensors
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* @param input tensors Data pointers of all input tensors in system memory
*/
void process(
const std::string& graph name,
std::map<std::string, std::vector<int>>& input shapes,
std::map<std::string, void*>& input_tensors);

J¥*
* @brief Inference with provided input and output tensors.
*

* @param graph name The specified graph name

* @param input Input tensors

* @param output Output tensors

*/

void process(
const std::string& graph name,
std::map<std::string, Tensor*>& input,
std::map<std::string, Tensor*>& output);

J**

* @brief Inference with provided input and output tensors and input shapes.

*

* @param graph name The specified graph name

* @param input Input tensors

* @param input shapes Real input tensor shapes

* @param output Output tensors

*/

void process(
const std::string& graph name,
std::map<std::string, Tensor*>& input,
std::map<std::string, std::vector<int>>& input shapes,
std::map<std::string, Tensor*>& output);

25). create_input tensors map

J¥*

* @brief Create input tensors map, according to and bmodel.

* @param graph name The specified graph name

* @param create mode Tensor Create mode

* case 0: only allocate system memory

* case 1: only allocate device memory

* case other: according to engine IOMode

*/

std::map<std::string, Tensor*> create input tensors map(
const std::string& graph name,
int create_mode = -1);

26). create output tensors map

/**
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* @brief Create output tensors map, according to and bmodel.

* @param graph name The specified graph name

* @param create mode Tensor Create mode

* case 0: only allocate system memory

* case 1: only allocate device memory

* case other: according to engine IOMode

*/

std::map<std::string, Tensor*> create output tensors map(
const std::string& graph name,
int create mode = -1);

3.2.8 BMImage

1). BMImage Constructor

¥

* @brief The default Constructor.
*/

BMImage();

¥

* @brief The BMImage Constructor.
*

* @param handle A Handle instance
* @param h Image width

* @param w Image height

* @param format Image format

* @param dtype Data type

*/
BMImage(
Handle& handle,
int h,
int w,
bm image format ext format,

bm image data format ext dtype);

2). data

/**

* @brief Get inner bm_ image
*

* @return The inner bm image
*/

bm image& data();

3). width

Jx
* @brief Get the img width.
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*
* @return the width of img

*/
int width();

4). height

/**

* @brief Get the img height.
*

* @return the height of img
*/
int height();

5). format

/**

* @brief Get the img format.
*

* @return the format of img
*/

bm image format ext format();

3.2.9 Decoder

1). Decoder Constructor

¥

* @brief Constructor.

*

* @param file path Path or rtsp url to the video/image file.

* @param compressed Whether the format of decoded output is compressed NV12.
* @param tpu id  ID of TPU, there may be more than one TPU for PCIE mode.

*/

Decoder(
const std::string& file path,
bool compressed = true,
int tpu_id = 0);

2). is_opened

¥
* @brief Judge if the source is opened successfully.
*

* @return True if the source is opened successfully
*/

bool is_opened();

3). read
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J**

* @brief Read a bm_image from the Decoder.

*

* @param handle A bm_handle t instance

* @param image Reference of bm image to be read to
* @return 0 for success and 1 for failure

*/

int read(Handle& handle, bm image& image);

¥

* @brief Read a BMImage from the Decoder.

*

* @param handle A bm handle t instance

* @param image Reference of BMImage to be read to
* @return 0 for success and 1 for failure

*/

int read(Handle& handle, BMImage& image);

3.2.10 Bmcv

1). Bmcv Constructor

/**
* @brief Constructor.
*

* @param handle A Handle instance
*/
explicit Bmcv(Handle handle);

2). bm_image to_tensor

/**

* @brief Convert BMImage to tensor.
*

* @param img Input image

* @param tensor Output tensor

*/

void bm_image to tensor(BMImage &img, Tensor &tensor);
/**

* @brief Convert BMImage to tensor.
*

* @param img Input image
*/

Tensor bm_image to tensor(BMImage &img);

w
~—"
[l

ensor to bm image

/**

* @brief Convert tensor to BMImage.

(R o4kEE)
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*
* @param tensor Input tensor
* @param img Output image
*/
void tensor to bm image(Tensor &tensor, BMImage &img);
¥
* @brief Convert tensor to BMImage.
*
* @param tensor Input tensor
¥/
BMImage tensor to bm image(Tensor &tensor);
4). crop_and_resize
J**
* @brief Crop then resize an image.
*
* @param input Input image
* @param output Output image
* @param crop x0 Start point x of the crop window
* @param crop y0 Start point y of the crop window
* @param crop w Width of the crop window
* @Qparam crop h Height of the crop window
* @param resize w Target width
* @param resize h Target height
* @return 0 for success and other for failure
*/
int crop _and _resize(
BMImage &input,
BMImage &output,
int crop_x0,
int crop_yo0,
int crop_w,
int crop_h,
int resize w,
int resize h);
J**
* @brief Crop then resize an image.
*
* @param input Input image
* @param crop x0 Start point x of the crop window
* @param crop y0 Start point y of the crop window
* @param crop w Width of the crop window
* @Qparam crop h Height of the crop window
* @param resizew Target width
* @param resize h Target height
* @return Output image
*
/
(N otgksr)
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5). crop

