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1.1 3CHEfETT

ASCHERT NPU REHITAA, MUY NPU RERERIE. TARER. Bl E#TFA%A,

BIRER (NPU_FsmEnE_s2ism) XIETEHITHAAIERESE,

1.2 BfniEH

At (At5F) FEEATUTAR:

o RRZFFTIZIM
o AR TIEIM
o AIBEF R TAEIM

1.3 E&HEHE

RS V85x. R853. MR527. T527. Al985. MR536. T536. A733

WETE: Tina &%, Androidl3 &L E&R S

1.4 XH4£97%E

1.4.1 ZiABE

ANiE  RRFIREA

NPU  Neural Network Processing Unit, fH£2M4E0IEES,
RTOS Real Time Operating System, SEBiR{ERF,

PPU  Parallel Processing Unit, #F{T8MESETT,

EVIS  Enhanced Vision Instruction Set, 1Z5a8fl5iig< 5.
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RiE RS

NBG  Network Binary Graph, IXzpE]IRAIAIRILE Z 3 IS Ho
pcqg  perchannel quantize, ZBEZ1,
QAT  quantization aware training, Z¢E0I1%k.

1.4.2 tr&5EA
AR AT IR S AT :

AEE
o REBZ(FRRERMNEDL, FIUMIREATRESBIRSEMG, MR, FELES.
(1 3588

FARIERPIES. ERTMEEMR SN TRRAES,

VRIS
—LRZRBIMBVNINEE. BTh. TR LTIRESR ISR A B AR RIS R IR S E T B IR E R B,
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NPU HAERATTE

FERERN NPU AE—ENE NN —ENRIBERET, KRUSRRINFEL AlBEHE. Ik NPU X
BT 451

e ZHFINT8. UINT8. INT16 =FEHIEE,
o AIEZHEF N Onnx. TensorFlow. TFLite. Caffe. Keras. Darknet. pyTorch & BRREZ
SRS,

o IREAIFATA: ZHIERRRER, UL, 24, HEWIE
o RMIHM Al AR AZO: B NPU BT A APIIAR, X#FRTOS, Linux#1 Android &4,

2.1 NPU 2451748

2.1.1 RA5EH%EA

NPU BIRFZA590 REIFTT.

[vi=:) Applications ‘
B3R | Ope {On! Tensor;éw TFLite Caffe Keras Darknet pyTorch ‘
API OpenCL OpenVX Android NN VIPLite
é . Y o~ N A
i \ ( HERIETISE ’
PPU NN NN NN NN NN
NPU PPU NN NN NN NN
. TPF
N N\ J
FR5EF
N /

2-1: NPU R GERITE
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EFEMNBIRFALUBI MERE SRR NPU #1T1HE, aJLUIER NPU IRARIERE API 121F
NPU #1715, H VIPLite APl 2L F & 45 ERIHNE SR ML KRR,

NPU BIE=E8%: #HEMLE5|2 (Neural Network Engine) . BI48#25|% (Programmable
Engines) H&EF, HPMEMES|ZEE NN ZSKEXIESS (Tensor Process Fabric, TPF) &
MBS, NN Z—R#H TERIRIE, MeIREsIZEEHTRIER T (Parallel Processing Unit,
PPU) , AR EVIS EHINEIESL S5 Shader 1B #7412, W LISLILBER B EFRE. &
FRHEAARES I BSMAMES | EER LI,

2.1.2 Linux 34224935 BB

BITTERM Linux &, NPU NBRERREERWINTEMSR, DABFRSMAZS. QAFMER
FAEMEH D EIIGEARBT Al FFA TR NBG (Network Binary Graph, W& &)
X, Al RZFBHE NBG XEFEE:@E IR APl (Runtime Library) XEIRZIEE), RRIET
£ NPU R L,

AFFRILE/ / iRlcinux \
A ML

[ Al Application ‘

Al Runtime Library
(*.a,%.s0,"h)

NPU Driver ‘

NPU Hardware

2-2: NPU Imfl AR 4 S E

2.2 NPU R4 FIEN4E

NPU FF & TR T EFf o
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Al Application

TensorFlow pb R
= s | NBOXH

R

!

Caffe caffemodel | k-4

— g
= Lo — :
— pyTorch | pt
#H : ‘:D |::> Al Runtime API
=
) VIPUser
onnx ( (1 Ny e i i i i s i mpﬁ
NBGI{F NPU Driver RS
Y e
\ NPU Hardware

2-3: NPU WA R RIE R E

2.2.1 1&EB)ILR

EREREMER, AP URIESE RKMLIRERAIERSEMNIEZ (30 Caffe. TensorFlow
%) BEAMEEHTIISEIFEERNER, HEZEREKINGRITFIERE, & NPU &
FEESZE. I, BER. AR, Z2EMET. 228, FE BE. GBELEBEEENHSE 0 21
FFREY,

2.2.2 1REIGEIR

TEIRBUR RN B, 1813 Acuity Toolkit HBFINIZRR BN D &I 4R #iEH 0 NPU AJ FRVIEES NBG
XfFo

—RT BT

1. BRI, ERMBEMX M. WEINEXXM. WA RS .

2. BEEN, EREMBAXANBEXHS, FIATRNELGH.

3. (FE#EE, AIZR—34tk float MEMEMBENGESRIVBMNE, TLENXEIRERTRE
EXRo

4. REFH, RN “.nb X, AIHEEREEAXHNEE, BERTANELETR
Fo

URI5
1. FRTEMEREHEFF uint8. peqint8. intl6 WEMAI, URESEN (W uint8+intle F) FZMENH.
2. ARIARFEEN, URRHENEEERESN, W TFLite. Onnx B QAT #&EL,
3. REFEARERR *.nb XHEIEA nbinfo TRABITEEMH .
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2.2.3 BRBERGAFE

EARIVERB I L, MEET VIPLite API FAN BRI 5181,

B SEfER vom_run EEIET TR, FiHMRRICIE NBG XHEMNIERMNEITER, BFA
VIPLite APl #17H %o
(388
1. M ATHIEERai-sdk/examplesBR. ai-sdk FREXARXR (NPU_ RENI] _ FRIEME) B (SDK =RETAY —

RS
2. vpm_run jEi3iE& Mai-sdk/examples/vpm_runB R,
3. BAAFIERMENEITEEEER (NPU_ERMEMEEE _ MRS o

F A Camera EﬁtljE’\J*&?Ei.“)\ﬂ%ﬁﬁ”ﬂ?ﬁiﬁ’\]ﬁ\‘ﬂ%EWJ&DEFETFO Camera %t VIPP3 BB EIES
ANEZINPU WARTERFF, NPUIBTTERMHAHRT. T @RHITEELE,

3amE LT -

Sensor \—)| cSsic \—)l ISP ;F-Ulk%;lj;;ﬁ-zglé'; '''''

FREFER. AREftEE

NPUAJRS »NPUATEREL 416234485

2-4: N NBI N A=A EE
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RIE (NPU_FamERE s2id) , 2PE PCMIAY ubuntu IF18, BITLER N T AN EFER Docker 8
BRIFIEIA], ai-sdk FREXANI {NPU_RENI] _ FA3ERE) B (SDK =RENE) —T,

B, FFpegasus--helpfn SHE Acuity Toolkit @5 0TH, FTENREEA0T -
Pegasus commands.

positional arguments:
{import,export,generate,prune,inference,quantize,train,dump,measure,help}

import Import models.

export Export models.

generate Generate metas.

prune prune models.

inference Inference model and get result.

quantize Quantize model.

train Train model.

dump Dump model activations.

measure Get amount of calculation, parameter and activation.
help Print a synopsis.and a list of commands.

optional arguments:
-h, --help show this help message and exit

RIE, FEfechofi 1T ACUITYPATH FIREEREEE, HEWNT:

AwExdroid-Al:~/ai-sdk$ echo S{ACUITY_PATH}
/root/Verisilicon_Tool_Acuity_Toolkit/acuity-toolkit-binary-x.x.x/bin/

MUKz, {EAechotiti@E VIV_SDKIMELEEEEE, HEUWT:

AwExdroid-Al:~/ai-sdk$echo ${VIV_SD|¢
/root/Vivante_IDE/VivantelDEx.x.x/cmdtools

Bk, EBELIZAIEAREERIZS, 5 Mai-sdk/scripts B RHIREY,

AwExdroid-Al:~/ai-sdk/scripts$ tree
—— awnet_normalize.py
—— compute_similarity.sh
—— pegasus_dump.sh
—— pegasus_export_ovx_nbg.sh
—— pegasus_export_ovx.sh
—— pegasus_import.sh
—— pegasus_inference.sh
—— pegasus_measure.sh
—— pegasus_quantize_hybird.sh
—— pegasus_quantize.sh
—— pegasus_setup.sh
L—— README.md
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BIIERIAE D B RN E Tai-sdk/models F, 7 models B R FH{Tsourceenv.sh, TLBEIIZHEE T 32 BH
FHa IR R,

AwExdroid-Al:~/ai-sdk/models$ Is -|

-rw-rw-r-- 1 env.sh

drwxrwxr-x 3 lenet

lrwxrwxrwx 1 pegasus_dump.sh ->../scripts/pegasus_dump.sh

lrwxrwxrwx 1 pegasus_export_ovx_nbg.sh -> ../scripts/pegasus_export_ovx_nbg.sh
lrwxrwxrwx 1 pegasus_export_ovx.sh ->../scripts/pegasus_export_ovx.sh
rwxrwxrwx 1 pegasus_import.sh -> ../scripts/pegasus_import.sh

lrwxrwxrwx 1 pegasus_inference.sh ->../scripts/pegasus_inference.sh

lrwxrwxrwx 1 pegasus_quantize.sh -> ../scripts/pegasus_quantize.sh

-rw-rw-r-- 1 ReadMe.txt
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4.1 REBFRMEPE—RRTIE

PR A & RIR B R B B — RO AZ 90 T EIFR.

EEE
EEwit ikt |-,
SRy, =y I e
=N — > (EiEE > =

G‘I%hlzs)oErﬁ - Tensorlﬁ ‘Iﬁfﬁ% L _
> Wil |
IDEER

—P[ Ra‘tb@—t Tenso—ft Profile
¥
?#t@ Tensor  |--------J SRIEREE

STERn £k

Y

4-1: NPU REVLIMERE—ARMAZ

1. EEIRIR

F 7 NPU ETFAEARRELE NPU BEX SN, FeeBEERMEI)I4EEELEN NPU #1T
T8, BEDESITIEEGER Acuity Toolkit TES N, BUATEMRSIMNMELEHXHE. NE
XHMEBEXH. EEXHFRTXMENRANBEHNSEHTER, SFERN/EE tensor B9
shape. FSbIESEK (191E. scale). tensor BHIHZEHSE,

2. REIEWK

BT NPU BBfH5E, FEBITEURSHNE REELHN 8bit ERE. XMFMBEUTMRR:
(1) NEXHZ/), #HMAUERBTEE/\WEHERE, TAEMEIR;

2) EEITERE;

(3) R/L3TSMER DDR IR E#IRE,
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HITRABNE, ERELXH

3. (HEEE
P ENREAIRESBIREBE TR, I PCIm#ThEHIERIE, WHERES—

BAEEFERIEEME R THREZEITERS—EM tensor fEN Golden tensor, EH A NI
B U RHIBETHEE— M EUE, B MEUENZR—F=4EX N tensor X, AEEWERT
FERMERNIBIER A —R tensor, IEEX—XiaHBIE—ER tensor 5 Golden tensor F9E
e MEBRWAHITT—F;, EATSERNBRAHITRES K, REIZMIFET,
Q15
EUEERIBHHTTEN, BSWRNRHBEEHITEWN. AIUEEEAE—LEAERAKRENRARSSEML, —BRMNII
FIEBNIREERRE, NG HIEEENER. ER/IEKEBRRFAEHSENHEAIIERT, Bit bR, SHHIBERANE
%, EVEHEENREEL, BRIX—CEHEEURIEKERIFEEZEEEFAHEK,
4, IRBIGH
SHTEARREM NBG X4, TIEARMEa7E IDE TE EfEA, ™ NBG XHEIRELZERIGEin EfE
=28

5. IDE {AE 2 Profile (7Ii%)

EXXfERA Acuity Toolkit TEBT(HEMIE, AR IDE TE#ET(HEEIE, IDE THRZEAE Pro-
file TheE, EAFRIEEEN (VivantellDE TEEMAHE) A\,

6. 1REIERZE LA LA A

A vpm_run TR EIZEWIEF NBG XHAHFIREFIHRIEIT, BN EHE Tensor #13E5 Golden
Tensor F1TXTLL, RFEEKBIRIERMEIE T VIPLite APl FFABIRN A,

4.2 RBER

] H &M ai-sdk/models/yolovss-simFI B E YR ~T8Y onnx 1RE!, WE]SETET B ESIRE,

4.2.1 3XEY onnx {55!

B4, T yolovss.onnx A, TEHEEIES Iyolovss B github,

] LR FFRAEY Netron TR (Netron T##%#%) 717, EERENEHMURBA. BETHT AN
shape (REFE TR “images” ) , TERR, HRAZIEN,
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MODEL PROPERTIES X

format OMNMX T

producer  pytorch 1.10

images

imports  al.onnxvi4

INPUTS

images  name: images

type: float3az2[batch,3,height,width]

OUTPUTS

output  name: output

type: float3z[batch,anchors,concatoutput_dim_2]

i
o

name: 350

type:
float32[Transpose3se_dim_o,Transpose3se_dim_1,Transpose3
ce_dim_2,Transpose3se_dim_32,Transpose3so_dim_4]

Sigmoid

428 name: 498

type:
float3z[Trar _dim_@,Trar _dim 1,Tr
98_dim_2,Tran _dim_32,Trar _dim_4a]

B4E  name: 646

X 5 type:
Sigmoid float3z[Transposesas_dim_@, Transposecas_dim_1,Transp
46_dim_2,Transp 46_dim 32, Transp 46_dim_4a]

4-2: yolov5s BN

4.2.2 ER~T

NPU RZHohSHIN, B LU 52 (F X% onnxsim TR) , FHMAEE (1, 3, 640,640
BRI IERY, RS0, 3, 640, 640) TR S\ — 3K 640x640 W= BEHEE S, talRiEE 8 FRi#T
RE, weight #ll height 2 32 BYfZ£REN AT,

python3-m onnxsi?yolovSs.onnx yolov55—sim.on.nx --overwrite-input-shape 1,3,640,640

BRI a0

Your model contains "Tile" ops or/and "ConstantOfShape" ops. Folding these ops can make the simplified model much
larger. If it is not expected, please specify "--no-large-tensor" (which will lose some optimization chances)

Simplifying...