6). resize

(8: b 30)
BMImage crop and _resize(
BMImage &input,
int crop_x0,
int crop_yo0,
int crop_w,
int crop_h,
int resize w,
int resize h);
J**
* @brief Crop an image with given window.
*
* @param input Input image
* @param output Output image
* @param crop x0 Start point x of the crop window
* @param crop y0 Start point y of the crop window
* @Qparam crop w Width of the crop window
* @param crop h Height of the crop window
* @return 0 for success and other for failure
*/
int crop(
BMImage &input,
BMImage &output,
int crop_x0,
int crop_yo0,
int Crop _w,
int crop_h);
¥
* @brief Crop an image with given window.
*
* @param input Input image
* @param crop x0 Start point x of the crop window
* @param crop yO0 Start point y of the crop window
* @param crop w Width of the crop window
* @param crop h Height of the crop window
* @return Output image
*/
BMImage crop(
BMImage &input,
int crop_x0,
int crop_yo0,
int crop_w,
int crop_h);
J**
(Foiakss)
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* @brief Resize an image with interpolation of INTER NEAREST.
*
* @param input Input image
* @param output Output image
* @param resize w Target width
* @Qparam resize h Target height
* @return O for success and other for failure
*/
int resize(
BMImage &input,
BMImage &output,
int resize W,
int resize h);
J¥*
* @brief Resize an image with interpolation of INTER NEAREST.
*
* @param input Input image
* @param resize w Target width
* @param resize h Target height
* @return Output image
¥/
BMImage resize(
BMImage &input,
int resize w,
int resize h);
7). vpp_crop and _resize
/**
* @brief Crop then resize an image using vpp.
*
* @param input Input image
* @param output Output image
* @param crop x0 Start point x of the crop window
* @param crop yO0 Start point y of the crop window
* @param crop w Width of the crop window
* @param crop h Height of the crop window
* @param resize w Target width
* @Qparam resize h Target height
* @return 0 for success and other for failure
*/
int vpp_crop and resize(
BMImage &input,
BMImage &output,
int crop_x0,
int crop_yo0,
int crop_w,
int crop_h,
int resize w,
(FHEE)
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int resize h);
J**
* @brief Crop then resize an image using vpp.
*
* @param input Input image
* @param crop x0 Start point x of the crop window
* @param crop y0 Start point y of the crop window
* @param crop w Width of the crop window
* @param crop_h Height of the crop window
* @Qparam resize w Target width
* @param resize h Target height
* @return Output image
¥/
BMImage vpp crop and resize(
BMImage &input,
int crop_x0,
int crop_yo0,
int crop_w,
int crop_h,
int resize w,
int resize h);
8). vpp_crop and resize padding
J**
* @brief Crop then resize an image using vpp.
*
* @param input Input image
* @param output Output image
* @param crop x0 Start point x of the crop window
* @param crop y0  Start point y of the crop window
* @param crop w Width of the crop window
* @param crop_h Height of the crop window
* @Qparam resize w  Target width
* @param resize h  Target height
* @param padding in PaddingAtrr info
* @return 0 for success and other for failure
*/
int vpp_crop and resize padding(
BMImage &input,
BMImage &output,
int crop_x0,
int crop_yo0,
int crop_w,
int crop_h,
int resize w,
int resize h,
PaddingAtrr &padding_in);
(FHEE)
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¥
* @brief Crop then resize an image using vpp.
*
* @param input Input image
* @param crop x0  Start point x of the crop window
* @param crop y0  Start point y of the crop window
* @param crop w Width of the crop window
* @param crop _h Height of the crop window
* @param resize w  Target width
* @param resize_h  Target height
* @param padding in PaddingAtrr info
* @return Output image
*/
BMImage vpp crop and resize padding(
BMImage &input,
int crop_x0,
int CIOP_YO»
int crop_ w,
int crop_h,
int resize w,
int resize h,
PaddingAtrr &padding in);
9). vpp_crop
J**
* @brief Crop an image with given window using vpp.
*
* @param input Input image
* @param output Output image
* @param crop x0 Start point x of the crop window
* @param crop y0 Start point y of the crop window
* @param crop w Width of the crop window
* @param crop_h Height of the crop window
* @return 0 for success and other for failure
*/
int vpp crop(
BMImage &input,
BMImage &output,
int crop_x0,
int CrOP_YO,
int crop_w,
int crop_h);
¥
* @brief Crop an image with given window using vpp.
*
* @param input Input image
* @param crop x0 Start point x of the crop window
* @param crop y0 Start point y of the crop window
(IR
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* @param crop w Width of the crop window
* @param crop h Height of the crop window
* @return Output image
¥/
BMImage vpp _crop(
BMImage &input,
int crop_x0,
int crop_yo0,
int crop _w,
int crop_h);
10). vpp_crop_padding
¥
* @brief Crop an image with given window using vpp.
*
* @param input Input image
* @param output Output image
* @param crop x0  Start point x of the crop window
* @param crop y0 Start point y of the crop window
* @param crop w Width of the crop window
* @param crop_h Height of the crop window
* @param padding in PaddingAtrr info
* @return 0 for success and other for failure
*/
int vpp crop padding(
BMImage &input,
BMImage &output,
int crop_x0,
int crop_yo0,
int Crop_w,
int crop_h,
PaddingAtrr &padding in);
¥
* @brief Crop an image with given window using vpp.
*
* @param input Input image
* @param crop x0 Start point x of the crop window
* @param crop y0 Start point y of the crop window
* @param crop w Width of the crop window
* @param crop h Height of the crop window
* @param padding in PaddingAtrr info
* @return Output image
¥/
BMImage vpp crop padding(
BMImage &input,
int crop_x0,
int crop_yo0,
int crop_w,
(N otgksr)
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int crop_h,
PaddingAtrr &padding in);
11). vpp_resize
J**
* @brief Resize an image with interpolation of INTER NEAREST using vpp.
*
* @param input Input image
* @param output Output image
* @param resize w Target width
* @param resize h Target height
* @return 0 for success and other for failure
*/
int vpp resize(
BMImage &input,
BMImage &output,
int resize w,
int resize h);
J**
* Q@brief Resize an image with interpolation of INTER NEAREST using vpp.
*
* @param input Input image
* @param resize w Target width
* @param resize h Target height
* @return Output image
¥/
BMImage vpp resize(
BMImage &input,
int resize w,
int resize_h);
12). vpp_resize padding
J**
* @brief Resize an image with interpolation of INTER NEAREST using vpp.
*
* @param input Input image
* @param output Output image
* @param resize w  Target width
* @param resize h  Target height
* @param padding in PaddingAtrr info
* @return O for success and other for failure
*/
int vpp resize padding(
BMImage &input,
BMImage &output,
int resize w,
int resize h,
(Foiakss)
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PaddingAtrr &padding in);
J**
* Q@brief Resize an image with interpolation of INTER NEAREST using vpp.
*
* @param input Input image
* @Qparam resize_w  Target width
* @param resize h  Target height
* @param padding in PaddingAtrr info
* @return Output image
¥/
BMImage vpp resize padding(
BMImage &input,
int resize w,
int resize h,
PaddingAtrr &padding in);
13). warp
¥
* @brief Applies an affine transformation to an image.
*
* @param input Input image
* @param output Output image
* @param matrix 2x3 transformation matrix
* @return 0 for success and other for failure
*/
int warp(
BMImage &input,
BMImage &output,
const std::pair<
std::tuple<float, float, float>,
std::tuple<float, float, float>> &matrix);
¥
* @brief Applies an affine transformation to an image.
*
* @param input Input image
* @param matrix 2x3 transformation matrix
* @return Output image
¥/
BMImage warp(
BMImage &input,
const std::pair<
std::tuple<float, float, float>,
std::tuple<float, float, float>> &matrix);
14). convert to
J**
(Foiakss)
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* @brief Applies a linear transformation to an image.
*
* @param input Input image
* @param output Output image
* @param alpha beta (a0, b0), (al, bl), (a2, b2) factors
* @return 0 for success and other for failure
*/
int convert to(
BMImage &input,
BMImage &output,
const std::tuple<
std::pair<float, float>,
std::pair<float, float>,
std::pair<float, float>>> &alpha beta);

/**
* @brief Applies a linear transformation to an image.
*
* @param input Input image
* @param alpha beta (a0, b0), (al, bl), (a2, b2) factors
* @return Output image
*
/
BMImage convert to(
BMImage &input,
const std::tuple<
std::pair<float, float>,
std::pair<float, float>,
std::pair<float, float>> &alpha beta);

15). yuv2bgr

J**
* @brief Convert an image from YUV to BGR.
*

* @param input Input image

* @param output Output image

* @return 0 for success and other for failure
*/

int yuv2bgr(

BMImage &input,
BMImage &output);

/**

* @brief Convert an image from YUV to BGR.
*

* @param input Input image

* @Qreturn Output image

¥/

BMImage yuv2bgr(BMImage &input);

16). vpp_convert
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J**
* @brief Convert an image to BGR PLANAR format using vpp.
*

* @param input Input image
* @param output Output image
* @return 0 for success and other for failure
*/
int vpp_convert(
BMImage &input,
BMImage &output);

J**
* @brief Convert an image to BGR PLANAR format using vpp.
*

* @param input Input image

* @return Output image

*/

BMImage vpp convert(BMImage &input);

17). convert

/**
* @brief Convert an image to BGR PLANAR format.
*
* @param input Input image
* @param output Output image
* @return 0 for success and other for failure
*/
int convert(
BMImage &input,
BMImage &output);

¥
* @brief Convert an image to BGR PLANAR format.
*

* @param input Input image

* @return Output image
¥/

BMImage convert(BMImage &input);

18). rectangle

J**
* @brief Draw a rectangle on input image.
*

* @param image Input image

* @param x0 Start point x of rectangle
* @param y0 Start point y of rectangle
* @param w Width of rectangle

* @param h Height of rectangle

* @param color Color of rectangle

(Faks:)
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* @param thickness Thickness of rectangle
* @return 0 for success and other for failure
*/
int rectangle(
BMImage &image,
int x0,
int yO0,
int w,
int h,
const std::tuple<int, int, int> &color,
int thickness=1);
19). rectangle
20). imwrite
J**
* @brief Save the image to the specified file.
*
* @param filename Name of the file
* @param image Image to be saved
* @return 0 for success and other for failure
*/
int imwrite(
const std::string &filename,
BMImage &image);
21). imwrite
J**
* @brief Save the image to the specified file.
*
* @param filename Name of the file
* @param image Image to be saved
* @return 0 for success and other for failure
*/
int imwrite (
const std::string &filename,
const bm image  &image);
22). get handle
J**
* @brief Get Handle instance.
*
* @return Handle instance
*/
Handle get handle();
23). putText
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/**

* @brief put text on input image
*

* @param image Input image

* @param text Text string to be drawn
* @param X Start x
* @param y Start y

* @param color  Color of text

* @param fontScale Font scale factor that is multiplied by the font-specific base size
* @param thickness Thickness of the lines used to draw a text

* @return int

*/
int putText(
const BMImage &image,
const std::string &text,
int X,
int v,
const std::tuple<int, int, int> &color, // BGR
float fontScale,
int thickness=1);

24). putText

J**

* @brief put text on input image

*

* @param image  Input image

* @param text Text string to be drawn
* @param x Start x

* @param y Start y

* @param color  Color of text

* @param fontScale Font scale factor that is multiplied by the font-specific base size
* @param thickness Thickness of the lines used to draw a text

* @return int

*/
int putText (
const bm_image &image,
const std::string &text,
int X,
int v,
const std::tuple<int, int, int> &color, // BGR
float fontScale,
int thickness=1);

25). image add_weighted

Jxx
* @brief output = inputl * alpha + input2 * beta + gamma
*/
int image add weighted(
BMImage &inputl,

(FIgks:)
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(8: b 30)
float alpha,
BMImage &input2,
float beta,
float gamma,
BMImage &output);
BMImage image add weighted(
BMImage &inputl,
float alpha,
BMImage &input2,
float beta,
float gamma);
26). image add weighted
J**
* @brief Copy input image to output
* @param input Input image
* @param output Output image
* @param start x Target starting point x
* @param start y Target starting point y
*/
int image copy to(
bm image input,
bm image output,
int start x,
int start y);
int image copy _to(
BMImage &input,
BMImage &output,
int start x =0,
int start _y = 0);
26). image add _weighted
/**
* @brief Copy input image to output with padding
* @param input Input image
* @param output Output image
* @param start x Target starting point x
* @param start y Target starting point y
* @Qparam padding r  padding value of r
* @param padding g  padding value of g
* @param padding b padding value of b
*/
int image copy to padding(
bm image input,
bm _image output,
unsigned int padding r,
(FRE)
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unsigned int padding g,
unsigned int padding b,
int start x,
int start y);

int image copy to padding(
BMImage &input,
BMImage &output,
unsigned int padding r,
unsigned int padding g,
unsigned int padding b,
int start x =0,
int start_y = 0);

27). image add _weighted

3.3 SAIL Python API

SAIL use “pybind11” to wrap python interfaces, support python3.5, python3.6, python3.7,
python3.8

3.3.1 Basic function

def get available tpu num():
""" Get the number of available TPUs.

Returns
tpu num : int
Number of available TPUs

def set print flag(print flag):
""" Print main process time use.

Parameters

print flag : bool

if print _flag is true, print main process time use, Otherwise not print.
nnn

def set dump io flag(dump io flag):
""" Dump input date and output date.

Parameters

dump io flag : bool
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if dump io flag is true, dump input date and output date, Otherwise not dump.

def set decoder env(env name, env_value):
""" Set Decoder environment, must set befor Decoder Constructor, else use default values

Parameters
env_name: str
Environment name,
name list: refcounted frames, extra frame buffer num, rtsp transport, stimeout, \
rtsp flags, buffer size, max delay, probesize, analyzeduration.
env_value: str

Environment value.
mnmmn

3.3.2 Data type

# Data type for float32
sail. Dtype. BM_FLOAT32
# Data type for int8

sail. Dtype. BM_INTS8

# Data type for uint8
sail. Dtype. BM_UINTS8

# Data type for int32
sail. Dtype. BM_INT'32

# Data type for uint32
sail. Dtype. BM_UINT32

3.3.3 PaddingAtrr

def init  ():
""" Constructor with no parameters. """

def  init  (stx, sty, width, height, r, g, b):

""" Constructor PaddingAtrr.