Finish! Here is the difference:

I
| Original Model | Simplified Model |
1

1

:

| Add | 10 | 10 \
| Cast | 3 0 |

| Concat | 41 | 17 |
| ConstantOfShape | 6 | 0 |
| Conv | 60 | 60 |
| Equal | 6 | 0 \

| Expand | 12 | 0 |
| Gather ) | 0 \

| MaxPool | 3 | 3 |
| Mul | 75 | 69 \

| Pow | 3 | 3 |
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| Range | 6 | 0 |

| Reshape | 24 | 6 \
| Resize | 2 | 2 |

| Shape | 21 |0 |

| Sigmoid | 60 | 60 |
| Slice | 9 |9 \

| Sub | 3 | 3 |

| Transpose | 3 | 3 |
| Unsqueeze | 30 ) |
| Where | 6 | 0 |

| Model Size | 7.2MiB | 7.5MiB |
L |

H Netron TEEEEBEWERIREEM,

format

progucer

mparts

INPUTS

images

1x18:320%320

OUTPUTS

outptt

3301
A% 162320320

488

1%32-160x160 546

¥=32x160=160 Sigmoid

%325 160=160

J22 4300100

NTFEFR, WAL BHEEEANNAIR

MODEL PROPERTIES X

OMMNX VT
pytorch 1.10

ai.onnx v14

name: images

type: float32[ 143,648, 648]

name: output

type: float3z[1,25208,85]

name: 350
type: float32[1,3,808,80,85]
rame: 498

type: float3z[1,3,48,40,85]

name; 646

type: float3z[1,3,20,28,85]

4-3: yolov5s-sim LI 640x640

4.2.3 HiNZER

T yolov5 ‘@‘ﬁgit clone https://github.com/ultralytics/yolov5.git , BRI £ E’\JyolovSs—sim.onnx%Z

R, T T8

python3 detect.py --weights ../yolov5s-sim.onnx --source ./data/images/bus.jpg --conf-thres 0.5

I LHITRRLIT:

WRARFAE © HRiB2ERERMNABRAR. RE—IRF
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detect: weights=["../yolov5s-sim.onnx'], source=./data/images/bus.jpg, data=data/coco128.yaml, imgsz=[640, 640],
conf_thres=0.5, iou_thres=0.45, max_det=1000, device=, view_img=False, save_txt=False, save_conf=False,
save_crop=False, nosave=False, classes=None, agnostic_nms=False, augment=False, visualize=False, update=False
, project=runs/detect, name=exp, exist_ok=False, line_thickness=3, hide_labels=False, hide_conf=False, half=False,
dnn=False, vid_stride=1

WARNING & Python 3.7.0 is required by YOLOV5, but Python 3.6.9 is currently installed

YOLOV5 X v6.2-155-g489920a Python-3.6.9 torch-1.10.0+cul02 CPU

Loading ../yolov5s-sim.onnx for ONNX Runtime inference...

WARNING & Python 3.7.0 is required by YOLOVS, but Python 3.6.9 is currently installed

image 1/1 /home/zengshuchuan/workspace/onnx/yolov5/data/images/bus.jpg: 640x640 3 persons, 1 bus, 47.3ms
Speed: 5.0ms pre-process, 47.3ms inference, 26.7ms NMS per image at shape (1, 3, 640, 640)

Results saved to runs/detect/exp

RN EFIR.
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:
i

gﬂ%ﬂm

i &
person 0.81

s 100, cléctricosiesplan =

pers_e:

|person 0 i}

4-4: yolov5s 1ML R
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4.2.4 tHEMHERT

RES NI ERENEMARBE TR, B Netron TREENE RIS, WTERT, AIE
FREE 4 MEHT R, HA output BEAM 3 Maith (350, 498, 646) ZditHERF/H.

Reshape Reshape Reshape
shape (5 shape (5 shape (5}

Sigmoid Sigmoid |

4-5: yolov5s-sim it I

4.3 1RBIEM

(0 388
FEERMERERTHIES Rai-sdk/modelsB R,

4.3.1 2SN

BRI NEY (I EXXE4-37 INPUTS B9 name #1 OUTPUTS B9 name) , 48 Sinputs_outputs.
txtYﬁ:, E&E’—ﬂ%ﬁ&i#lﬁ-@ﬁi"ﬁ inputs_outputs.txty{q:Wgyﬂ—f;:

[ --inputs images --input-size-list '3,640,640' --outputs 'output 350 498 646' ]

REEASANHESNRE, SHAEEAIR.
KRARFE © BiBLRERHERIERAT, RE—YIF
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./pegasus_import.sh yolov5s-sim

SNEEU TR HE:

e yolov5s-sim.json MLELEH {4

e yolov5s-sim.data WS E X 14

e yolov5s-sim_inputmeta.yml 8 N3RS 4

o yolov5s-sim_postprocess_file.yml R S 4

o NREBEEWH onnx 1REY, KHEMXILZAY yolov5s_uint8.quantize X4

NARER ai-sdk BRI, BN T an<LRE Lo

pegasus import onnx --model yolov5s-sim.onnx --output-model yolov5s-sim.json --output-data yolov5s-sim.data $(cat
inputs_outputs.txt)

#InEE: SAER

#onnx IRBAYIE AR, K iFcaffe. tensorflow. pytorch. keras. tflite. darknet

--model 8B 4

--output-model I&EMBLETX B F

--output-data IR EMENEX 4B F

—-inputs MANZF, ZTATERF. FERBEFRE,

--input-size-list MINBIFER AN HERRERE,

-outputs MIHANRF, ZPRATHEREF. RERBETFRE,

H HF FHF HF H H

pegasus generate inputmeta --modeél yolov5s=sim.json --separated-database --input-meta-output yolov5s-
sim_inputmeta.yml

#IThie: EREINEAX

#--model $EEE B RILRLE 1S 14

#--input-meta-output IFE RN IBIAHEF

#--separated-database $X ZHNERE, S NRNERIRII M dataset ixtEIREEAR S M4

pegasus generate postprocess-file -=model yolov5s-sim.json --postprocess-file-output yolov5s-sim_postprocess_file.yml
#Ihie: ARl A

#--model 8B BIRIRLR L1 1

#--postprocess-file-output I E I H IR S Z F

4.3.2 S LHIIFHIREA

1. -input-size-list 2Rk batch 7 1, FAlECEN R FEEREHMENR T, & batch A1 1, H-
input-size-list #-size-with-batch true BB&fE A, fIg0: 2 batch 3 2 B, EEE-input-size-
list ‘2,3,640,640° -size-with-batch ‘True’ .

2. ZHND, -inputs EFERE5|ISEER, BUTHEAEE, -input-size-list M-size-
with-batch L # £8), #la: 2 M RWABNRT 252 (1, 128) M (1, 3, 640, 640)
BY, BZE-inputs ‘input0 inputl’ -input-size-list ‘128#3,640,640" -size-with-batch

‘False#False’ o

3. Z0 WA, —outputs EFEA R 5| SHEER, BUTHEEIRE, fa0: 3 Mated, BBE-

outputs ‘350498 646"
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4.3.3 RN EBHEA

BERESN, HEWEREMRNBMANERX M, ERNARFERESFSRIPFECHNEE,
yolov55—sim_inputmeta.yml%Iﬁ?ﬁf_RyD TR,

# IThis file disallow TABs!!!

# "category" allowed values: "image, frequency, undefined"

# "database" allowed types: "TEXT, NPY, H5FS, SQLITE, LMDB, GENERATOR, ZIP"

# "tensor_name" only support in H5FS database

# "preproc_type" allowed types:"IMAGE_RGB, IMAGE_RGB888_PLANAR, IMAGE_RGB888_PLANAR_SEP, IMAGE_|420,
# IMAGE_NV12, IMAGE_YUV444, IMAGE_GRAY, IMAGE_BGRA, TENSOR"

input_meta:
databases:
- path: dataset.txt # BIRERTR, ZRUINERdataset. ixtBUBEIEIR S
type: TEXT # BUBAKEY, dataset.txtBITEXTZE!, AN _EFHIREA,
ports:
- lid: images_262 # AT 2B

category: image
dtype: float32
sparse: false
tensor_name:
layout: nchw
shape:

-1

-3

- 640

- 640

fitting: scale
preprocess:

reverse_channel: true

mean:
-0

-0

-0
scale:
-1.0
-1.0
-1.0

preproc_node_params:
add_preproc_node: false
T Eexport VSI_USE_IMAGE_PROCESS=14%%,
preproc_type: IMAGE_RGB
preproc_image_size:

- 640
- 640

preproc_crop:

enable_preproc_crop: false # BEHIRT
crop_rect: # HEIX i
-0 #X
-0 #Y
- 640 #W
- 640 #H
preproc_perm: # BRI N HITE IR
-0
-1
-2
-3

# BUEHY, N&RRBatch,C&k/RChannel, H&/RHeight, W&/RWidth, FIEZEnchw3nhwc
# {REYEYEE A shape
#N
#C
#H
#W

#EiE A R A%
# JBESERE

# JBERZENE, yolovss—MRIEZE0.00392157

FREDANMAMIET R, BFEARULEE, 883 —kkakiElE. FERENRR

# IS T, SR 7535 A,
# MG EEFRARYT
#W
#H
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redirect_to_output: false # M NEEELEY, lIdEESpostprocess.ymlhilidiEE, RAFDEMLE,
acuity# IR A LUBE S EGE B S0 R,

(03588
1. HGRIEERENIIESE, i yolovss —ARi&E scale: 0.00392157,
2. M Acuity Toolkit 6.21.1 FF#8, 3% 3 BEIREFRRAI scale, B 6.21.1 ZHiRiANE B Bscale:1.0, HEiBil scale &
TR, ASE (ERELEE) .

postprocess-file.yml #BAR T (atHECE 172EA) o

4.3.4 FMFLBT S (R]i%)

HF Camera —fRHEIHEELA YUV, RIBLABELIFLE, FHANEE IMAGE_NVI2 FERRINKE
N, BRTEBNT:

1. IF1E 2 5 1% Bexport VSI_USE_IMAGE_PROCESS=1, ] A FIIEIHEE (RERMSHE2IREREDR
<) I

2. 1BR inputmeta Bt & {4 add_preproc_node: true, FJFFFRALIEYS £,

3. 'fl%EQﬁiﬂ\fE*ﬁjpreproc type: IMAGE_NV12, 12%5@])\*%_th NV12,

AFE

1. EERE4AMS L E, AI{E Hai-sdk/tools/nbinfo -in {name}.nbiE EIE R MA R T HAEABBNEAN, ERT
X, nbinfo E’Jﬁﬁﬁiﬁﬁ% {NBGZtF T E nbinfo E/A5A) —T5, docker FIZEEFE nbinfo TH,

2. {EIRBIERERY, inMiE AEFERASHBRNLRE, F8E (FHLETR) —1,

.M ETSyuw2rrghETEL2R, RIAFZOpenCVin EHE R AN, FIE T 2 i Bexport
VSI_NN_ENABLE_OCV_NvV12=1[GE S nbg X7 £ OpenCV iREFR A,

MUTERRN, REMEMAZAEY (1x1x640x640) 1 uv (1x1x320x640) A MEAT R, WiRA
AN INFAEIETS 2 e

root@806a7d436164:/workspace/ai-sdk/models/yolov5s-sim# nbinfo -in yolov5s-sim_uint8.nb
Input Table

Input 0

Dim Count: 4

Size of Dim[0]: 640

Size of Dim[1]: 640

Size of Dim[2]: 1

Size of Dim[3]: 1

Data Format: NBG_BUFFER_FORMAT_UINTS8

Data Type: NBG_BUFFER_TYPE_TENSOR
Quantization Format: NBG_BUFFER_QUANTIZE_NONE
Fixed Point Pos: 0

TF Scale: 1.000000

TF Zeropoint: 0

Memory Size (bytes): 409600

input name: input[0]
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Input 1

Dim Count: 4

Size of Dim[0]: 640

Size of Dim[1]: 320

Size of Dim[2]: 1

Size of Dim[3]: 1

Data Format: NBG_BUFFER_FORMAT_UINT8
Data Type: NBG_BUFFER_TYPE_TENSOR
Quantization Format: NBG_BUFFER_QUANTIZE_NONE
Fixed Point Pos: 0

TF Scale: 1.000000

TF Zeropoint: 0

Memory Size (bytes): 204800

input name: input[1]

4.3.5 HERIRRISA

B onnx #RAL4N, ai-sdk/models/B R TiEiRE T caffe. tensorflow. tflite. darknet. keras #
pytorch #EZR FERMAIMEZER, BAFXERNT:

model platform
lenet caffe
[stm_mnist tensorflow
mobilenet_v1_1.0 224 _quant tflite
yolov3_tiny darknet
MaobileNetV2_Imagenet keras
squeezenetl_0 pytorch
inception_v1 onnx
deepspeech?2 tensorflow
yolov5s-sim onnx

STFAREEBAIRER, eI LUER pegasus_import.sh BIZ, BT TSR SSIER S N,
O EZR BRI S NFSEERM inputs_outputs.txt X5, REIEEAY inputs_outputs.txt X4
ARG ER, BAS%E ai-sdk/models/B R THIRAIEE,

((./pegasus_import.sh model_name )

A pegasus SRS WA LISSIERIS N, TmELL ai-sdk/models/B R T8 demo AFIIRES NIE

R <o

o caffe 12!

# caffe lenet
pegasus import caffe --model lenet.prototxt --weights lenet.caffemodel --output-model lenet.json --output-data lenet.
data

WAFRE © BRiBeERHERNERAE. RE—TMF
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e tensorflow A

#tensorflow Istm_mnist
pegasus import tensorflow --model [stm_mnist.pb --output-model lstm_mnist.json --output-data Istm_mnist.data --
inputs x --outputs logits --input-size-list 28,28,1

A EE
tensorflow EHE NS AGBTIZTE=1EH: --inputs, -input-size-list, --outputs, X=SEEIEMHEAR
(CENGLREARA) .

o tflite HREHY

# tflite mobilenet_v1_1.0_224_quant
pegasus import tflite --model mobilenet_v1_1.0_224_quant.tflite --output-model mobilenet_v1_1.0_224_quant.json --
output-data mobilenet_v1_1.0_224_quant.data

e darknet {#%Y

# darknet yolov3_tiny
pegasus import darknet --model yolov3_tiny.cfg --weights yolov3_tiny.weights --output-model yolov3_tiny.json --output
-data yolov3_tiny.data

o keras t&HY

# keras MobileNetV2_Imagenet
pegasus import keras --model MobileNetV2_Imagenet.h5 --output-model MobileNetV2_Imagenet.json --output-data
MobileNetV2_Imagenet.data

o pytorch 28!, RREIEER -input-size-list SEERE

# pytorch squeezenetl_0,
pegasus import pytorch --model squeezenetl_0.pt --output-model squeezenetl_0.json --output-data squeezenetl_0.
data --input-size-list 3,227,227

o onnx tRAY, FEMEEM -inputs. -outputs M -input-size-list SEETF, FE -outputs &
HERRS|ISHERR,

# onnx yolov5s-sim
pegasus import onnx --model yolov5s-sim.onnx --output-model yolov5s-sim.json --output-data yolov5s-sim.data --
inputs images --input-size-list 3,640,640 --outputs '350 498 646'
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4.4 [ZBIE(k

4.4.1 HEFREHNE

IRIEAE B N R S Hpath: dataset.ot, FAI TR yolovs github A data/images EEXE W FAEHIE

RERZREZRER,

I E5 S find images/* > dataset.ttE A yolov5s-sim_inputmeta.yml FEZE FIEIESE R 2,

VRIS
TARURSREGIUHEEREMEBARY, BAKERMZIRREBART A, AZRFEUHR.