Parameters
stx : int

Offset x information relative to the origin of dst image
sty : int

Offset y information relative to the origin of dst image
width : int

The width after resize
height : int

The height after resize
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r: int

Pixel value information of R channel
g :int

Pixel value information of G channel
b : int

Pixel value information of B channel

def set stx(stx):
" set offset stx.

Parameters

stx : int

Offset x information relative to the origin of dst image
nnn

def set sty(sty):
""" set offset sty.

Parameters

sty : int

Offset y information relative to the origin of dst image
nnn

def set w(width):
" set widht.

Parameters

width : int
The width after resize

def set h(height):
""" set height.

Parameters

height : int
The height after resize

def set r(r):
mun Set R'

Parameters

r:int
Pixel value information of R channel

(Foaks:)
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mmun

def set g(g):
mmn Set G'

Parameters
g :int

Pixel value information of G channel
mnmmn

def set _g(b):
mun Set B

Parameters

b :int

Pixel value information of B channel

3.3.4 sail.Handle

def  init  (tpu_id):

""" Constructor handle instance

Parameters
tpu id : int
create handle with tpu Id

mmun

def get device id():
""" Get tpu id of this handle.

Returns
tpu_id : int
tpu id of this handle.

def get sn():
""" Get serial number of this handle.

serial number : str

serial number of this handle.
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3.3.5 sail.IOMode

# Input tensors are in system memory while output tensors are in device memory
sail. IOMode.SYSI

# Input tensors are in device memory while output tensors are in system memory.
sail.I0OMode.SYSO

# Both input and output tensors are in system memory.

sail. IOMode.SYSIO

# Both input and output tensors are in device memory.

sail. IOMode. DEVIO

3.3.6 sail.Tensor

1). Tensor

def  init  (handle, data, own sys data=True):
""" Constructor allocates device memory of the tensor.

Parameters
handle : sail.Handle
Handle instance
array data : numpy.array
Tensor ndarray data, dtype can be np.float32, np.int8 or np.uint8
own _sys_data : bool, default: True
Indicator of whether own system memory, If false, the memory will be copied to.

—device directly
mnn

def  init  (handle, shape, dtype, own sys data, own dev data):
""" Constructor allocates system memory and device memory of the tensor.

Parameters
handle : sail.Handle
Handle instance
shape : tuple
Tensor shape
dytpe : sail.Dtype
Data type
own _sys_data : bool
Indicator of whether own system memory
own dev data : bool

Indicator of whether own device memory
nnn

2). shape

def shape():
""" Get shape of the tensor.
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Returns
tensor shape : list
Shape of the tensor

mnn

3). asnumpy

def asnumpy():
""" Get system data of the tensor.

Returns

data : numpy.array
System data of the tensor, dtype can be np.float32, np.int8
or np.uint8 with respective to the dtype of the tensor.

mnn

def asnumpy(shape):
""" Get system data of the tensor.

Parameters
shape : tuple
Tensor shape want to get

Returns

data : numpy.array
System data of the tensor, dtype can be np.float32, np.int8
or np.uint8 with respective to the dtype of the tensor.

mnn

4). update data

def update data(data):

""" Update system data of the tensor. The data size should not exceed
the tensor size, and the tensor shape will not be changed.

Parameters
data : numpy.array
Data.

mnn

5). scale from

def scale from(data, scale):
""" Scale data to tensor in system memory.
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Parameters

data : numpy.array with dtype of float32
Data.

scale : float32

Scale value.

6). scale_to

def scale to(scale):
""" Scale tensor to data in system memory.

Parameters
scale : float32
Scale value.

data : numpy.array with dtype of float32
Data.

mnn

def scale to(scale, shape):
""" Scale tensor to data in system memory.

Parameters
scale : float32
Scale value.
shape : tuple
Tensor shape want to get

Returns
data : numpy.array with dtype of float32
Data.

mnn

7). reshape

def reshape(shape):
""" Reset shape of the tensor.

Parameters
shape : list

New shape of the tensor
nnn
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8). own_sys data

def own sys data():
""" Judge if the tensor owns data pointer in system memory.

Returns
judge ret : bool

True for owns data pointer in system memory.
nnn

9). own_dev_data

def own dev data():
""" Judge if the tensor owns data in device memory.

Returns
judge ret : bool

True for owns data in device memory.
nnn

10). sync_s2d

def sync_s2d():

""" Copy data from system memory to device memory.
mun

def sync_s2d(size):

""" Copy data from system memory to device memory with specified size.

Parameters
size : int
Byte size to be copied

mnn

11). sync_d2s

def sync_d2s():

""" Copy data from device memory to system memory.
nmnn

def sync_ d2s(size):

""" Copy data from device memory to system memory with specified size.

Parameters
size : int
Byte size to be copied

mun
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3.3.7 sail.Engine

1). Engine

def init  (tpu_id):

""" Constructor does not load bmodel.

Parameters
tpu id : int
TPU ID. You can use bm-smi to see available IDs

def  init  (handle):
""" Constructor does not load bmodel.

Parameters
hanle : Handle

A Handle instance
nmn

def  init  (bmodel path, tpu_id, mode):
""" Constructor loads bmodel from file.

Parameters
bmodel path : str
Path to bmodel
tpu id : int
TPU ID. You can use bm-smi to see available IDs
mode : sail.IOMode
Specify the input/output tensors are in system memory

or device memory
nnn

def  init (bmodel bytes, bmodel size, tpu id, mode):
""" Constructor using default input shapes with bmodel which
loaded in memory

Parameters
bmodel bytes : bytes
Bytes of bmodel in system memory
bmodel size : int
Bmodel byte size
tpu id : int
TPU ID. You can use bm-smi to see available IDs
mode : sail.IOMode
Specify the input/output tensors are in system memory

or device memory
mnn
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2). get handle

def get handle():
" 3et Handle instance.

Returns

handle: sail.Handle

Handle instance
nmn

3). load

def load(bmodel path):
""" T,oad bmodel from file.

Parameters
bmodel path : str
Path to bmodel

mnn

def load(bmodel bytes, bmodel size):
""" Load bmodel from file.

Parameters
bmodel bytes : bytes

Bytes of bmodel in system memory
bmodel size : int

Bmodel byte size

mnn

4). get graph names

def get graph names():
""" Get all graph names in the loaded bmodels.

Returns
graph names : list

Graph names list in loaded context
nnn

5). set_io_mode

def set io mode(graph name, mode):
""" Set IOMode for a graph.

Parameters

graph name: str
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The specified graph name
mode : sail.IOMode

Specified io mode
nnn

6). get input names

def get input names(graph name):
""" Get all input tensor names of the specified graph.

Parameters
graph name : str
Specified graph name

Returns
input names : list
All the input tensor names of the graph

mnn

7). get _output names

def get output names(graph name):
""" Get all output tensor names of the specified graph.