RAXMHHIRIW TR

——images

| |——COCO_train2014_000000000081.jpg
| ——COCO_train2014_000000001569.jpg
| ——COCO_train2014_000000002849.jpg
| — COCO_train2014_000000004139.jpg
| — COCO_train2014_000000005933.jpg
| ——dog.jpg

——yolov5s-sim.onnx

L—— dataset.txt

dataset.txt X AR TFas:

./images/COCO_train2014_000000000081.jpg
./images/COCO_train2014_000000001569.jpg
./images/COCO_train2014_000000002849.jpg
./images/COCO_train2014_000000004139.jpg
./images/COCO_train2014_000000005933.jpg
./images/dog.jpg

4.4.1.1 ZSWANERRE

Z i NREL A BBV AR S x inputmeta.ym BUAZIOE RESHIUN T

#UARMNMRNRRELH TR
#pegasus generate inputmetah¥, 1&E T --separated-database
input_meta:
databases:
- path: dataset0.txt # i Na_2M ¥R IR 1Z
type: TEXT
ports:
-lid:a_2
category: image

shape:
-1

-1

- 160
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- path: datasetl.txt # 3 Ab_3RVEIBE K F
type: TEXT
ports:
-lid:b_3
category: image

shape:
-1

-1

-3

- 256

BUT=MERERZA:

D HI5
batch Ry 1 B (£ S8 =ML 75 %

B—MWEESZE, IO dataset0.txt 1 datasetl.txt, DFIBNEIBHIERR. jpg FEIERE
i,

# cat dataset0.txt
a_11 160_3_0.npy
a_11 160_3_1.npy

# cat datasetl.txt
b_1 1 3_256_0.npy
b_1.1 3 256_1l.npy

E_MEEB AL, FrEH NEA dataset0.txt,  datasetQ.txt F—1T3F N2 % i@ N\ FUEE S4B
2, PEATERT jpg FEIEENEE,

¥ B8 L 485 ¥4 B e O\ 38 3 3 14 38 A R N\ 38 1A S pegasus generate inputmetaBY fifl BR-separated-
database WECE :

#cat x_inputmeta.yrﬁl
input_meta:
databases:
- path: dataset0.txt #3248 —>path
type: TEXT
ports:
-lid:a_2
category: image

-lid:b_3 #ERHMAATNSHNELEXER
category: image

#cat dataset0.txt
a_11 160_3_0.npyb_1_1 3 _256_0.npy

a_11 160_3_l.npyb_1_1 3_256_l.npy

BEMBECERZE, BB batch BUEIERE— npy XHE, REE—MEMEHE, path PEE
FCE IR X B8 12,

#cat net/net_inputmeta.yml
input_meta:
databases:
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- path:a_10_1_160_3.npy
type: NPY
ports:
-lid:a_2
category: image

- path: b_10_1_3_256.npy
type: NPY
ports:
-lid:b_3
category: image

% batch &9 1 B¢, %140 shape 9 (2,1,256), iterations BBE¥E R 10, EBEIEHRE—1 npy X

2|, shapen (20,1,256) »

4.4.2 uint8 2t

ERASMHA, MANERZFR, BRIAEA uint8 £, BILA uint8, intl6, pcgo

./pegasus_quantize.sh yolov5s-sim uint8

EWEERINTRI .

e yolov5s-sim_uint8.quantize @R S 4

e entropy.txt IBEX s 28 output LA kernel (SZf7HY weight) BEUE, ARIFHEERE

=

BHIRE, BETEO R 1, BHKX,EEHE

x_uint8.quantize 2R XXHFRAN T (EUWRSELAE) o

INAFER ai-sdk BRI, A NLA R ap SRR E Lo

pegasus quantize ~-model yolov5s-sim.json —mobdel-data yolov5s-sim.data --device CPU --with-input-meta yolov5s-
sim_inputmeta.yml.--compute-entropy --rebuild --model-quantize yolov5s-sim_uint8.quantize --quantizer
asymmetric_affine --qtype uint8

#IhRE: E—TEEEK

#--model  FETEIRBURIMARLEME {4

#--model-data 8 EAR BRI ABINE X 4

#--device EERSBNITEEY

#--with-input-meta 18 EIR B AV N R S

#--compute-entropy ItE/FE, Hitientropy.txt

#--rebuild EpEHMERAXHE (5--hybrid. --rebuild-allE )

#--model-quantize #5EMH RIS MR M

#--quantizer 28!, Hasymmetric_affine, symmetric_affine, dynamic_fixed_point,
perchannel_symmetric_affineZ

#--qtype EEIEREE, FHint8, uint8, intle%H

AFEE
LPFE X EERE--iterations SHIEEEMFEANIIEE, FTUWEIARMEA dataset FE—FEEE
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4.4.3 BRAEK

Zid uint8 ELfe, RIUBEFREEXRN, FEFRARSEMHITH-TENLIFMN. NRENK
B $TFF--compute-entropy X ERI M E X 4, Acuity TERSBMRIBEREHERR, FENEARX
HHRAHELEENENRN. BRIUREZNHITESEN, WaIREEELAHE, FiEX
yolov5s-sim_uint8.quantize FHIE X S E, %Eﬁ%%ﬁ@%?&qﬂ--rebund&7'9--hybrid, HITRES
21k,

pegasus quantize --model yolov5s-sim.json --model-data yolov5s-sim.data --device CPU --with-input-meta yolov5s-

sim_inputmeta.yml --compute-entropy --hybrid --model-quantize yolov5s-sim_uint8.quantize --quantizer
asymmetric_affine --qtype uint8

#IhEe: BEEWL
#--hybrid E&21M (5--rebuild. --rebuild-allEf)

M AFAOT,

o entropy.txt FE 4
e yolov5s-sim_uint8.quantize.json GBS EHENBER XM, Eik yolovss-sim.json #H1T
WIEMSHER

EE entropy.txt, XUBLEMBELS (output BEE >0.5, kernel BEE >0.6) , HEIIN
layer AEEENENESH, KMEZ=UaLERBENE, 1FIRIE (EWEERN) —ERKE
HHEE,

4.5 {FEHIE

PATUU T AW float (FEEAR, S8 HERW, SHAEE float, intl6, uint8, pcgo

./pegasus_inference.shyolov5s-sim float

NARER ai-sdk BRI, BN T an<LWRE Lo

pegasus inference --model yolov5s-sim.json --model-data yolov5s-sim.data --dtype float32 --iterations 1 --device CPU --
output-dir ./inf/yolov5s-sim_non-quantized --postprocess-file yolov5s-sim_postprocess_file.yml --with-input-meta
yolov5s-sim_inputmeta.yml

#IThee: JESWHEKE

--model IEEEENMBLEIXH
--model-data #&EE BRI BN E
—-qtype 2fbEIEAE!, Ffloat32,quantized
--device 1ETEMRSSEBMVITEREM

--output-dir FHH KR

--postprocess-file 5 E &AL B4 IR S 14
--with-input-meta & EAR BRI N R S 4

i float (FELERINT:

H H HF FHF FH H
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inf/yolov5s-sim_non-quantized
——iter_0_attach_Concat_Concat_532_out0_0_out0_1_25200_85.tensor
——iter_0_attach_Transpose_Transpose_214_out0_1_out0_1_3_80_80_85.tensor
——iter_0_attach_Transpose_Transpose_326_out0_2_out0_1_3_40_40_85.tensor
——iter_0_attach_Transpose_Transpose_438_out0_3_out0_1_3_20_20_85.tensor
L——iter_0_images_262_out0_1_3_640_640.tensor

WATUL T uint8 24ER,

./pegasus_inference.sh yolov5s-sim uint8

INAMER ai-sdk RIS, ML T e SRRE Lo

pegasus inference --model yolov5s-sim.json --model-data yolov5s-sim.data --dtype quantized --model-quantize yolov5s-
sim_uint8.quantize --iterations 1 --device CPU --output-dir ./inf/yolov5s-sim_uint8 --postprocess-file yolov5s-
sim_postprocess_file.yml --with-input-meta yolov5s-sim_inputmeta.yml

#INEE: BHAEEIE

#--model-quantize 8 ER TR S MR M4
#--iterations $IEE

#EMBEE L

Wit uint8 (P ELERINT !

inf/yolov5s-sim_uint8
——iter_0_attach_Concat_Concat_532_out0_0_out0_1_25200_85.tensor
——iter_0_attach_Transpose_Transpose_214_out0_1_out0_1_3_80_80_85.tensor
——iter_0_attach_Transpose_Transpose_326_out0_2_out0_1_3_40_40_85.tensor
|——iter_0_attach_Transpose_Transposex438_out0_3_out0_1{3_20.20_85.tensor
L——iter_0_images_262_out0_1_3_640_640.tensor

BE—XTLt float 5 uint8 2 HELERMIBME, w0

python3 SACUITY_PATH/tools/compute_tehsor_similarity.py a.tensor b.tensor

Hrh atensor, b.tensor 23E N inf B RHITNA tensor XK, HHEINT,

Instructions for updating:

dim is deprecated, use axis instead
euclidean_distance 1445.037
cos_similarity 0.999855

RIEGESIESHEUENL, AIUOPITEEEENEREREENR, BETHEHRNKEKS
H, WEHT T —FRESFH,

4.6 ERIGH

4.6.1 HthECEiRPA

RESNE, EREMRNEEEAG, KENARFERBEFTKIFBXHENEE, yolovss
sim_postprocess_file.yml%lﬁﬁiﬁyﬂ TR
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topn: 5
file_type

# python:

app_postp

#acuity TRAEFERAGAET R, BEFRSHEER EA5EA

dump_results:
: TENSOR
# mute_built_in_actions: true

# file_path: postprocess.py
# parameters:

# output_tensors:

# -'@xxxx:out0'

rocs:

- lid: attach_Concat_Concat_532/out0_0
postproc_params:

add_postproc_node: false # EEAMERET R

perm: # WIS A S HITE IR,

-0

-1

-2

force_float32: true # SRENG I SRS ANEE N float32 BB (MRIRint=BoikEH)
- lid: out0_1 ~ out0_3 #& B8

# "acuity_postprocs" allowed types: "classification_validate, detection_validate, dump_results, print_topn,

classification_classic, mute_built_in_actions"
postprocess:

acuity_postprocs:
print_topn:

KIBSEPRiZ =0, BEXRNER PPU #1TR EMRERM TG SIMERBR CPURIR, rIRKEEH
ELF@H:I'_1'_'-|'_,‘.5\\%|-5E&y9add_postproc_node: trueo

4.6.2 S NBG XK T12CES

SHRERLE, EAUTHASE, S8 KRB, E4XE, NPURS, SDKITEBR.

./pegasus_export_ovx_nbg.sh yolovs-sim uint8 VIPJO0OPICO_PIDOXEE ${VIV_SDK}

(1 3588

1. V85x. R853s T a M B Sh VIP9000PICO_PIDOXEE; MR527. AI985. T527

i

=] VIP90OOONANOSI_PLUS_PID0X10000016; MR536. T536. A733 Tt &

VIP900OONANODI_PLUS_PID0X1000003B,
2. EFERRESEN, json XHEEHHT, pegasus_export_ovx_nbg HIZAIEER json XEBRFERN, FEFERATXNTES

%O

INAMER ai-sdk RIS, AL T e SRR E Lo

g

¢
ﬂ

do pp

pegasus export ovxlib --model yolov5s-sim.json --model-data yolov5s-sim.data --dtype quantized --model-quantize
yolov5s-sim_uint8.quantize --target-ide-project 'linux64' --with-input-meta yolov5s-sim_inputmeta.yml --
postprocess-file yolov5s-sim_postprocess_file.yml --pack-nbg-unify --optimize VIP9000PICO_PIDOXEE --viv-sdk ${
VIV_SDK} --output-path ./wksp/yolov5s-sim_uint8/yolov5s-sim_uint8

#--model

EERANNMKENX M, TREARGEMEEEIULSHAMNjsonXf

#--model-data 15 E R BRI MLEINE S

#--qtype
#--model-q
#--target-id

EEIESRE, Bfloat32,quantized
uantize #EERER SRR M4
e-project

#--with-input-meta 15 EE R AN R S 4
#--postprocess-file 8 E R A 846 H IR ST
#--pack-nbg-unify

Y
Vg
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#--optimize
#--viv-sdk SDKE&{R, AFIRT=E0A
#--output-path#i HE& =

SHEEMUT X!

wksp
——yolov5s-sim_uint8
| F——BUILD

| F——graph.json

| F——main.c

| F——makefile.linux

| F——vnn_global.h

| F——vnn_post_process.c

| F——vnn_post_process.h

| F——vnn_pre_process.c

| F——vnn_pre_process.h

| F——vnn_yolov5ssimuint8.c

| F——vnn_yolov5ssimuint8.h

| F——yolov5ssimuint8.2012.vcxproj
| F——yolov5s-sim_uint8.export.data
| ——yolov5ssimuint8.vcxproj
L—— yolov5s-sim_uint8_nbg_unify
——BUILD

F——main.c
F——makefile.linux
F——nbg_meta.json

—— network_binary.nb
F——vnn_global.h
F——vnn_post_process.c
F——vnn_post_processth
F——vnn_pre_process.c
——vnn_pre_process.h
——vnn_yolov5ssimuint8.c
——vnn_yoloy5ssimuint8.h
——yolov5ssimuint8.2012.vcxproj
—— yolov5ssimuint8.vcxproj

H I:F'wksp/yolovSs—sim_uint87n bgfunify@,/z\iﬁéﬁﬁuﬁ'f’%ﬁz_'l&networkfbinary.nb*ﬁﬁﬁf{ﬁ:o

(1 388
T R4S SARAF IDETES Unified RRZsIBEh, VIPLite ARASIRENFiEM,

4.7 {ZBIERE

4.7.1 i&&ix vpm_run i&1T

RiE (RELZTTTA vpm_run EARER) —THEIREIREITMIIIE,
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4.7.1.1 QBT =

MR BV B AR IN TR IB T =, R E {5 E 4 B Viter_0_images_262_out0_1_3_640_640.tensor{E /9 5
N éﬁiﬁ@ﬂ%iﬁl:yolov&txt,

[network]

./network_binary.nb

[input]
.Jiter_0_images_262_out0_1_3_640_640.tensor

RAER RN E RS,

vpm_run

network_binary.nb

yolov5.txt
iter_0_images_262_out0_1_3_640_640.tensor

ERABTHMITEAR,
.Jvpm_run -s yolov5.txt

E R,

output_0.txt
output_l.txt
output_2.txt
output_3.txt

Retim et X A4HRE R PC TEER, ERBEMETARRIRERETRES uint8 (FEER, X
I output_0 ZFRIFE K, METE 3 MAHEEET 97% LU EEME., AAZREFLIETRTE
AEl, PTLUREE 3 Mat#E—P it EIIEH output_0 FBERIKL™E, BIXE7IEITE CPU K
KA float EHLIETT7E PPU) o 1RIE (EWREEIFN) —BXE MY layer #ITEWEEIRMN,

4.7.1.2 HRAERR

REVRIREY, AT BT R, PISRRAEIUAR L. LRI FRRE BRI NVI2 BN
TR, PILUESEN R TUEE.

1. B NV12, M ffmpeg TH,

ffmpeg -i images/bus.jpg -s 640x640 -pix_fmt nv12 input.yuv

2. NVI2BIARAFY R UV R MEE, @< inputyuy k5,
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if=input.yuv of=input0.bin bs=640 count=640
if=input.yuv of=inputl.bin bs=640 count=320 skip=320

EECEX M, FRBXXHFHEINRE RS,

[network]
./network_binary.nb
[input]

./input0.bin
./inputl.bin

0 88
IMAGE_1420,IMAGE_NV12,IMAGE_NV21, IMAGE_YUV444, IMAGE_YUYV422, IMAGE_UYVY422 % YUV {&X#H 2 N6
N, 5ERNV12 HiEx—5
IMAGE_RGB, IMAGE_RGB888_PLANAR, IMAGE_RGB888_PLANAR_SEP, IMAGE_GRAY, IMAGE_BGRA J3—1 4\, REi#
17 ffmpeg 1§ V¥ LB AT

4.7.2 I9EIRIEFIEIT

AI&E vpm_run TERE, ETFTREL VIPLite API RS C++ NARFIETEIEER, BIT—
1R A— R R B R o
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NPUHIIALY vip_init()
) 4
BIEERILE vip_create_network()
) 4
TSN vip_prepare_network()
) 4
vip_create_buffer()
. vip_map_buffer()
EEEA. BHEPX vip._set input)
vip_set_output()
.2
BT vip_run_network()

Inference End?

vip_finish_network()
Guanmass vip_unmap_bufferg)

Ty vip_destroy_buffer()
FERCIR vip_destrof network()

vip_destroy()

4-6: NPU RYRE B8R MERIZCBRRIZE

VRIS
BAREXRHLEAET, B0 (2L2EH) .

yolov5 E@i&%ﬁ*ﬁgiﬁ’%mai-sdk/examples/yolovSO

#TESDKIRERHITUU T a0

./build.sh buildroot_menuconfig

Target packages --->

allwinner platform private package select --->
ai-sdk --->

[*] ai sdk

[*] aisdkviplite lib and vpm_run

[*] aisdkviplite yolov5

cd buildroot/buildroot-xxxxxx

make ai-sdk-rebuild

#EHH S TE~/sdk_dir/out/xxx/xxx/buildroot/buildroot/target/etc/npu/yolovs
#REENIGETE/etc/npu/yolovs
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4.7.2.1 Android RFiF

#ESDKIRERMITU T

AwExdroid88:~/Android_sdk/$ cd vendor/aw/ai-sdk/examples/yolov5
AwExdroid88:~/Android_sdk/$ mm

#EH XD FIE LT EE
#~/Android_sdk/out/target/product/xxx/vendor/etc/models/yolov5.nb
#~/Android_sdk/out/target/product/xxx/vendor/etc/input_data/dog.jpg
#~/Android_sdk/out/target/product/xxx/vendor/bin/yolov5
#~/Android_sdk/out/target/product/xxx/vendor/bin/yolov5.sh

#REFNIGETE/vendor/bin/yolovs

4.7.2.2 iafTHiERF

BB yolovs, MIIRE A dog_640_640.jpg FIMEE ST yolovss-sim_uint8.nb (¥4 test
BR) #IiRE, RITUTHS:

./yolov5 yolov5s-sim_uint8.nb dog_640_640.jpg
#HEITEER Wresult.png
ERFNHITINE, el EER Tyolovs.sh EERE:

# cat /vendor/bin/yolovS.sH
#!/bin/sh

yolov5 /vendor/etc/mpdels/yolovs.nb /yendor/etg/input_data/dog.jpg
yolov55—sim_uint8.nb jZTbFEMEEETE_FtHHﬂLEﬁEEwksp/yOIOVSS—sim_uint8_nbg_unify/network_binary.nbo
Android & #EE]/data B F, BRI Tina 1&FAIHEN SD FEHEE/mnt/extsd B FHo
A FEE

NBG ##E, SESTEA, HEIFEHTFESH NBG 1B, 7 example 1, MR527. AI985. T527 Linux
&M v2 188!, MR536. T536. A733 F&fEH v3 158!,

4.7.3 FHEFRIEMERIE (FIiE)

MRRBDAREEH, FRETR, WENAEFBEITER, UTHEEFF,
TR EREIE T — 1. EHIIENT:

void *preprocess(unsigned char *buffer) {
unsigned int width = 640;
unsigned int height = 640;
unsigned int depth = 3;
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unsigned inti, j;
float means[] ={123.68, 116.78, 103.94};
float stds[] = {58.40, 57.12, 57.38};
#ifdef QUAN_ASYMM
float scale = 0.0039;
unsigned int zero_point=111;
unsigned char *input = (unsigned char *)malloc(width * height * depth);
#elif defined(QUAN_INT16_FIXED_POINT)
unsigned char fix_pos = 10000;
short *input = (short *) malloc(width * height * depth);
#endif
for (i =0; i <depth;i++) {
for (j =0; j < width * height; j++) {
float std = (buffer[i * width * height+j] - meansli]) / std[i];
#ifdef QUAN_ASYMM
input[i * width * height + j] = (unsigned char)(std / scale + zero_point);
#elif defined(QUAN_INT16_FIXED_POINT)
if (fix_pos=>0) {
input[i * width * height+j] = (short)(std * (float) (1 <<fix_pos));
} else {
input[i * width * height +j] = (short)(std / (float)(1 <<-fix_pos));
}
#endif
}
}
return (void *)input;

}

VIS
RN RN uint8 IEAFREL, 1IR3 BEIF—UEH -, MWEGS LT URENESREHE—N, TERERGEHK
EATEAN.

[EER ENIIZAT:

float *postprocess(void *output, unsignediint size) {
unsigned inti;
#ifdef QUAN_ASYMM
float scale = 0.0039;
unsigned int zero_point = 111;
#elif defined(QUANZINT16_FIXED_POINT)
unsigned char fix_pos=10000;
#endif
float *result = (float *)malloc(size);
for (i =0; i <size; i++) {
#ifdef QUAN_ASYMM
result[i] = ((float)output[i] - zero_point) * scale;
#elif defined(QUAN_INT16_FIXED_POINT)
if (fix_pos=>0) {
result[i] = ((float)output[i] / (float)(1 <<fix_pos));
} else {
result[i] = ((float)output[i] * (float)(1 <<-fix_pos));
}
#endif
1
return result;

}
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4.8 Docker FEBERHIIERF

4.8.1 Ubuntu #2242(E

# N Docker 28

sudo docker images
sudo docker run -it --privileged -v /home/${USER}/docker_data:/workspace ubuntu-npu:v1.x /bin/bash

#HEFRABRIDHEN
sudo docker ps -a
sudo docker exec -it 228ID /bin/bash

¥ mobilenet_v2_ssd FIFERTE docker_data B (ZBFBE#EHE docker 588) , HERWT:

—— board-demo
| F——>3rdparty
| F——common
| ——mobilenet_v2_ssd_demo
L—— model-convert
—— mobilenet_v2_ssd

4.8.2 docker BRI E
4.8.2.1 IRBIS{LiEIR

cd /workspace/model-convert/mobilenet_v2_ssd/

#SAN

./pegasus_import.sh mb2-ssd-lite-sim

# BREMRNFAE D YMIXG, RENFIZPEBLL

# 1xxx_inputmeta.yml, {BEIBUESL AR Fpath, RIBEAMANTILIEEmean, scalelVfE;

# 2.xxx_postprocess_file.yml, add_postproc_node&#kig ftrue, HIRLEREANPURZMREWF Rt ;

#El
./pegasus_quantize.sh mb2-ssd-lite-sim uint8

#1HE
./pegasus_inference.sh mb2-ssd-lite-sim uint8

# S HnbiRTY
./pegasus_export_ovx_nbg x527.sh mb2-ssd-lite-sim uint8
# £ R BIIREL S A /wksp/mb2-ssd-lite-sim_uint8_nbg_unify/mb2-ssd-lite-sim_xxx.nb

4.8.2.2 IRim demo 4miF

Linux E&HIF
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RMRIRFIRI LAEETE docker IR T4RIF, FNERXRFFTABEEEIER;

HeRfIERMHBY libVIP* so BEEfFNRIZHHEMRER, RIKIZTTURIGRY so FERE;

cd /workspace/board-demo/mobilenet_v2_ssd_demo/

cd ../0-toolchains
HAREEIRIE M ILACRI I R IFT A, TEUMRS2TEAERNG
tar xvf gcc-arm-10.3-2021.07-x86_64-aarch64-none-linux-gnu.tar.xz

# fREopencvEEER

cd ../3rdparty/opencv/

# armhf

unzip arm-linux-gnueabihf-aw.zip
# aarch64

unzip aarch64-linux-sunxi-glibc.zip

# EFEANdemoB R
cd /workspace/board-demo/mobilenet_v2_ssd_demo/

# 4RiF
mkdir build
cd build
cmake ..
make

# BRI EIRIEETT, BIGESIRER, TExE
#BnbRE . WABF pushZI SHITXHHERBER
# ./mbv2-ssd-demo -h EEHIT A

# Blg0
./mbv2-ssd-demo -b model/mbv2_ssd_xxx.nb -i000012.jpg

Android E&RIE

T #; Android NDK, T#i#idlk: https://developer.android.google.cn/ndk/downloads/index?

hl=th
BT EAY NDK IR EVB B R, fIU0: ./0-toolchains/;
TERIE T 289 NDK kR 2B build_android.sh 314 ;

#!/bin/bash

# please modify ndk path

#set -e ANDROID_NDK=/your/ndk/path/android-ndk-r25b
#if [ -z S{ANDROID_NDK} ]

#then

# ANDROID_NDK=/your/ndk/path/android-ndk-r25b

#fi

CUR_DIR=$(cd $(dirname $0) && pwd )

# aarch64
BUILD_DIR=${CUR_DIR}/build_aarch64_android

if [[! -d "${BUILD_DIR}" ]]; then
mkdir -p ${BUILD_DIR}
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fi

cd ${BUILD_DIR}

cmake -DCMAKE_TOOLCHAIN_FILE="SANDROID_NDK/build/cmake/android.toolchain.cmake"\
-DCMAKE_MAKE_PROGRAM="$ANDROID_NDK/prebuilt/linux-x86_64/bin/make" \
-DANDROID_ABI="arm64-v8a" \
-DANDROID_PLATFORM=android-24 ..

make

BITRIFMI AN /build_android.sho

(1 3588

ai-sdk/examples/H )T fIfE SDK %%, MAIUERSEMNFRIFIRT mm BIF], iFEMRTHITIZEFERIE ~/out/vendor/
bin/,
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5.1 EEIAH

5.1.1 IHEETTER

NPU NSRS IEH, SBREMBEHITRE, tbiNEGRNNASM Camera IR E RIDIE
R$Hﬁﬁ,ﬁLWMW%$&m£ﬁ,EFLﬁMﬂoﬁ¢QEW¥ﬁﬁGWLﬂ&E%L,
REB—RHEZREUBED, MMXEMMEE, FSHAATRILM. SENFEATLBTIHRE
[El— DDR 7% buffer, SCINNPU BHiZB _EEGmE buffer REXENIE.

5—fRAARENESTETRAZAX S HE AKX ES RE, 0T EBINEED

vip_init() NPURIa, vip_init()

Y A 4
vip_create_ngtwork() BlIERIEE vip_create_network()
Y A 4
vip_prepare_network() TEERILE vip_prepare_network()
4 ¥
vip_create_buffer() Hith7azleliZbuffer
vip_map_buffer() EE. |{EBLkbufferfliZvip buffer, Fl#lvip_create_buffer_from_fd()

vip_set_input() EHETX] vip_set_input()
vip_set_output() vip_set_output()
L2 12
vip_run_network() TR vip_run_network()

N
Inference End? Inference End?
Y
\:}ip_ﬂr;ifnh;ne;\g ?fr::) vip_finish_network()
vip_destrop_buffer 0 HHER R4 vip_destroy_buffer()
vip_ y_ () EHRaE vip_destroy_network()
vip_destroy_network() vip_ destroy()
vip_destroy() -

5-1: %?%Ulﬁﬁﬁ’—i HX/)IL*E]J_.”EHE’]X—“:IS
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AR EAUTERAO#RTEIRE AKX

e vip_create_buffer_from_fd() : 1§/ DMA buffer 83 NPU B9 buffer, #&EER,
e vip_create_buffer_from_physical(): 1RIEIEENWIEAFHIULEIE NPU B buffer,
e vip_create_buffer_from_handle(): RIEAIFREIE NPU B9 buffer, V85x. R853 F&ARZHF,

5.1.2 4 Demo

demo 1%65)55(%3:ai-sd k/examples/shared_buffero

—— Android.bp
——dog-90.jpg
F—Iut.c

F—~Iut.h
F——Iut.nb

—— README.md
—— shared_buffer.c
—— sunxi-g2d.h

£ shared_buffer.c 1, Bidg2d_rotate(g2d_fd, fd1, fd2)}E dmabufl RNAES: 90°, FZE] dmabuf2 &,
AE Bt run, NPU BB dmabuf2 Z1T/&EE, HFRZER dmabuf2 &4, ZEitb3i2H, g2d %7
HE npu IIFZEAHER buffer, MMTI&FE TBIFERY K FH 5 o

5.2 Z&iZHA

BRIZFE NPU RE2Z8, EEZEEARNARZ TN, HZIFTEMNEIZE N TR,
NPU FEHIRIE S B ES R BNBTE] (vip_run_network(3Z ) MMM ILRITI TN
FHvip_set_network(FEE SLILRL AR ENEE, LIRS 0~255, 0 RAREMER,
SZRBENT:

void* network_0_demo(void* arg) {
/* create network 0 */

/* set priority of network. 0~ 255, 0 indicates the lowest priority. */
unsigned char priority = 10;
status = vip_set_network(network_0, VIP_NETWORK_PROP_SET_PRIORITY, &priority);
if (status != VIP_SUCCESS) {
printf ("network 0 set priority %d fail.\ n", priority);
return -1;

}

/* prepare network 0 */
/* network 0 load input */

/* run network 0 */
while (count <loop_count)

{
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count++;
status = network_0.network_input_output_set();
status = network_0.network_run();

usleep(200¥1000); // 200ms
}
return NULL;
}

void* network_1_demo(void* arg) {
/* create network 1 */

/* set priority of network.0~255, 0 indicates the lowest priority. */
unsigned char priority = 1;
status = vip_set_network(network_1, VIP_NETWORK_PROP_SET_PRIORITY, &priority);
if (status != VIP_SUCCESS) {
printf ("network 1 set priority %d fail.\ n", priority);
return -1;

}

/* prepare network 1 */
/* network 1 load input */

/* run network 1 */
while (count <loop_count)

{
count++;
status = network_1l.network_input_output_set();
status = network_1.network_run();

}

return NULL;
int main(int argc, char’™ argv) {
/* NPU init*/
pthread_t mythreadl, mythread2;
pthread_create(&mythreadl, NULL, network_0/demo, (void*)&thread_0_param);

pthread_create(&mythread2, NULL, network/1_demo, (void*)&thread_1_param);

pthread_join(mythreadl, &thread_result);
pthread_join(mythread2;&thread result);

return ret;

ﬁﬁ-‘ﬂ__\ﬁu ) E,[’%% ai-sdk/examples/multi_threado

5.3 BEXEF

5.3.1 hEeN4R

HFaNEFARELSEEIER, JHEXEF. i BEXBEREF.
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5.3.2 X3 Demo

demo 'f’%ﬁgjﬂ%:fai—sd k/examples/custom_luto

F—model #EEBEEXEFHEAKLN, BEPCELEANHFE ML network_binary.nb, #itestE RMcustom_lut.nb
| ——build.sh
| F——lutc
| F——Iluth
| ——makefile.linux
|  F——run.sh
|  F——user_lut.c
| ——user_luth
—— REARDME.md
L——test #IRIRIGITHRIR, AL@Evpm_runi@fAsample.txticfT
—— golden.bin
F——input.txt
—— custom_lut.nb
L——sample.txt

F—¥:. BF CESHTHEHFREIN,

o lut.c AERFANDO, B NGEE tensor, AN uint8 2UIEZL, JHA int8 8.
o user_lut.c NBENXEFKI, @ user_lut_node 3 zOIER,

lut BEXEFRI: BiLwxCreatelUT B lut RHATHIIRBTHEE, HNFE LS RED
vxTensorTableLookuplLayer 2 EZB AL tensor BIE],

BY . wFIRE,

@ RiFHRE, 1B build shEIZASZRIE custom lut AT

@ 381 /run.sh <platform>1E1T custom_lut FATXHFH AL network_binary.nb #2432 14,

B=P: MiARE,

test BRH,

custom_lut.nb AERBIER X (YR8 AT network_binary.nb)
sample.txt ZMAEARS M, AF vpm_run TR, BERZESE (E2E17TA vpm_run
fBRAVA) —&,

e input.txt ARINMRX M, REN 0~255
e golden.bin AEEHEXHE (FEHGIFR) , 79-128~127 Z#HEIEIE

test BRA vpm_run T A push EIRiH, H1Tvem_run-ssample.oaHf TN, HIHERNOT:

batch i=0, binary name: ./custom_lut.nb

input 0dim 256 11 1, data_format=2, quant_format=2, name=input[0], scale=1.000000, zero_point=0
ouput 0dim 256 11 1, data_format=3, name=output[0], scale=1.000000, zero_point=0

nbg name=./custom_lutt.nb

create network 1: 1067 us.
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memory pool size=0byte
read golden file ./golden.bin
input 0 name: ./input.txt
prepare network 0: 1826 us.
batch: 0, loop count: 1
start to run network=./custom_lut.nb
run time for this network 0: 765 us.
run network done...
profile inference time=17us, cycle=-93
%k ok ok ok ok ok golden TOPS Kk ok ok ok ok ok ok
- Top5 ---
255:127.000000
254:126.000000
253:125.000000
252:124.000000
251:123.000000
* Kk ok ok ok ok nb TOP5 Kok ok ok ok ok ok ok
- Top5 ---
255:127.000000
254:126.000000
253:125.000000
252:124.000000
251:123.000000
Test output 0 passed.

destroy teset resource batch_count=1

ZRFTETHD: Test output 0 passedo

5.4 XE=NE
EohES shape 28 M7=, 0 OCRIRG, EAREMANBGIZ shape IR HEA—HINEEIE, oI
YNTE, EATF DDR RREEKNEREFEA R,

— P EIES shape &2, EEN/LNAFE shape RS, XEARBEIMBEINEF, XEERHA
—IELIE, B5A. kil shape RE, UTANESBRIAFZIE. £ nbstrip TE#E]
nb BUNNEX M, E/XERNFETESERANNXEFRATE, HVBERE. KGEEEHR>
% shape ¥\ BANES S LEEARIREL,

BAXERRBIR ZE aisdk/examples/share_weight, 12015 B B &% 7R {5 B RAYREADME-CN.mdo

5.5 NBG 2341 A nbinfo {ERi}EH

5.5.1 LhBEAN 4B

nbinfo AT 737 NBG #RE X4 PC ik <1TLR, B17TF Linux £&,

nbinfo % NBG REI DTS B!
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1. REBN/BHER, 88 tensor 2R, BUESEH, REFER;
2. BEBTHAESH, S880NEFEAN, RERFRD, feature map KNFEITESF;
3. RERESITDN, Ba85EH, SENEEEFERE, KENENERFSH.