Parameters
graph name : str
Specified graph name

Returns
input names : list
All the output tensor names of the graph

nmnn

8). get max _input_shapes

def get max input shapes(graph name):
""" Get max shapes of input tensors in a graph.
For static models, the max shape is fixed and it should not be changed.
For dynamic models, the tensor shape should be smaller than or equal to
the max shape.

Parameters

graph name : str
The specified graph name
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max_shapes : dict {str : list}

Max shape of the input tensors
nnn

9). get _input_shape

def get input shape(graph name, tensor name):
""" Get the maximum dimension shape of an input tensor in a graph.
There are cases that there are multiple input shapes in one input name,
This API only returns the maximum dimension one for the memory allocation
in order to get the best performance.

Parameters
graph name : str

The specified graph name
tensor name : str

The specified input tensor name

tensor shape : list

The maxmim dimension shape of the tensor
nnn

10). get max output shapes

def get max output shapes(graph name):
""" Get max shapes of input tensors in a graph.
For static models, the max shape is fixed and it should not be changed.
For dynamic models, the tensor shape should be smaller than or equal to
the max shape.

Parameters
graph name : str
The specified graph name

max_shapes : dict {str : list}

Max shape of the output tensors
nnn

11). get output shape

def get output shape(graph name, tensor name):
""" Get the shape of an output tensor in a graph.
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Parameters
graph name : str
The specified graph name
tensor name : str
The specified output tensor name

Returns
tensor shape : list
The shape of the tensor

mnn

12). get input_dtype

def get input dtype(graph name, tensor name)
""" Get scale of an input tensor. Only used for int8 models.

Parameters
graph name : str
The specified graph name
tensor name : str
The specified output tensor name

scale: sail.Dtype
Data type of the input tensor

mnn

13). get output dtype

def get output dtype(graph name, tensor name)
""" Get scale of an output tensor. Only used for int8 models.

Parameters
graph name : str
The specified graph name
tensor name : str
The specified output tensor name

Returns
scale: sail.Dtype
Data type of the output tensor

mnn

14). get input scale
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def get input scale(graph name, tensor name)
""" Get scale of an input tensor. Only used for int8 models.

Parameters
graph name : str
The specified graph name
tensor name : str
The specified output tensor name

Returns

scale: float32

Scale of the input tensor

15). get output scale

def get output scale(graph name, tensor name)
""" Get scale of an output tensor. Only used for int8 models.

Parameters
graph name : str
The specified graph name
tensor name : str
The specified output tensor name

Returns

scale: float32
Scale of the output tensor

nnn

16). process

def process(graph name, input tensors):
""" Inference with provided system data of input tensors.

Parameters
graph name : str
The specified graph name
input tensors : dict {str : numpy.array}
Data of all input tensors in system memory

Returns
output tensors : dict {str : numpy.array}

Data of all output tensors in system memory
nnn
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def process(graph name, input tensors, output tensors):
""" Inference with provided input and output tensors.

Parameters
graph name : str
The specified graph name
input tensors : dict {str : sail. Tensor}
Input tensors managed by user
output tensors : dict {str : sail. Tensor}

Output tensors managed by user

def process(graph name, input tensors, input shapes, output tensors):
""" Inference with provided input tensors, input shapes and output tensors.

Parameters
graph name : str
The specified graph name
input tensors : dict {str : sail. Tensor}
Input tensors managed by user
input shapes : dict {str : list}
Shapes of all input tensors
output tensors : dict {str : sail. Tensor}

Output tensors managed by user

17). get device id

def get device id():
""" Get device id of this engine

tpu id : int
tpu id of this engine

mnn

*%18). create input_tensors map **

def create input tensors map(graph name, create mode):
""" Create input tensors map, according to and bmodel.

Parameters:

graph name : str
The specified graph name.
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(8 E30)
create mode: int
Tensor Create mode,
case 0: only allocate system memory;
case 1: only allocate device memory;
case other: according to engine IOMode.
Returns
output: dict[str,Tensor]
Output result.
*%19). create_output tensors map **
def create output tensors map(graph name, create mode):
""" Create output tensors map, according to and bmodel.
Parameters:
graph name : str
The specified graph name.
create mode: int
Tensor Create mode,
case 0: only allocate system memory;
case 1: only allocate device memory;
case other: according to engine IOMode.
Returns
output: dict[str,Tensor]
Output result.
3.3.8 sail.MultiEngine
1). MultiEngine
def  init  (bmodel path, device ids, sys_out, graph idx):
""" Constructor load bmodel.
Parameters
bmodel path : str
Path to bmodel
device ids : list[int]
TPU ID. You can use bm-smi to see available IDs
sys_out : bool, default: True
The flag of copy result to system memory.
graph idx : int, default: 0
(Fogkse)
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%),

**3).

*kq),

#45).

The specified graph index

mnn

set print flag **

def set print flag(print flag):
""" Print debug messages.

Parameters
print flag : bool

if print flag is true, print debug messages
nnn

set print time **

def set print time(print flag):
""" Print main process time use.

Parameters
print flag : bool

if print flag is true, print main process time use, Otherwise not print.
nnn

get device ids **

def get device ids():
""" Get device ids of this MultiEngine.

Returns
device ids : list[int]
tpu ids of this MultiEngine.

nnn

get graph names **

def get graph names()
""" Get all graph names in the loaded bmodels.

Returns
graph names : list

Graph names list in loaded context
nnn

6). get input names
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def get input names(graph name):
""" Get all input tensor names of the specified graph.

Parameters
graph name : str
Specified graph name

Returns
input names : list
All the input tensor names of the graph

mnn

7). get _output names

def get output names(graph name):
""" Get all output tensor names of the specified graph.

Parameters
graph name : str
Specified graph name

Returns
input names : list
All the output tensor names of the graph

mnn

8). get input shape

def get input shape(graph name, tensor name):
""" Get the maximum dimension shape of an input tensor in a graph.
There are cases that there are multiple input shapes in one input name,
This API only returns the maximum dimension one for the memory allocation
in order to get the best performance.

Parameters
graph name : str

The specified graph name
tensor name : str

The specified input tensor name

tensor shape : list

The maxmim dimension shape of the tensor
nnn

9). get_output_shape
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def get output shape(graph name, tensor name):
""" Get the shape of an output tensor in a graph.

Parameters
graph name : str
The specified graph name
tensor name : str
The specified output tensor name

Returns
tensor shape : list
The shape of the tensor

mnn

10). process

def process(input_tensors):
""" Inference with provided system data of input tensors.