5.5.2 AR

TR ZSBY nbinfo T B Eai-sdk/tools/nbinfo  (docker IFIBEFNE nbinfo TH)

EFE nbinfo TRREIBEXRIA], H7E Linux MIE TR T T BRI

HiRE
tar xvf SW_NBInfo_X.X.X.tgz

#HANBGParserB R, 4RiENBGParserZE, “4hA%libNBGParser.a
cd nbinfo

cd NBGParser

make STATIC_LINK=1 install

#REFnbinfoliZE R, 4mMnbinforlHRiTIERF

cd ..
make STATIC_LINK=1

5.5.3 fEAEA

ETRU—1 sample =8 4ll, ### nbinfo BUER e FITIES nbinfo —help EERFEREL.:

./nbinfo --help

WHESWMT:
Verisilicon NBInfo\version 1.2.24, version=0x00010218
Usage: nbinfo <options>=<nbfilepath>

Options:

-a print
-b print
-n print [n]bg header

-l print [[Jayers

-0 print [o]perations

-in print [in]put

-out print [out]put

-m print [m]emory

-m -d print [m]emory, shows detail memory profile

-m -f print [m]emory, for creating network from flash project
-h [hlelp

alllinfo
blrief summary

[
[

5.5.3.1 EEFRYLIER

LHEETERVLIEE, ATHIT nbinfo-a sample_network.nb TF5:
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./nbinfo -a ./sample_network.nb |more

MR T

nbg file name ./sample_network.nb

KK kK h Kk Kk Ak kkkk kA kA kA kA kA kA ok k ok kk kA kA kA kA kA kkkkkkkkk kA kA kkkkkkkkkkkkk kA kkkkkkkk*k

Overall Info

Network Name: ps_test_uint8_NCHW
Version: 0x1001e

Target: 0x10000016

Core Count: 1

AXI SRAM Size: 0

VIP SRAM Size: 0x12f00
Memory Pool Size (bytes): 0
Memory Pool Alignment: 64
Layer Count: 4
Operation Count: 5

Input Count: 3

Output Count 1
CheckSum Value: 0x4502a47e

B T Y

KKk Kk Rk Rk Ak ko k kA kA kA kA kA Ak khkk kA kA kA ok kA kkkkhkkkkk Ak kkkhkkkkkkkkkkkkkkkkkkkk kK

Overall Info

Kk Rk Rk ok k ok ko ko ko ko ko ko ko
deviceid: 0

core count: 1

nn command size: 192

tp command size: 192

5.5.3.2 EFREHANESE

HEETERVUBNGE S, AT nbidfo -in sample_network.nb BEH

./nbinfo -in ./sample_network.nb |[more

WSRO T

R R e e

Input Table

Input 0

Dim Count: 4

Size of Dim[0]: 1920

Size of Dim[1]: 1080

Size of Dim[2]: 1

Size of Dim[3]: 1

Data Format: NBG_BUFFER_FORMAT_UINT8
Data Type: NBG_BUFFER_TYPE_TENSOR
Quantization Format: NBG_BUFFER_QUANTIZE_NONE
Fixed Point Pos: 0

TF Scale: 1.000000

TF Zeropoint: 0

Memory Size (bytes): 2073600
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input name: input[0]
Input 1
Dim Count: 1
Size of Dim[0]: 1
Data Format: NBG_BUFFER_FORMAT_INT32
Data Type: NBG_BUFFER_TYPE_SCALAR
Quantization Format: NBG_BUFFER_QUANTIZE_NONE
Fixed Point Pos: 0
TF Scale: 0.000000
TF Zeropoint: 0
Memory Size (bytes): 64
input name: input[1]
Input 2
Dim Count: 1
Size of Dim[0]: 1
Data Format: NBG_BUFFER_FORMAT_INT32
Data Type: NBG_BUFFER_TYPE_SCALAR
Quantization Format: NBG_BUFFER_QUANTIZE_NONE
Fixed Point Pos: 0
TF Scale: 0.000000
TF Zeropoint: 0
Memory Size (bytes): 64
input name: input[2]
A UBEIRE R = MR shape. 218, Scale. Zeropoint F&%K,
5.5.3.3 EEERRLES
LEBEERBEL S 20, BT nbinfo -out sample_network.nb 225 :
./nbinfo -out ./sam_|:>le_network.nb|_more /
BRI
Output Table
Output 0
Dim Count: 4
Size of Dim[0]: 128
Size of Dim[1]: 128
Size of Dim[2]: 1
Size of Dim[3]: 1
Data Format: NBG_BUFFER_FORMAT_UINT8
Data Type: NBG_BUFFER_TYPE_TENSOR
Quantization Format: NBG_BUFFER_QUANTIZE_AFFINE_ASYMMETRIC
Fixed Point Pos: 0
TF Scale: 1.000000
TF Zeropoint: 0
Memory Size (bytes): 16384
output name: uid_1_out_0
A EREREEE shape. 2. Scale. Zeropoint F5,
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5.5.3.4 EFBEEANEFHEESR

UEBERZTRNRNEEER, BT nbinfo-d-m sample_network.nb TE:

./nbinfo -d -m ./sample_network.nb |more

AR T

Kk KA KKK ARk k ko k Ak Ak Ak Ak Ak Ak ok kkkk kA kA kA ok k kA kkkkkkk kA kA kA kkkkkkkkkkkkk kA kkkkkkkk*k

Input and memory_pool overlap info

LR S T T T

Summary:

memory pool size is 0, don't need the reuse optimization

B T T T

LR S T T T e

Memory Info
Total Video Memory (bytes): 2113280
-- Memory Pool (bytes): 0
-- Total Input Memory (bytes): 2073728
-- Total Output Memory (bytes): 16384
-- Total Operation Memory (bytes): 2624
-- Total Read Only(Coeff) Memory (bytes): 576
-- Total Command buffer (bytes): 1792
-- Total Load States (bytes): 960
-- Total NN, TP and SP instruction (bytes): 576
-- Total PPU instruction (bytes): 256
-- Dynamic Input or Output (bytes): 256
--Video memory heap node reserved (bytes): 20480

B T T T T

Total System Memory (bytes): 31672
-- NBG header Size (bytes): 1992
-- Allocate memary size (bytes): 29680

R R T Y

CRI5
V85x. R853s F& M Total Video Memory + Total System MemoryfEA#I5A 1 vip_init REBVENSE, AIEIITHAREFEURRE
DRTFERIEREINER. f15%F (RIVAFR-) —T5,

—MRENEEEERNEFOT:

e memory pool size: FEEREHIRFHLAR/

e Total Video Memory: ZFEHEHY video memory A/, FitHIR UrREIZITRNZAERE
2, ItRESMNRVRIBENAREE (V85x. R853s FAEMIGATHRIE, HMFAERNIER
BHERIR) fd, FEREHSEIR,

e Total System Memory: FEHECHY system memory K/, FERATFS CPUMIRE;
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(1 3588
BRAENEEERNT:
e Memory Pool: RESHEMAFAN, ENFHLT NPU BRFAFIIZITAE, EMERH nbinfo FKitH—1 M
Ego

o Total Input Memory: Input buffer (INEHK) FRENRTEXRN

o Total Output Memory: Output buffer ((tHEHR) FRERREAN

o Total Operation Memory: B Command buffer (f£i## command) . Read Only Memory (BFE#ENESHUERE
Ii) #1 Dynamic Input or Output A%

o Video memory heap node reserved: Video memory BIA7FH node T RIRTE, XME—RRETE 20k,

o NBG header: 7#fif NBG X{#HIKIER,

o Allocate memory: HERNEZEMTEEHRIE, BRATFEMEM NBG X iR RN &t EEEETI SRR,

5.5.3.5 EFRBZEER

HEETHERNSLXBTHRENZEE layers (528, BJ#17 nbinfo -l sample_network.nb &
5

./nbinfo -l sample_network.nb

A + .

HHERINT:
hhkkkhkkhkhkhkhkhkhkhkhkhkhhkhkhhkhkhkhkhhkhkhhkhkhkhkhhkhkhkhkhkhkhkhhkhkhhkhkhkkhhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkhkhkhkhkhkkhkhkkkkkkkkk
Layer Table
Kk kkkkkhk kA Ak kA hkhkkkkhkk kA hk kA ko kA hkhkkhkkhkhkkhkhkhhhkkhkhkkhkhkhkhhkhkhkhhkhkhkhkkkkhkhkkhkkkkkkkkkkkkk
Layer Name: comi.vivantecorp.extension.evisgpre_process_gray_copy_U8toU8
ID: 0
uiD: 10000
Operation Count: 1
Khkkkhkkhkhkhk kA kA hkhkhkhkkhkh kA hkk kA hkhkhkkhkkhkhh kA kA kkkkhkkhkh ARk Ak khkkkkkkhkhkkhkhkhkhkkkkkkkkkk
Layer Name: ConvelutionReluPoolingLayer2
ID: 1
UID: 5
Operation Count: 1
hhkkkhkkkhkhk kA hk kA hkhkhkhkkhhhkhkhkhkhk Ak hkhkkkhkhkkhkhkhkhkhhkhkhkhkhkhkhhkhhkhkhkhkhkhkhkhkkhkhkkhkhkhkhkhkkhkkkkkkkkkk
Layer Name: TensorTranspose
ID: 2
UID: 3
Operation Count: 1
e %k %k ok Kk ok ok ok ok gk Kk ok ok ok ok ok ke ok ok ek ok ok ok ok ok ok ok ok ko ok ok ok ok ke k ok ok ke ok ok ok ok ok ok ke ok ok ok ok ok ke ok ok ok ok ok ok ok ok ok ok ok ok ke ok ok ok ok ok ke
Layer Name: ConvolutionReluPoolingLayer2
ID: 3
ulD: 1
Operation Count: 1

LR S T T T

AUEE, BErRERAR 4R, ZRERFEESENZF.

5.5.3.6 EREBFIREER

HEETERETRMESITHRENRENSREMERIRE R, AI1T nbinfo -0 sam-
ple_network.nb &&:
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./nbinfo -o sample_network.nb

MR T

R R R R R R R R T R R R T IS

Operation Table

Operation Type: Init
Index: 65535

Layer ID: 65535
Absolute OP ID: 4294967295
Index of First Patch: 0
Number of Patches: 1
Command Size (bytes): 40
Instr Size (bytes): 0
Operation Type: SHADER
Index: 0

Layer ID: 0
Absolute OP ID: 0
Index of First Patch: 17
Number of Patches: 7
Command Size (bytes): 688
Instr Size (bytes): 256
Operation Type: NN
Index: 0

Layer ID: 1
Absolute OP ID: 1
Index of First Patch: 1
Number of Patches: 6
Command Size (bytes): 24
Instr Size (bytes): 192
Coeff header Size (bytes): 0x180
Operation Type: TP
Index: 0

Layer ID: 2
Absolute OP ID: 2
Index of First Patch: 7
Number of Patches: 5
Command Size (bytes): 40
Instr Size (bytes): 128
Operation Type: NN
Index: 1

Layer ID: 3
Absolute OP ID: 3
Index of First Patch: 12
Number of Patches: 5
Command Size (bytes): 24
Instr Size (bytes): 192
Coeff header Size (bytes): 0xc0

R T T

AILLEE,

L BERMREE AR, S8 55 F, ERFE—TMEERIRK.
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2. operation Type KB SE N B FIRIETEM NMEM1EIR, SHADER XYRZAYZ PPU, PPU. NN, TP BEfF
RIRGBAIFEN (RGZRIDRA) o
3. Command Sizex Instr SizeFlCoeff header SizelX B4 F B FIKshiz 7Y patch Hik,

5.6 EENETTT A vpm_run fEAI%EA

5.6.1 ThEETTER

vpm_run @—METF VIPLite B imliErr, EEATIREIIERE SN,
EiY, EHEENR, FEAB. &% vpm_run 89RE2, AP UAAESHET VIPLite APIBYAI
NBEERF. ERFREEUTLR:

e vpm_run BI{EA—MBRAMNREEGITING, ERAEEEN, IE{TERSZEERN NBG =AY
X,

e vpm_run EF VIPLite WM4EZ API, ZFE/\MEI1R.

e vpm_run EFRIANERIERRF TOPS, MRARHEIRMNEAEXR, AILIBITT B.

5.6.2 RESIRENS 9w 1%

vpm_run Iﬁ‘;ﬁﬁgjﬂﬁai-sd k/examples/vpm_runy E,#\Sﬂ%ﬁ AR yD—F .

vpm_run.c, EERF, FILUBIEER, /T NPU runtime BV R ER S o
makefile.linux, Linux RZRVZRIZFTE makefile X5

Android.mk, ‘Android RFRIRIFMEX M-

sample.txt, BITHSHECEM, vpm_run BUB N H IR R B T I X HRHER,
build_tst_sample.sh, Linux 4B F4iIZFTE 5%,

1) Linux £&i¥ vpm_run
=MAEEARIFE:
T ik—2 & makefile.linux X, HiZHiF

Bk, &k makefile.linux X, TN CC TEFMELL INCLUDE L&, LIBSTE, CCEEBiEM
SDK PRV T A#EER{E, INCLUDE ZE&H LIBS Z&#5M SDK R VIPLite )%Fu;tﬁzfﬁnqﬂwﬂr“m
BRRZ. &EWTF:

include makefile.linux.def

#HEMCCE R, RTTAERR
#LAV85x. R853FEMTEENTHA
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CC=/home/xxx/tina-v85x/prebuilt/gcc/linux-x86/arm/toolchain-sunxi-musl/toolchain/bin/arm-openwrt-linux-gcc
#EASDK_DIR. INCLUDEFILIBSEZ =2, F/RVIPLite P &L HFHaEEFERN B RERE

#0V85x. R853F &I EF Al

#SDK_DIR=/home/xxx/ai-sdk/viplite/

#INCLUDE +=-1$(SDK_DIR)/include

#LIBS +=-L $(SDK_DIR)/arm -Wl,-rpath-link,5(SDK_DIR)/arm
SDK_DIR=/home/xxx/tina-v85x/package/allwinner/libsdk-viplite-driver/sdk_release/

INCLUDE +=-I$(SDK_DIR)/sdk

LIBS +=-L $(SDK_DIR)/ -Wl,-rpath-link,$(SDK_DIR)/

OUT_DIR ?= $(PWD)/out

CFLAGS += -g -00 -DDEBUG -D_DEBUG
CFLAGS += $(INCLUDE)

ifeq ($(SAVE_OUTPUT_TXT_FILE),1)
CFLAGS +=-DSAVE_OUTPUT_TXT_FILE
endif

target = $(OUT_DIR)/vpm_run

$(target):
@mkdir -p $(OUT_DIR)
@5(CC) $(CFLAGS) -g -0 $@ vpm_run.c $(LIBS) -1 VIPlite -l VIPuser -Im
@cp sample.txt $(OUT_DIR)/

.PHONY: clean
clean:
@rm -rf S(OUT_DIR)

RIS, PUITHRIFEE < make fiakefile.linuxo ZRIFHa 0NN

~/tina/ai-sd k/example/vpm—_run$ makef makefile.linux -

arm-openwrt-linux-maslgnueabi-gee.bin: warning: environment variable 'STAGING_DIR' not defined
arm-openwrt-linux-muslgnueabi-gee.bin: warning: environment variable 'STAGING_DIR' not defined
arm-openwrt-linux-muslgnueabi-gece.bin: warning: environment variable 'STAGING_DIR' not defined

RIXER vpm_run AIITIZEREFIRTE out BRH, ERWF:

~/tina/ai-sd k/exam_ple/vpm_runS file out/vpm_ruﬁ
out/vpm_run: ELF 32-bit LSB executable, ARM; EABI5 version 1 (SYSV), dynamically linked (uses shared libs), not
stripped

Q15

B4R IR LE R BIEn <S> I make -f makefile.linux clean.

FiEZREH build_tst_sample.sh, Z4RiF

B %, 1B build_tst_sample.sh # makefile.linux X . build_tst_sample.sh &, &K
TOOLCHAIN #1 CROSS_COMPILE &, #5[M SDK HHI T B2 ; makefile.linux &2 IN-

CLUDE Z£. LIBSZE, 5 SDK HHJ VIPLite R SAXEMPEEN B REBF. SEZUWT:

tinav85x)

export ARCH_TYPE=arm

export CPU_TYPE=cortex-a7

export CPU_ARCH=armv7-a

export FIXED_ARCH_TYPE=arm-linux-gnueabi
#ELTOOLCHAINFICROSS_COMPILE, TR HEEKEF
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#LLV85x. R853TF &AM T EEARA
export TOOLCHAIN=/home/xxx/tina-v85x/prebuilt/gcc/linux-x86/arm/toolchain-sunxi-musl/toolchain/
export CROSS_COMPILE=/home/xxx/tina-v85x/prebuilt/gcc/linux-x86/arm/toolchain-sunxi-musl/toolchain/bin/arm-
openwrt-linux-muslgnueabi-
export LIB_DIR=STOOLCHAIN/arm-openwrt-linux-muslgnueabi/lib
export USE_LINUX_PLATFORM_DEVICE=1
export USE_LINUX_RESERVE_MEM=0
export PLATFORM_CONFIG=allwinner

A, HIT4RIFE< /build_tst_sample.sh <BUILD_BOARD>o
FHiE=R SDK miF
MR527/AI985/MR536 SDK R, SANIRLEHEEARE, KR TEANSAHITILERIF:

make menuconfig

Allwinner --->

Vision --->

<*> ai-SAK-Viplite....eceoerrveeririeienne allwinner npu viplite framework --->

EREREFRY, HEEMH, BREMNGGE, BIAEAR vpm_run i<, HEXBERIEERETIEEIRK
89 Jetc/npu/ BR T,

T527 AIOT Linux. T536 SDKH, SAMREEHEEAER, R TENASNHITEERE:
source .buildconfig A | @
./build.sh buildroot_menuconfig
Target packages --->
allwinner platform private package sélect --->
ai-sdk --->
[*] ai sdk
[*] aisdkviplite liband vpm_run
[*] aisdkviplitesample
cd buildroot/buildroot-xxxxxx
make ai-sdk-rebuild
HERIH ST TE ~/sdk Ldir/out/xxx/xxx/buildroot/buildroot/target/etc/npu/vpm_run
#REFNGETE/etc/npu/vpm_run

2) Android %&i¥ vpm_run

ERBEFET, mmBlnl, RFEH vpm_run BIHRITIZFEERIE ~/out/vendor/bin/vpm_runo.

AFEE
vpm_run EEAEFHFFEMDREIEERAERIARE, TNETZRETEEISE,
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5.6.3 SHRECEXFiRAA

[network]
./network_binary.nb
[input]

H#ZMANRE, NREZNMRAXY, RRANEE, WERE1 NN,
./input_0.dat
./input_l.dat
[golden]

#A3%E
./int8_output_003.dat
[output]

#A]3%k

.Joutput_0.dat

sample.txt XHBIRHIW EFR, EEMRENABNT:

e [network]: NBG XHERIERZ,

o [input] : ANZIBBIERR, MANFIBBISAZIFMM: Acuity Toolkits TH inference M ERAE AR
B input.tensor X4; IDE TEAEMEEMM input dat 3.

e [golden] : AJiERY, golden ¥IEAIEK1F. WRETE golden Fr&y FEA(ER golden #iE
A vpm_run iZ17#IH Y tensor M binary LbXT, EEXF—EHTEN pass, LEXFT A —EH R
VPM_runo

e [output]: EIERY, i BUBRIREFERZ.

AEE
1. MR sampledxt BYHTHRIA Unix(LF) A= Windows(CR LF), FMiEITRM,
2. &l sampletxt REZTH—1T, MEIENHRREHIR.

5.6.4 IBITET
sample.txt XHHZIRINTER. SAFERTETZIME, FXMWART=D NBG ML o

F—MREZRBARE, FTMEREEZHARE, BRERHXHE; F=MEEFREFEREX
%, BT tensors

[network]

./ network_binary_single.nb
[input]

./ input.bin

[network]

./ network_binary_multi.nb
[input]

./ inputl.tensor

./ input2.tensor

[output]

./ output_l.dat

[network]
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./ network_binary_multi.nb
[input]

./ inputl.tensor

./ input2.tensor

[golden]

./ output_golden.dat
[output]

./ output_2.dat

IRMIHIT A R <IETT!

((-/vpm_run -s sample.txt

TITERIN TR

init vip lite, driver version=0x00010d00...
vip lite init OK.

#HE= MR

init test resources, task_count: 3 ...

create/prepare networks ...

#HE— SR

task i=0, binary name: ./network_binary_single.nb

input 0 dim 224 224 3 1, data_format=2, quant_format=2, name=input[0], scale=1.000000,zero_point=0

ouput 0 dim 1000 1 0 0, data_format=2, name=uid_1_out_0, scale=0.142842, zero_point=110

nbg name=./network_binary_single.nb

create network 0: 7170 us.

memory pool size=502784byte

golden file count=0

input 0 name: ./input.bin

prepare network 0: 9968 us.

#EE MY

task i=1, binary name: ./network_binary_multi.nb

input 0 dim 3 160 1 1, data_format=2, quant_ format=2, name=input[0], scale=0.996078, zero_point=0
input 1 dim 256 3 11, data_format=2, quant_format=2, name=input[1], scale=0.996078, zero_point=0
ouput 0 dim 256 1601 1, data_format=1, name=uid_1_out_0, none-quant

nbg name=./network_binary_multi.nb

create network 1: 1612 us.

memory pool sizez0byte

golden file count=0

input 0 name: ./inputl.tensor

input 1 name: ./input2.tensor

prepare network 1: 3943 us.

#E=MRE, B—1goldenxff

task i=2, binary name: ./network_binary_multi.nb

input 0dim 3160 1 1, data_format=2, quant_format=2, name=input[0], scale=0.996078, zero_point=0
input 1dim 256 3 1 1, data_format=2, quant_format=2, name=input[1], scale=0.996078, zero_point=0
ouput 0 dim 256 160 1 1, data_format=1, name=uid_1_out_0, none-quant

nbg name=./network_binary_multi.nb

create network 2: 20452 us.

memory pool size=0byte

golden file count=1

0 read golden file ./output_golden.dat

input 0 name: ./inputl.tensor

input 1 name: ./input2.tensor

prepare network 2: 5032 us.

task: 0, loop count: 1

#FFIRIGTT

start to run network=./network_binary_single.nb

run time for this network 0: 6663 us.
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run network done...

profile inference time=5823us, cycle=3480119
HkkRRRR (b TOPEG kkkaka

---Top5 ---

505:19.283667

849:18.569458

504: 15.998302

725:13.141462

968:12.998620

task: 1, loop count: 1

start to run network=./network_binary_multi.nb
run time for this network 1: 927 us.

run network done...

profile inference time=T2us, cycle=27624

task: 2, loop count: 1

start to run network=./network_binary_multi.nb
run time for this network 2: 1081 us.

run network done...

profile inference time=68us, cycle=27672

#tgolden ¥ EXT Lh @i
Test output 0 passed.

destroy teset resource task_count=3

AIHITZR, UTFa<RRIMIT 100 R, XK sample.txt FRIFIEREIZTT—E,

((./vpm_run -s sample.txt -1 100 )

5.7 VivantellDE TE{&ERi5%BA

5.7.1 B&NIDE

[B5h IDE B8RSR

~/VivantelDE5.7.2/ide/vivanteide5.7.2

By, BREF—MIEERATRERELR:

WAFRE © BRiBeERHERNERAE. RE—TMF

XA4IaRA R f5: aw-document@allwinnertech.com 52


mailto:aw-document@allwinnertech.com

@LWIIWER

XHEER: W

Select a workspace

WvantelDE stores your projects in a folder called a workspaca.
Choose a workspace folder to use for this session.

Workspace: |-'h|:|mr:.-' B g seworkspace j Browse...

[] Use this as the default and do not ask again

5-2: IDE TREEETEX

5.7.2 SAIEE

3L Mobilenet_V2 Jfl, FATCBREFITEIIBFERNNIEER, 2% (NPU A
BE) —ER (RESH) —,

K&/Z+TFF IDE TR, i%&#F File==Import->General iET-£->Existing Projects into Workspace

(1 3588

1. (FEIEEFRABEE R TH wksp/MobileNetV2 uint8/IT 12, Ik wksp/MobileNetV2_uint8_nbg_unify/
2 (FESHEETAERES, thaLIfER inference BIERERLRY input tensor.

FTH Browse EZR(FETIE:
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l Uebug - y‘mlm\.fjsslmeizljumtlﬂj

=3 ] #.S
Bl irport @GZExdroid-Al X L_
il dit
poial it B @GzExdroid-al X

Create Folderl

(<] -

ﬂ ] ||E, 1‘\‘_‘;._. 1 workspace | DNNX| MobileNetv2 !

[ MobileNetVv2_uintg

i Project Explo
Places

@), search 202345035038

el <termin |@ Recently Used [ MobileNetV2_uint8_nbg_unify 2023F038030

@l <termif | viyantelDES.7.2
7 [ <terminaf! ' -
R .
&1 <termin] [ Desktop
7 [ <terminat [7 File system
a1 <termin]

¥ | size | Modified

e

= ml

WX Application’
E=R=0 et

=
0.00us

Sy A= | = J

Select root directory of the projects to import

SgellFeds
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File Edit Source Refa

—
m] B import @GZExdroid-Al

ol LN IR

Import Projects
Select a directory to search for existing Eclipse projects.

A

5 Project Explorer | 3% Debug

- @ <terminated>yolovSss

g1 <terminated, exit val
81 <terminated, exit val
v [&] <terminated>yolovSss|
@1 <terminated, exit val
v [&] <terminated>yolovSss|
@ <terminated, exit va

@ Select root directory: jX/MobileNetv2/whear a53iMobileNetv2_uintg |  Browse... |

O select archive file: |

Browse... |

‘orkspace/ONNX/MobileNel select All |
Deselect All |
Refresh |

obilenetv2uints (#

[=]

prom—
[3|Copy projects into workspace

[0 Add project to working sets
|

Working sets: Select... |

< Back

(0 88
EiGEH Copy

HREATIE,

File Edit source Refactor Navigate

NGBy Tt

roject Run Tools Window Help

=
'Debug [OpenvX Applicatior
Be @ e

or 233069680.00us

9712.00us
9712.00us

5

l« 71

5-4: IDE

EIE BN

W

HTERSEN—ME IDE THEZEF, FRIISSHTERS

|- 8@ & w5 08 a

|a|s|easz|[f-fec o /

& [FoDebu

> = Debug

>[5 von_global.h
>[5 vnn_mobilenetv2uinta.c
> [5 vnn_mobilenetv2uint.h
>[5 vnn_post_process.c
» [ vnn_post_process.h
>[5 vnn_pre_process.c
>[5 vnn_pre_process.h
BUILD
cat224.jpg
dog224.jpg
Hgraph,son
input_0.dat
makefile Jinux
H MobileNetv2_uints_fused.json
MobileNetv2_uintg.export.data
mobilenetv2uints.2012.vexproj
mobilenetv2uints.vexproj
outputo_2_1.dat
b 1 yolovSssim320uints

35 Debug| & ¥ = 0|(@ mainc %
¥ 1 mobilenetvuints
GeneratBd by ACUITY 6.6.6
b 4 Binaries
» i includes

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#ifdef _ linux_
#include <tine.h>
#include <inttypes.h>
#elif defined(_WIN32)
#include <windows. h>
#endif

#define _BASETSD_H

#include "vsi_nn_pub.h*
#include
#include
#include
#include

“vnn_global.h"
"vnn_pre_process. h"
"vnn_post_process.h"
“vnn_mobilenetvauints.h"

#ifdef _linux__

#define VSI_UINT64_SPECIFIER PRIu64
#elif defined(_WIN32)

#define VSI_UINT64_SPECIFIER "Io4u”
#endif

Functions

5-5: IDE TERE
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5.7.3 fmiFTIE

WITRE < Project->Build All, 7o FEIEH#HITHRIFLIIE:

& mobilenetv2uints
&=

4

b A = S S

i Binaries

b el Includes

b [@ main.o - [xB6_64/le]

b % mobilenetvZuints - [x86 64/le]

b vnn_mobilenetv2uint8.o - [x86_64/le]

b | vnn_post_process.o - [x86_64/le]

b vnn_pre_process.o - [x86_64/le]

[€] main.c

[n vnn_global.h

[£] vin_mobilenetv2uint8.c
[r van_mobilenetv2uints.h
[€] vnn_post_process.c

[h vnn_post_process.h

A€l vnn_pre_process.c

[n] vnn_pre_process.h

2 BUILD

|5 cat224.jpg

£ dog224.jpg
4+ graph.json
2 input_0.dat

2| makefile.linux
4 MobileNetv2_uint8_fused.json
=] MobileNetv2_uint8.export.data

= mobilenetv2uint8.2012.vcxproj

|=| mobilenetv2uint8.vcxproj

| outputo_2 1.dat

5-6: IDE TERIFTIZ

RIXRNINERER Debug BR, EFAEXLEAHRITNM .
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5.7.4 RBHE

5.7.4.1 EEHFESH

PHITHRE L Run->Debug Configurations... , EIEI-&EA, W& OpenVX Application, BIETH
MTENHEE, ZRINERT Search Project A1 Browser 3HIE O W IEMIRE R FTEIFIEF,

NREE, BB EERFNEREREETIZNN AR,

Eile Edit Source Refactor Navigate Search Project Run JTools Window Help

B e|n | srorerar| @ |0 B Debug Configurations @GZExdroid-Al

R Project Explorer £ 35 Debug Create, manage, and run configurations

- i

X

g

b 4 Binaries
ER AN=NE-2 Name: |mnbllenetv2umtﬁ Debug

b @i Includes

¥ (= Debug

b [ main.o - [x86_s4/le] ¥ Launch Group OpenVX Application:

[type filter text & ||[[E] Main 7 Environment| %> Debugger| & Source

b 3 mobilenetvauints - [x86_64/le] [ Native C/C++ Application juebu! mobilenetvaumt
b [ van_mobilenetv2uint8.o - [x86_64/le] [& opencL Application s

Search Project... |  Browse...

b [ vnn_post_process.o - [x86_64/le] [E] OpenGL Application

[mobilenetvauints

b [ van_pre_process.o - [x86_64/le] ~ [ OpenvX Application
b [§ main.c

b [# vin_global.h

b [ vnn_mobilenetv2uint8.c

b (8 vin_mobilenetv2uint8.h

[ yolovSssim320uint8 Debug

[ vulkan Application

b [ vnn_post_process.c
b [n] vnn_post_process.h

b [§) vnn_pre_process.c
Working directory:

= z Program arguments:
B mobilenetv2uints Debug
MobileNetV2_uint8.export.data dog224.jpg

Browse...