Parameters
input tensors : dict {str : numpy.array}
Data of all input tensors in system memory

output tensors : dict {str : numpy.array}
Data of all output tensors in system memory

mnn

3.3.9 sail.bm_image

def width():
""" Get width of img.

Returns

width : int
width of img

mnn

def height():
""" Get height of img.

Returns

height : int
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height of img

mnn

def format():
""" Get format of img.

Returns
format : bm image format ext

format of img
nnn

def dtype():
""" Get dtype of img.

dtype : bm image data format ext
dtype of img

mnn

3.3.10 sail.BMImage

1). BMImage

def init  ():
""" Constructor.
nnn

def  init  (handle, h, w, format, dtype):
""" Constructor.

Parameters

handle : sail.Handle
Handle instance
h: int
The height of img
w: int
The width of img
format : bm image format ext
The format of img
dtype: sail.bm image data format ext
The data type of img

mnn

2). width

Copyright © SOPHGO



CHAPTER 3. API &%

def width():
""" Get the img width.

Returns
width : int
The width of img

mnn

. height

def height():
""" Get the img height.

Returns
height : int
The height of img

mnn

. format

def format():
""" Get the img format.

format : bm image format ext

The format of img

. dtype

def dtype():
""" Get the img dtype.

dtype: bm image data format ext
The data type of img

mnn

. data

def data():
""" Get inner bm_image.

Returns
img : bm_image
the data of img

mnn
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3.3.11 sail.BMImageArray

1). BMImageArray

def init  ():
""" Constructor.
nnn

def  init  (handle, h, w, format, dtype):
""" Constructor.

Parameters
handle : sail.Handle
Handle instance
h : int
Height instance
w : int
Width instance
format : bm image format ext
Format instance
dtype : bm image data format ext

Dtype instance
nnn

__getitem

def  getitem  (i):
""" Get the bm image from index i.

Parameters
i:int
Index of the specified location.

img : sail.bm image

result bm image
mnn

__setitem

def  setitem (i, data):

""" Copy the image to the specified index.

Parameters
i int

Index of the specified location.
data: sail.bm image
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Input image

4). copy from

def copy from(i, data):
""" Copy the image to the specified index.

Parameters
i int

Index of the specified location.
data: sail. BMImage

Input image

5). attach from

def attach from(i, data):
""" Attach the image to the specified index.(Because there is no memory copy, the.
—original data needs to be cached)

Parameters:
i int

Index of the specified location.
data: BMImage

Input image.
mnn

3.3.12 sail.Decoder

1). Decoder

def  init  (file path, compressed=True, tpu id=0):
""" Constructor.

Parameters
file path : str
Path or rtsp url to the video/image file
compressed : bool, default: True
Whether the format of decoded output is compressed NV12.
tpu id: int, default: 0
ID of TPU, there may be more than one TPU for PCIE mode.

mnn

2). is_opened
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def is opened():
""" Judge if the source is opened successfully.

Returns
judge ret : bool

True for success and False for failure
nnn

3). read

def read(handle, image):
""" Read an image from the Decoder.

Parameters

handle : sail.Handle
Handle instance

image : sail. BMImage
BMImage instance

judge ret : int

0 for success and others for failure
nmnn

def read(handle):
""" Read an image from the Decoder.

Parameters

handle : sail. Handle
Handle instance

Returns
image : sail. BMImage

BMImage instance

4). read

def read (handle, image):
""" Read an image from the Decoder.

Parameters

handle : sail.Handle
Handle instance
image : sail.bm image
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bm image instance

judge ret : int

0 for success and others for failure
nmn

5). get frame shape

def get frame shape():
""" Get frame shape in the Decoder.

Returns
frame shape : list
The shape of the frame

mnn

5). release

def release():

""" Release the Decoder.
nnn

6). reconnect

def reconnect():

""" Reconnect the Decoder.
mnn

3.3.13 sail.Bmcv

1). Bmcv

def  init  (handle):
""" Constructor.

Parameters

handle : sail.Handle

Handle instance

2). bm_image to tensor

def bm image to tensor(image):
""" Convert image to tensor.
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Parameters
image : sail. BMImage | sail. BMImageArray
BMImage/BMImageArray instance

Returns
tensor : sail.T'ensor

Tensor instance
nnn

def bm image to tensor(image, tensor):
""" Convert image to tensor.

Parameters
image : sail. BMImage | sail. BMImageArray
BMImage/BMImageArray instance

tensor : sail.T'ensor

Tensor instance
nun

3). tensor to bm image

def tensor to bm image(tensor, bgr2rgb=False):
""" Convert tensor to image.

Parameters

tensor : sail.T'ensor
Tensor instance

bgr2rgh : bool, default: False
Swap color channel

Returns
image : sail. BMImage

BMImage instance

def tensor to bm image(tensor, img, bgr2rgh=False):
""" Convert tensor to image.

Parameters
tensor : sail.T'ensor
Tensor instance
img : sail. BMImage | sail. BMImageArray
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BMImage/BMImageArray instance
bgr2rgb : bool, default: False
Swap color channel

Returns
image : sail. BMImage

BMImage instance
nnn

4). crop_and_resize

def crop and_resize(input, crop x0, crop y0, crop _w, crop h, resize w, resize h):
""" Crop then resize an image.

Parameters
input : sail. BMImage

Input image
crop_ x0 : int

Start point x of the crop window
crop_y0 : int

Start point y of the crop window
crop w : int

Width of the crop window
crop_h:int

Height of the crop window
resize w : int

Target width
resize_h : int

Target height

Returns
output : sail. BMImage
Output image

mnn

def crop and resize(input, crop x0, crop yO0, crop w, crop h, resize w, resize h):
""" Crop then resize an image array.

Parameters
input : sail. BMImageArray

Input image array
crop_x0 : int

Start point x of the crop window
crop_y0 : int

Start point y of the crop window
crop_w: int
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Width of the crop window
crop_h :int

Height of the crop window
resize_ w : int

Target width
resize_h : int

Target height

Returns
output : sail. BMImageArray

Output image array

5). crop

def crop(input, crop %0, crop y0, crop_w, crop_h):
""" Crop an image with given window.

Parameters
input : sail. BMImage

Input image
crop_x0 : int

Start point x of the crop window
crop_y0 : int

Start point y of the crop window
crop w: int

Width of the crop window
crop_h:int

Height of the crop window

Returns
output : sail. BMImage
Output image

def crop(input, crop %0, crop y0, crop_w, crop h):
""" Crop an image array with given window.

Parameters
input : sail. BMImageArray

Input image array
crop_x0 : int

Start point x of the crop window
crop_y0 : int

Start point y of the crop window
crop_w: int
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Width of the crop window
crop_h :int
Height of the crop window

Returns
output : sail. BMImageArray

Output image array
nnn

6). resize

def resize(input, resize w, resize h):
""" Resize an image with interpolation of INTER NEAREST.

Parameters
input : sail. BMImage
Input image
resize w : int
Target width
resize_h : int
Target height

output : sail. BMImage
Output image

nmnn

def resize(input, resize w, resize h):
""" Resize an image array with interpolation of INTER NEAREST.

Parameters
input : sail. BMImageArray
Input image array
resize_ w : int
Target width
resize h :int
Target height

Returns
output : sail. BMImageArray

Output image array

7). vpp_crop and _resize
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def vpp crop and resize(input, crop x0, crop y0, crop_w, crop h, resize w,._
—resize h):
""" Crop then resize an image using vpp.

Parameters
input : sail. BMImage

Input image
crop_x0 : int

Start point x of the crop window
crop_y0 : int

Start point y of the crop window
crop_w: int

Width of the crop window
crop_h :int

Height of the crop window
resize w : int

Target width
resize_h : int

Target height

Returns
output : sail. BMImage
Output image

def vpp crop and resize(input, crop x0, crop y0, crop_w, crop h, resize w,._
—resize h):
""" Crop then resize an image array using vpp.

Parameters
input : sail. BMImageArray

Input image array
crop_x0 : int

Start point x of the crop window
crop_y0 : int

Start point y of the crop window
crop_w: int

Width of the crop window
crop_h:int

Height of the crop window
resize_ w : int

Target width
resize h :int

Target height

Returns

output : sail. BMImageArray
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Output image array
nnn

8). vpp_crop and resize padding

def vpp crop and resize padding(input, crop x0, crop y0, crop w, crop h,_
—resize w, resize h, padding):
""" Crop then resize an image using vpp.

Parameters
input : sail. BMImage

Input image
crop_x0 : int

Start point x of the crop window
crop_y0 : int

Start point y of the crop window
crop w:int

Width of the crop window
crop_h:int

Height of the crop window
resize_w : int

Target width
resize h :int

Target height
padding : PaddingAtrr

padding info

Returns
output : sail. BMImage
Output image

mnn

def vpp_crop and resize padding(input, crop x0, crop y0, crop_w, crop_h,._
—resize w, resize h, padding):
""" Crop then resize an image array using vpp.

Parameters
input : sail. BMImageArray

Input image array
crop_x0 : int

Start point x of the crop window
crop_y0 : int

Start point y of the crop window
crop_w :int

Width of the crop window
crop_h :int

Height of the crop window
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resize W : int

Target width
resize_h : int

Target height
padding : PaddingAtrr

padding info

Returns
output : sail. BMImageArray

Output image array

9). vpp_crop

""" Crop an image with given window using vpp.

Parameters
input : sail. BMImage

Input image
crop_x0 : int

Start point x of the crop window
crop_yO0 :int

Start point y of the crop window
crop w: int

Width of the crop window
crop_h :int

Height of the crop window

Returns
output : sail. BMImage
Output image

Parameters
input : sail. BMImageArray

Input image array
crop_x0 : int

Start point x of the crop window
crop_yO0 : int

Start point y of the crop window
crop w: int

Width of the crop window

def vpp crop(input, crop x0, crop y0, crop _w, crop _h):

def vpp crop(input, crop x0, crop y0, crop_w, crop _h):
""" Crop an image array with given window using vpp.
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crop_h :int
Height of the crop window

Returns
output : sail. BMImageArray

Output image array
mnn

10). vpp_crop padding

def vpp crop padding(input, crop %0, crop_ y0, crop_w, crop h, padding):
""" Crop an image with given window using vpp.

Parameters
input : sail. BMImage

Input image
crop x0 : int

Start point x of the crop window
crop_y0 : int

Start point y of the crop window
crop w: int

Width of the crop window
crop_h :int

Height of the crop window
padding : PaddingAtrr

padding info

output : sail. BMImage
Output image

mnn

def vpp crop padding(input, crop x0, crop y0, crop w, crop h, padding):
""" Crop an image array with given window using vpp.

Parameters
input : sail. BMImageArray

Input image array
crop_x0 : int

Start point x of the crop window
crop_y0 : int

Start point y of the crop window
crop_w :int

Width of the crop window
crop_h :int

Height of the crop window
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padding : PaddingAtrr
padding info

Returns
output : sail. BMImageArray

Output image array
mnn

11). vpp_resize

def vpp resize(input, resize w, resize h):
""" Resize an image with interpolation of INTER NEAREST using vpp.

Parameters
input : sail. BMImage
Input image
resize W : int
Target width
resize_h : int
Target height

Returns
output : sail. BMImage
Output image

mnn

def vpp resize(input, resize w, resize_h):
""" Resize an image array with interpolation of INTER NEAREST using vpp.

Parameters
input : sail. BMImageArray
Input image array
resize w : int
Target width
resize_h : int
Target height

Returns
output : sail. BMImageArray
Output image array

def vpp resize(input, output, resize w, resize h):
""" Resize an image with interpolation of INTER NEAREST using vpp.
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Parameters
input : sail. BMImage
Input image
output : sail. BMImage
Output image
resize W : int
Target width
resize_h : int
Target height

mnn

def vpp resize(input, output, resize w, resize h):

Parameters
input : sail. BMImageArray
Input image array
output : sail. BMImageArray
Output image array
resize w : int
Target width
resize_h : int
Target height

mnn

""" Resize an image array with interpolation of INTER NEAREST using vpp.

12). vpp_resize padding

def vpp resize padding(input, resize w, resize h, padding):
""" Resize an image with interpolation of INTER NEAREST using vpp.

Parameters
input : sail. BMImage
Input image
resize w : int
Target width
resize_h : int
Target height
padding : PaddingAtrr
padding info

Returns

output : sail. BMImage
Output image

mnn

def vpp resize padding(input, resize w, resize h, padding):
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CANY)

Parameters
input : sail. BMImageArray
Input image array
resize W : int
Target width
resize_h : int
Target height
padding : PaddingAtrr
padding info

Returns
output : sail. BMImageArray
Output image array

""" Resize an image array with interpolation of INTER NEAREST using vpp.

13). warp

def warp(input, matrix):
""" Applies an affine transformation to an image.

Parameters
input : sail. BMImage
Input image
matrix: 2d list
2x3 transformation matrix

Returns
output : sail. BMImage
Output image

def warp(input, matrix):
""" Applies an affine transformation to an image array.

Parameters

input : sail. BMImageArray
Input image array

matrix: 2d list
2x3 transformation matrix

Returns

output : sail. BMImageArray
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Output image array
nnn

14). convert to

def convert to(input, alpha beta):
""" Applies a linear transformation to an image.