_D

Vvariables...

b [8 vnn_pre_process.h

| BUILD
cat224.jpg
=) dog224.jpg

H graph json

| input_0.dat
[ makefile.linux
H MobileNetv2_uints_fused.json .
@
l -] MobileNetVv2_uints.export.data l AL

Use default

rkspace_loc:mobil gmaty 2 Uit

"W\ A |

Filter matched & of 8 items

Workspace,.. | | File system... | | Variables

Apply Reyert

mnhilenaru2uint’ 2012 urvnrni T — S—

5-7:IDE THISEHESH 1

(1 3588

Hrh MobileNetV2_uint8.export.data 22N E, dog224.jpg 3 data FXfF, ENEERYSHMERERTE wksp/
MobileNetV2_ uint8/ Ti2Hhfy, TIRSNMEEEZ BN IDE (FETEET, AREEFIEN,

AR e, F E £ Debugger & g B  Target
VIP90OOONANOSI_PLUS_PID0X10000016, #0 T~EFfTo

(1 3588

2

e B Target A

V85x. R853s F&i&7 VIP900OPICO_PIDOXEE; MR527. A527 FF&i&7 VIP9OOONANOSI_PLUS_PID0X10000016,
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H@l Debug Configurations @GZExdroid-Al

‘reate, manage, and run configurations

X

=

B % |5 %

Name: IrnobilenethuintE Debug

type filter text &
# Launch Group
Native C/C++ Application
OpenCL Application
[E openGL Application
= [ OpenvX Application
[i#] yolovSssim320uint8 Debug
[#] wulkan Application

dlter matched 8 of 8 items

Main (ﬁ Environment | %5 Debugger - &~ Source]

Stop on startup at: Imain
[ pefault work-item for new breakpoints: I—l I—l -1

-Debugger Options
Main | Shared Ijbrarieﬁl
Target: | |V|PQDDDNANOSI_PLUS_PIDO)(IDDDDDJB > I
Kernel Debug Ports Pair: ||6060 |6061 |
NN Layer Dump: None [v | o]
[] Mix Debug Mode
] Remote Mode
Connection: [ | New... | Properties... |
Remote Absolute File Path for C/C+4 Application:
I Browse... |
Commands to execute before application
| a (=R IRE]
A@
ply | Reyert |

©)

(10 3588

_al

5-8: IDE TRISEHESE2

WNRIEITHEF L& Kerne IDebug Ports Pair BY{& 273 7000,

WNRTE R, WA UREEREEMR RN tensor, TEEFSREEB R BoNETEFR
RS ST, RIEMIELEREEXTH,

=i Apply, Z BRI AFHRIEER AR T4

5.7.4.2 FA(FE

RETLEE Run iz, BHEIIEE, B¥E<E Run iR (hE:
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File Edit Source Refactor Navigate Search Project Run

ools_Window _Help

|53 8 8 8 6 | e [0]B @ | & - | © | 4] B oo ez =

[ Project Explorer 33 *_ %5 Debug
# mobilenetvzuints
b 4 Binaries
b Gilincludes
~ (= Debug

main.o - [x86_64/le]

b % mobilenetv2uints - [x86_64/le]

vnn_mobilenetv2uint8.o - [x86_64/le]

b i vnn_post_process.o - [x86_64/le]

wnn_pre_process.o - [x86_64/le]
b [g main.c

b [ van_global.h

b [g van_mobilenetvauints.c

» [ van_mobilenetvauintg.h

b [2 wnn_post_process.c

b [5 vnn_post_process.h

b [2 vn_pre_process.c

b [ van_pre_process.h

BUILD

cat224.jpg

dog224.jpg
Hgraph.json
£ input_0.dat

makefile.linux

4 MobileNetv2_uints fused.json

MobileNetv2_uints.export.data

mobilenetv2uints.2012.vexproj

REBTERHERITZ

Create, manage, and run configurations

@

]

Name: Imnbllenetvzumts Debug
[type flter text M

©- Arguments| & Runner| 7% Environment| = Common |

Search Project... Browse...
Browse...

& Launch Group cic++ Application:

Native C/C++ Application [pebugimobilenetvauints
opencL application I

OpenGL Application
< [ openvx Application

[mobilenetvzuints

Build (if required) bafors launch

mobilenet

int

Debug

[ yolovSssim320uint8 Debug Build Debug
[&] vulkan Application

O Enable auto build O Disable auto build

® Use workspace settings Configure Workspace Settings.

Connect process input & output to a terminal.

Apply Revert
®

Filter matched 8 of 8 items

B %% B E

IF int8 Debug [Openvx

IDE TREREERE

i dog224.jpg, MIFEMLAY top2 L5R KA, EWIBLR N dog, FFEFEA.

5 Project Explorer 52

#= mobilenetv2uints

b 4 Binaries
b @includes
~ = Debug
> [ mai
b 35 mobilenetv2uints - [x86_64/le]
b [ vnin_mobilenetv2uints.o - [x86_64/le]

o - [x86_64/le]

b [} vnn_post_process.o - [x86_64/le]
>[5 vnn_pre_process.o - [x86_64/le]
b [ mainc
b [@ vnn_global.h
b [& vn_mobilenetvzuints.c
b [ vnn_mobilenetv2uints.h
b [& vnn_post_process.c

[ vnn_post_process.h

18 vnn_pre_process.c
> [ vnn_pre_process.h

[ BUILD

cat224.jpg

- graph.json
input_0.dat

[2 makefile finux
H MobileNetv2_uinta fused.json

MobileNetv2_uints.export.data

mobilenetv2uints.2012.vexproj
3 mobilenetv2uints.vexproj
[ outputo_2_1.dat

> i yolovsssim320uints

SRNANSHREBRZE cat224.jpg B, HEMILAY top2 £5RKEA, HWIBLERN cat, FETH.

(an223 5:47 p)

RE, BT, RETEESSRMETTUEER, FIERNSEHER

= & ¥ 28| B mainc X

| N\ W g

#1rder _ Lanux__

#include <time.h>
#include <inttypes.h>
#elif defined(_wIN32)

iiclude <windows .h>

#define _BASETSD_H

#include "vsi_nn_pub.h*

#include *van_global.h*

#include "vnn_pre, process.h
#include “vnn_pdst_process.h*
#include “vnn_mobilenetv2uints.h"

yxe - -
U \pacros dndiariahleSET

#ifdef _linux_
#define VSI,UINT64 SPECIFIER PRIU64
(_wIn32)
i NTEALSPECIFIER "I64u”

i
#endif

Funcglions

static void vnn_ReleaseNeuralNetwork
(

vsi_nn_graph_tf*graph
)

vnn_ReleageMobilenetvauints( graph, TRUE );
0y

Problems|

(ERIEY T

Debug [OpenvX i t8/D:

(4/12/23 6:20 PM)

Verify...
Verify Graph: 8372ms or 8372850us

start run graph [1] times...

Warning: SRAM overlap, insramstartAddr ex1300, insramendAddrPlusl 0x13ce0 outSramstartAddr 0x10808, outsramendAddrPlusl xd48ee
Run the 1 time: 118750.42ms or 118750424.80us

vxProcessGraph execution time:

Total ~ 118750.45ms or 118750448.00us

7.461462 dog
-7.461462

o

5-10: IDE TEfFE dog
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#include <time. h>
b 4 Binaries #include <inttypes.h>
b includes #elif defined( wInaz)
n #include <windows.h>
~ (5 Debug #endif

b [s main.o - [x86_64/le]
b %5 mobilenetv2uints - [x86_64/le]
b [} vnn_mobilenetvuints.o - [x86_64/le] #include "vsi_nn_pub.h"

#define _BASETSD_H

b [ai vnn_post_process.o - [x86_64/le] #include "vnn_global.h"

b [ vnn_pre_process.o - [x86_64/le] #include “vnn_pre_process.h"
" #include "wnn_post_process.h"
b [ main.c #include “vnn_mobilenetv2uints.h"
» 8 vnn_globalh
b [& vnn_mobilenetv2uint8.c Macros and Variables
b & vnn_mobilenetv2uinta.h _ */
#ifdef _ linux

» [& vin_post_process.c #define VSI_UINT64 SPECIFIER PRIuG4

» [ vnn_post_process.h #elif defined(_WING2)
i #define VSI_UINT64_SPECIFIER "I64u"
& vnn_pre_process.c e
b [ vnn_pre_process.h
e
geuts Functions
> cat224.pg *
¥ static void vnn_ReleaseNeuralNetwork
= dog224.pg =
Hgraphijson vsi_nn_graph_t *graph
2 input_o.dat . )
makefile.linux vnn_Releasellobi lenetv2Uint8( graph, TRUE );
T —— i [umn nsarmansprancocesshnds
MobileNetv2_uint8.export.data
o P E consale &3 . [£. Problems B X %G bl P ¢
B mobilenetv2uint8.2012.vexproj <terminated> mobilenetv2uints Debug [OpenVX Appl 1 i i 2uints (4/12/23 6:16 PM)
* mobilenetv2uints.vexproj arif,

= outputo_2_1.dat Verify Graph: 8347ms or 8347379us

Start run graph [1] times...

Warning: SRAM overlap, inSramStartAddr 0x13000, inSramEndAddrPlusl 0x13c00 outSramStartAddr 0x10800, outSranEndAddrPlusl 6xd4860
Run the 1 time: 118712.62ms or 118712624.00us

vxProcessGraph execution time:

Total  118712.66ms or 118712656.08us

Average 118712.66ms or 118712656.08us

HEE Hcat
1: -8.614597

2 yolovSssim320uints

5-11: IDE TE{FHE cat

BEEERIURR, (HEIFEZEMM.dat IR 3 E tensor XA+, 3IZHN tensor A%

H tensor, FHATAILUR tensor SYEGMUS IR, FH B inference B BXAERLHY tensor SKAHAEA
E3TEo

5.7.5 1&E! Profile

1RE profile AT DT MBIEMETITHER, B, MRULSENRIENE, BRONEES
E, M4EMaNFRMBIF 25,
(1 3588

HR TR EMIER RS E LI E, IDE TRAENSE,

BT EEETEIA0 Profile IR ENAI ik Profile #&1E, BIRFEEIRITEHI%ERE Profile 3&5H 4k

4,
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B bt S

-0 Q- |® 9 |8 4| @ s & [ §- e oo

B & ¥ 20|~ mainc 2

=3
#1TdeT __L1nuxX__
#include <time.h>

_64jle]

B Profile Configurations @GZExdroid-Al

Create, manage, and run configurations

1int8 - [x86_64/le]

atv2uint8.o - [x86_64/le]

N E %D 2

Name: ImobilenethuintB Debug

cess.o - [x86_64/le]

ess.o - [x86_64/le]

‘2uint8.c
‘2uintg.h
ss.c

ss.h

s.c

s.h

ﬁ Environmenﬂ Q. Proﬁleﬂ 7 Soun:e)

Openvx Application:

IDebugﬁmnbilenathuintS Search Project... Browse. . |
Project:
@ mobile T :
|mobil 2uint8 Browse.|
[##] yolovsssim320uint8 Debug
rProgram

MobileNetV2_uint8.export.data dog224.jpg

Variables...

‘Working directory:

s{workspace_loc:mobilenetv2uint8}

Use default
nt8_fused.json Workspace... | File System... | Variables... |
nt8.export.data
£8.2012.vCXproj o | — |
t8.vexproj Filter matched 5 of 5 items BB =
8 @ @ Close | Profile I
. s
5-12: IDE & profile ¥+ e
. N . N g .
SAREEN Profiler ST 4E R \
| B Profile Configurations @GZExdra s
Create, manage, and ru gurations @ =
Customize Profile options, E
|
IREEE
Itype filter text = Soume}
| = Launch Group p at: Imain
OpenCL Applicatio
= [W] OpenvX Applicatio
@ mobilenetv2uints
[#] yolovSssim320uintg D [l customize Neural Network Band Width Limit
Read/Write/Total BW Limits (Bytes/cycle) !
DDR Read f16.0 DDR Write [15.0 DDR Total 16.0
AXI Read 16.0 AXI Write 16 AXI Total 16.0

[ Customize AXI SRAM Size (Bytes)

|1048576

1000

[ DDR Latency (Cycles)

[ vie core frequency (MHz)
[[] 50C max outstanding transfer number |32

[ ax1 Clock frequency (MHz) |1000

—

T

Filter matched 5 of 5 items Apply | Revert |
@ Close | IW'

5-13: IDE T & profiler i2&
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Auwiner

XAHELR

FEXEHANTAT AT AT S TERE). AXI SRAM K/)\, DDR Latency {E. NPU BIshsfZR. AXI B £
SRR EFRIE,

EATRILUE VIP Core frequency (MHz) E2E R HaT NPU ERAVBTHINER, SAEHTBIRE dram
I, ITRESFER:

#ELUOIMR52 7 A 1SR EX R DDRAFEPS7ZR /9 1200MHz, T EEFLPDDR4, Bl EH T
H#ET = DDRIAZE * (32/8) *2*0.5=1200* 4=4800 M/s

ItEBS% cycle NPU S EREIBYH ZE PRI E N S BE/BIFMRE,

Z e 55 Resume 4R4E:

=02 mainc 52~ 5

= Main Functions

LA T

nvX Application]

7 i ¥ o M e B w/vivworkspace/mobilenetvZuints/Del E:t —_
n gc,
= @ Thread [1] 1885108 (Suspended : Breakpoint] char *=argv

b @ Thread [2] 1885110 (Suspended : Container) vsi status status = VST FATLURE;

b 4P Thread [3] 1885114 (Suspended : Container) vsi_nn_graph_t *grap!
const char *data_name = NULL;

b o Thread [4] 1885115 (Suspended : Container)

#d gdb iftarge < 3)

B {

w1 mobilenetv2uinta printf("usage: %s data_file inputs...\n", argvle]);
~ & mobilenetv2uintg Debug [OpenvX Application] return -1;

A vdb !

data_name = (censt char *)argvil];

/* Create the meural network */
graph = vnn_createNeuralnetwork( data_name );
TEST_CHECK_PTR( graph, final );

[l L [

| I - =
& profile !1 '

mobilenetvzuints Debug

|_‘ ‘ Laynmi‘ ﬂp(.mdl‘ Ui

redware | Read BW | write BW | kernel Read BW [in image Read Bw

5-14: IDE TE Resume $17

Profile 53R /5, IDE HiHaI T :

I Profile - mobilenetv2uint8/main.c - Vivante|DE @GZExdreid-Al = X

oject Run Tools Window / |
§- |0 | s ® v D 5 [EEprofile 35 De >
= 0@ main.c 5 = D% sreakpoints 22 =8