Parameters
input : sail. BMImage
Input image
alpha beta: tuple
(a0, b0), (al, bl), (a2, b2) factors

Returns
output : sail. BMImage
Output image

def convert to(input, alpha beta):
""" Applies a linear transformation to an image array.

Parameters
input : sail. BMImageArray
Input image array
alpha beta: tuple
(a0, b0), (al, bl), (a2, b2) factors

Returns
output : sail. BMImageArray

Output image array

def convert to(input, output, alpha beta):
""" Applies a linear transformation to an image.

Parameters
input : sail. BMImage
Input image
output : sail. BMImage
Output image
alpha beta: tuple
(a0, b0), (al, bl), (a2, b2) factors

mnn
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def convert to(input, output, alpha beta):

Parameters
input : sail. BMImageArray
Input image array
alpha beta: tuple
(a0, b0), (al, bl), (a2, b2) factors
output : sail. BMImageArray

Output image array

""" Applies a linear transformation to an image array.

15). yuv2bgr

def yuv2bgr(input):
""" Convert an image from YUV to BGR.

Parameters

input : sail. BMImage
Input image

Returns

output : sail. BMImage
Output image

mnn

def yuv2bgr(input):
""" Convert an image array from YUV to BGR.

Parameters
input : sail. BMImageArray
Input image array

Returns
output : sail. BMImageArray
Output image array

mnn

16). rectangle

def rectangle(image, x0, y0, w, h, color, thickness=1):
""" Draw a rectangle on input image.

Parameters
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image : sail. BMImage

Input image
x0 : int

Start point x of rectangle
y0 : int

Start point y of rectangle
w : int

Width of rectangle
h:int

Height of rectangle
color : tuple

Color of rectangle
thickness : int

Thickness of rectangle

process_status : int

0 for success and others for failure
nmn

17). imwrite

def imwrite(file name, image):
""" Save the image to the specified file.

Parameters
file name : str
Name of the file
output : sail. BMImage
Image to be saved

Returns
process status : int

0 for success and others for failure
nmnn

18). get handle

def get handle():
" Get Handle instance.

Returns

handle: sail.Handle

Handle instance
nnn

19). crop _and resize padding
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—resize_h, padding):
""" Crop then resize an image.

Parameters
input : sail. BMImage

Input image
crop_x0 : int

Start point x of the crop window
crop_y0 : int

Start point y of the crop window
crop_w: int

Width of the crop window
crop_h :int

Height of the crop window
resize w : int

Target width
resize_h : int

Target height
padding : PaddingAtrr

padding info

Returns
output : sail. BMImage
Output image

mnn

def crop and resize padding(input, crop x0, crop yO0, crop w, crop h, resize w,.

20). rectangle

def rectangle (image, x0, yO, w, h, color, thickness=1):
""" Draw a rectangle on input image.

Parameters

image : sail.bm image
Input image

x0 : int

Start point x of rectangle
y0 : int

Start point y of rectangle
w : int

Width of rectangle
h:int

Height of rectangle
color : tuple

Color of rectangle
thickness : int

Thickness of rectangle
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process status : int

0 for success and others for failure
nmn

21). imwrite

def imwrite (file name, image):
""" Save the image to the specified file.

Parameters
file name : str
Name of the file
output : sail.bm image
Image to be saved

Returns
process status : int

0 for success and others for failure
nmn

22). convert format

def convert format(input, output):
"""Convert input to output format.

Parameters

input : sail. BMImage
BMimage instance

output : sail. BMImage

output image
nnn

def convert format(input):
"""Convert an image to BGR PLANAR format.

Parameters
input : sail. BMImage
BMimage instance

output : sail. BMImage

output image
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23). vpp__convert format

def vpp convert format(input, output):
"""Convert input to output format using vpp.

Parameters

input : sail. BMImage
BMimage instance

output : sail. BMImage

output image

def vpp convert format(input):
"""Convert an image to BGR PLANAR format using vpp.

Parameters
input : sail. BMImage
BMimage instance

Returns
output : sail. BMImage

output image
nnn

*%24). putText **

def putText(input, text, x, y, color, fontScale, thickness):
""" Draws a text on the image

Parameters
input : sail. BMImage
BMimage instance
text: str
Text to write on an image.
x: int
Start point x
y: int
Start point y
color : tuple
Color of text
thickness : int
Thickness of text

Returns
process status : int

0 for success and others for failure
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#%25). putText **

def putText (input, text, x, y, color, fontScale, thickness):
""" Draws a text on the image

Parameters
input : sail.bm image
bm image instance
text: str
Text to write on an image.
x: int
Start point x
y: int
Start point y
color : tuple
Color of text
thickness : int
Thickness of text

Returns
process status : int

0 for success and others for failure
nmnn

#%26). image add_weighted **

def image add weighted(input0, alpha, inputl, beta, gamma, output):
""" Calculates the weighted sum of two images

Parameters
inputO : sail. BMImage
BMimage instance.
alpha : float
alpha instance.
inputl : sail. BMImage
BMImage instance.
beta: float
beta instance.
gamma: float
gamma instance.
output: BMImage
result BMImage, output = inputl * alpha + input2 * beta + gamma.

mnn

def image add weighted(inputO, alpha, inputl, beta, gamma):
""" Calculates the weighted sum of two images

Parameters
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inputO : sail. BMImage

BMimage instance.
alpha : float

alpha instance.
inputl : sail. BMImage

BMImage instance.
beta: float

beta instance.
gamma: float

gamma instance.

Returns
output: BMImage
result BMImage, output = inputl * alpha + input2 * beta + gamma.

nmnn

#*27). image copy to **

def image copy to(self, input, output, start x, start y):
""" Copy the input to the output.

Parameters:
input: BMImage|BMImageArray
Input image or image array.
output: BMImage|BMImageArray
Output image or image array.
start x: int
Point start x.
start y: int
Point start y.

mnn

##28). image copy to padding **

def image copy to padding(self, input, output, padding r, padding g, padding b, start
X, start_y):
""" Copy the input to the output width padding.

Parameters:
input: BMImage|BMImageArray
Input image or image array.
output: BMImage|BMImageArray
Output image or image array.
padding r: int
r value for padding.
padding g: int
g value for padding.
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padding b: int

b value for padding.
start x: int

point start x.
start y: int

point start y.

mun

*%28). nms **

def nms(input, threshold) :
""" Do nms use tpu.

Parameters:
input: float
input proposal array, shape must be (n,5) n<56000, proposal:[left,top,right,bottom,
<»score].
threshold: float
nms threshold.

return nms result, numpy.ndarray[Any, numpy.dtype[numpy.float32]]
nnn
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