3 v xx@EnBESE "~

|- 0~ @&~ a

% Debug % -

Rt 0w
- @ <terminated>mobilenetv2uints Debug [O -

int main
& <terminated, exit value: 0>gdb ¢
= int argc,
@i <terminated, exit value: 0>mobilenetv2uint8 | char **argy

policaf

< & <terminated>mobilenetv2uints Debug [OpenvX Applical
& <terminated, exit value: -1>vdb

const char *data_name = NULL;

if(arge < 3)

printf("Usage: %s data_file inputs...\n", argv[0l); H
return -1;
3
data_name = (const char *)argv[1]; J
/* Create the neural network *
graph = vnn_CreateNeuralNetwork( data_name ) ;
TEST_CHECK_PTR( graph, final ); L
&l =
[ET [ (K1} o]
XN =0
Debug
Node. | ayerid| opcmdi| uip_[instruction | cycle | Hardware [Read 8w | write 8w | Kemmel Read 8w 1= ) h"wﬁ‘efsms Info H
graphs
(0)vivante.nn.convolution.relu.pooling.layer2 w9 707 17 o 24880 NNE 355648 0 113856 61 nodes
(0)vivante.nn.convolution.relu.pooling.layer2 10 708 27 0 35832 NNE 188160 0 187136 0_Shaderinstruictions exsciited
4115124 clock cycles
(0)vivante.nn.convolution.relu.pooling.layer2 151 709 20 o 12564 NNE 9408 o 8384 17206144 read band width
] 3| (Ovivant Iution.relu.pooling.add.I us 710 13 o0 34660 NNE 42208 0 141120 9706560:witte band width
2559657 kernel read band width
D Comsole 53 _ = )| (0)vivante.nn.convolution.relu.pooling.layer2 12 1 23 o 35079 NNE 9352 0 102128 14568384 in image read band width
e (0)vivante luti I ling.l 13 712 15 0 12564 NNE 9408 o 8384 0 AXi read band width
B[ ) 0 AX write band width
® X %|6n B & & 2 B v || (Ovivant lution.relu.pooling.add.I w713 10 0 34660 NNE 158656 0 157568
Start run graph (1] times... (0)vivante.nn.convolution.relu.pooling.layer2 156 714 1@ o0 3sag2 NNE 159680 0 158656 243.01 frames psr;ehmn: @100z
Warning: SRAM overlap, inSramstartAddr 0x13000, 17206144 DDR read band width per frame
e M e, e e (0)vivante.nn.convolution.relu.pooling.layer2 155 715 9 o 12564 NNE 9344 0 8320 5706560 DDR wiite band width per frame
uxProcessGraph execution time: (0)vivante.nn.concat.indefinite layer 8 716 114 o0 95080 ™ 640 0 0
Total  119064.24ns or 119064240.00us (0)vivante.nn.concat.indefinite.layer 8 717 14 o 16680 ™ 640 o 0
Average 119064.24n5 or 119064240.00us
(0)vivante.nn.convolution.relu.pooling.layer2 156 718 15 0 80884 NNE 47808 0 486784
(0)vivante.nn.convolution.relu.pooling.layer2 157 79 4 o0 91602 NNE swss o 350464
(0)vivante.nn.convolution.relu.pooling.layer2 159 720 3 0 44900 NNE 28224 0 27200 & L
IO KiE I I RSET I

5-15: IDE T & profile 5
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BB —T Profile WIER, ETAMNELERMLER, NHEE top2 WER, PREINES
BWzTHERS, BESENEGLERT, BEHE, MY TH PPUITERNE, bl soft-
max &, RBEEIHRAITEFF. A TANNRMEHNREETHRD T, SEMNKSRENIRS
HEE, WIEMER, HEPMRESFER.
(0 3588

LTI, RESSRERNVLEEER, NRHRE, BUBFERERRITEN.

5.8 NPU JEzhEcE

5.8.1 menuconfig BeB 5%

NPU #REY menuconfig BEEEMN T :

-> Allwinner BSP
-> Device Drivers
->NPU Driver
-><M> aw nna vip driver -—-VIPLitehRZ<JR3
-><M> aw nna galcore driver ----Unifiedhix 2~i553

5.8.2 ig&MECE

NPU #RREY dts BgEIN T :

npu: Nnpu@7122000 {
compatible = "allwinner,npu";
reg = <0x0 0x07122000 0x0 0x1000>;
device_type="npu";
dev_name ="npu";
interrupts = <GIC:SP1L199 IRQ_TYPE_LEVELZHIGH>;
[ EEERIREARclk ¥/
clocks = <&ccu CLK_NPU=>, <&ccu CLK_PLL_NPU_2X>, <&dsp_ccu CLK_BUS_DSP_NPU_ACLK>, <&dsp_ccu
CLK_BUS_DSP_NPU_HCLK>;
clock-names ="clk_npu", "clk_parent", "npu-aclk", "npu-hclk";
operating-points-v2 = <&npu_opp_table>;
[ ERERRERARrst */
resets = <&dsp_ccu RST_BUS_DSP_NPU>;
reset-names = "npu_rst";
[+ EEB R E AR T/
interrupt-names = "npu";
[* EEENPURBER TR */
npu-vf = <696>;
power-domains = <&pd A523_PD_NPU>;
status = "okay";

I
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6.1 EWHFENMSIIMIRNE

X NPU FEHIEMFRUT:

e HF uint8/pcq int8/intle WEW AR, USESEM (W uint8+intl6. uint8+float32 &) &
ZihE A,
o ZIFEEN, UEIFEMIREEEZES N, W TFLite. ONNX B9 QAT 1&EE!,

6.1.1 EXRERNRER

RESHEBEEE TRRAN, FEAN, TEZNMNEBERKRIE, UTRE—
BRHESE, WEFT.
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[ acuity floatiEIEFE? ]

P

= &
{E%ﬁﬂﬁﬂ%ﬁ?] [%%Eﬁﬁ%@%ﬁ?]
N b - N BRI R E RS
£ TiRImHmanHE | (1. 3DooCinputmeta.yml IBEEER AR
=, ERISEARTE | [T ERE, HﬁEEE@ 5, E=E
Ky r%ean\ scaleAJBEERIE IRERRE;
B,
2. BXIE 21 e, FHacuity N
_ Eas =
foat IERSR, BHAR | [ srey (Sumrmews
% : _/ B%E, WIKLDZ, SRl MAper-

channellIEWX, 5=

2. =54, IEERMENEWR
/s, WIFMAInt16; szEA~
S, HiZfloat32iFR, BT
@UW%BE@PPU%:E; Y,

6-1r 2K THE

6.1.2 FEIRMENRE

o BEARHEMMKZEMIETSR, FEG U8 B, BIINT =M float KIEGEL;
o BRERATRANBER, & U8 BUREMRKKA, FIKA pcq BBEEMNTSERSHEE,

6.1.3 EtIRENSIFTAR

BERREREFR, FESNKEEMERNEBEERKINAINE, FEA Hpegasus_dump.shBl 28,
aCUity_tOOIkit I,E\-E/‘JT@!E&EE/‘Jcompute_tensor_similarity.pyﬂﬂ]zlgﬁﬂ:l%ﬁicompare.pyﬂﬂ]Z'Ko

6.1.3.1 3IfLbIK=ARMAE

5 F./tools/compute_tensor_similarity.py fl4& (CERZEME R acuity-toolkit-binary-x.x.x/
bin F) XttEWFIENKEMKEE, BT
WRIFE © HESERERNERAT. RE—HF
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# LR K E
python ./tools/compute_tensor_similarity.py 1.tensor 2.tensor

HHERME, S MENKEERS, G, BABEES;
1.0, BUAEEHR, BRI TR

BIMENRZEME, EllZ

euclidean_distance 489.9882
cos_similarity 0.999983

6.1.3.2 ZFEMILKE

TEHRE-IERENRIEIKENTE, EFMEELLRINEE,

o BT pegasus_dump.sh RIFE—EHKEHIERE;

# RIFERHEIEKS
./ pegasus_dump.sh model_name float

# IRTFUINt8 B IEIEKE
./ pegasus_dump.sh model_name uint8

o £ dump BIBHEREBEIZHITIREFTENRIMNLSE B F /9 tensor_list.txt;

o 1£ compute_tensof_similarity.py SEFAINI—DERER;

def cossim(tensorifile, tensor2file):
tensorl, tensor2 = get_tensor(tensorlfile, tensor2file)
euclidean_distance =0
cos_similarity = 0
if tensorl.shape==tensor2.shape:
dim_now =0
sess = tf. Session()

cos_similarity = compute_cos_sim(a,b,dim_now)
euclidean_distance = compute_euclidean_dis(a,b)
cos_similarity_result, euclidean_distance_result = sess.run(

euclidean_distance = round(euclidean_distance_result,6)
cos_similarity = round(cos_similarity_result,6)
else:

return euclidean_distance, cos_similarity

a, b = tf. placeholder(tf.float32,shape=tensorl.shape),tf.placeholder(tf.float32,shape=tensor2.shape)

[cos_similarity, euclidean_distance],
feed_dict={a:tensorl, b:tensor2})

print(' [INPUT ERROR]please make sure input tensors have the same shape!')

o ‘KT compare.py X{4F;

#!/usr/bin/env python3
import numpy as np
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import compute_tensor_similarity

folderl = './ dump_float/'
folder2 = './ dump_uint8/'
tensor_list_file ="'./tensor_list. txt'

fw = open('compare_result_cossim.txt', 'w', encoding="utf-8')
f = open(tensor_list_file)
line = f.readline(). split (' \n')[0] # FEASER readline() 5 7E
while line:
if (line.split('_")[0] =="Initializer '):
euclidean_dis=0.0
cos_sim=1.0
else:
euclidean_dis, cos_sim = compute_tensor_similarity.cossim(folderl + line, folder2 + line)

res_str = line +' eu_dis:{}, cos:{}'.format(euclidean_dis, cos_sim)
print(res_str)
fw.write(res_str + '\n')

line = f.readline(). split ('\n')[0]

fw.close()
f.close()

1T cpmpare.py, BIE]#Z tensor_list.txt HWNERERZ FINF LLIRTE N ER FkEEMUE ST
B,

[ python compare.py

(0 3588
1l float #EEEXT[ZHY tensor 147E dump_float BR, 38 uint8 EIIRZEY tensor BTE dump_uint8 BR.

b R 51 90 T BRI o

attach_cConcat_Concat_3@3_out@_e_out®_nchw_1_638@_85.tensor eu_dis:5938.3876953125, cos

894351806647 C05:0.9994609951972961

E 6-2: ZFEXTLLRIER

6.1.4 ELREBEHEA

BIEMERH D AR

e quantize_parameters: ZENENEE, EHEHE. SHELNILMRERANRLE.
e customized_quantize_layers: BEXEMW, AT T—RREEMH. Acluity TESTEXE4H N
BNHNENEE, BaUFHREREENENEE,

U= conv TR ZMiREAE RS, Hp:
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e out0 % conv TREHMNENKER
e weight A% conv TENENENKER
e bias 7% conv T & bias #IEMNEHEE

'@Conv_/model.23/cv2/conv/Conv_28:0ut0":

gtype: u8

quantizer: asymmetric_affine

rounding: rtne

max_value: 9.644393920898438

min_value: -9.644393920898438

scale: 0.07564230263233185

zero_point: 128
'@Conv_/model.23/cv2/conv/Conv_28:weight":

qtype: u8

quantizer: asymmetric_affine

rounding: rtne

max_value: 0.6329048275947571

min_value: -0.9523233771324158

scale: 0.006216580979526043

zero_point: 153
'@Conv_/model.23/cv2/conv/Conv_28:bias":

gtype: i32

quantizer: asymmetric_affine

rounding: rtne

max_value: 436738.8435466276

min_value: -436738.84375

scale: 0.0002033723721979186

zero_point: 0
BFERESHENX:
qtype SEIERE, Fla0: us,i8,il6,i32, 64
quantizer 2UHK, asymmetric.affine 25 IEXIFFEN
max_value/min_value FR#tit#iBNISRAE/&/IVE
scale EHELFIEF
zero_point EUNZRE

6.2 EWIEILTE

6.2.1 FmiEE

ERESAMER A, WHER yml XHfE, BIeT#TER#EE,

Golden tensor BFEEMKENTLL, ERNATREAEE ST ER.

X—FRBATFEREEN

# 2N, EFEmodel_namefrFEER
./ pegasus_import.sh model_name

# 1225 xxx_inputmeta.yml

# 1&25 xxx_postprocess_file.yml

# 7 IR

./ pegasus_inference.sh model_name float
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SR KEHRITER, EEREBNRSENTENI R, & float #IE, ERHIMAREIR,
B BIERRTA o

(0 3588
R xxx_inputmeta.yml X8 mean #l scale SEIEB AT S MAELIRATNEITAISE. FHIIN3TF yolovss Kiff, scale
HEE% 0.0039,

6.2.2 BHIE{EE

EMEMNE uint8. pcq M intl6, EWIFEEUT/LE:

o IYE 8/16bit £k, bias FIA 32bit £k,
e quantized X7 bias X#Fi32 M i64 £k, BTHEHERK,
e min_value. max_value S 2 NPU REFEAR, AP RIARXE,

6.2.2.1 uint8

# B N
./pegasus_quantize.sh model_name uint8

# EWEHEHEE
./pegasus_inference.sh model_name uint8

ENRMHEREFSI ML KEARBITEGR, EEREBNKT T —IIEHRE; EE4REHE
iw, NE—FRREENWEERES

6.2.2.2 pcq

X F 8bit By perchannel &, HERTEIEHNZEEN, EWEMAR, FIEMENSE, HIEH
Bt < EEIE A0,

#EW
./pegasus_quantize.sh model_name pcq

# SWEHEHEE

./pegasus_inference.sh model_name pcq

BUEHEHESIBHKEHBRNER, EEREBNHRT TP SHRE; EE4REHE
%, WH—FRESEMBES,
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6.2.2.3 intl6

#21
./pegasus_quantize.sh model_name int16

# E2HEHEEE
./pegasus_inference.sh model_name int16

EXEHEEESIMEKEHBIAER, EERERNRIT T —ITHEE; & intle EXEE
T, (DML, #ERSEWEEN float FHITHEIE,

6.2.3 RSENL
6.2.3.1 ¥ASE
EERBUAIRER:

e <modelName>_<dataType>.quantize 2%
e entropy.txt JEEXMH, BEAHRINBE —-compute-entropy = BEIER ZXH, tENEE—EHN
SWEE, BEEKR, BEBIR.

BREHTUTES R

1. 77 *.quantize 24X, XHREHKE customized_quantize_layers BEXZ2HEZ 7
2. EBEXENEIS, AEMN. B BRFEH—FTEHNE, Flu:

customized_quantize_layers:
'Sigmoid_Sigmoid_275_21'sdynamic_fixed_point-i16

Sigmoid_Sigmoid_275_21 BREEMENWNERZF, dynamic_fixed_point-il6 BHHE W AE
B, HBEZFHMHAM <modelName>.json SXHFHFREN,

3. fEChE LR

&%k -hybrid & -rebuild, B]£% pegasus_quantize-hybrid.sh iz, REIGOTF:

pegasus.py quantize --model yolov5s.json --model-data yolov5s.data --device CPU --with-input-meta yolov5s-inputmeta
.yml --hybrid --model-quantize yolov5s.quantize --quantizer perchannel_symmetric_affine --qtype int8

4. PITREENHIZA,
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AFE
customized_quantize_layers £ BEERER:

1. THETHERE.
2. EMERA%ESIE " IEER, HNIREESE AUERFE,
3. ESiEEYAE—g.

6.2.3.2 SRS

o FHENEN XY <modelName>_<dataType>.quantize;
o SFIMERL <modelName>_<dataType>.quantize.json X, ESHEEERER,

Hrh, <modelName>_<dataType>.quantize.json 5 import FYERERLEY <modelName>.json X
H3ftl, XPMMNNEX G EAEMECENIBRRRIRIZE, FBIXHNLTATE,

2 Sigmoid_Sigmoid_275_21 BME L, F—rEHHIERIT:

"Sigmoid_Sigmoid_275_21":{

"name": "Sigmoid_Sigmoid_275",

"op": "sigmoid",

"inputs": [
"@Transpose_Transpose_214.36:0ut0"
I,

"outputs": [
"out0"
]

}

EMENENERNT:

"Sigmoid_Sigmoid_275_21":{
"name": "Sigmoid_Sigmoid_275",
"op": "sigmoid",
"inputs": [

"@Sigmoid_Sigmoid_275_21_pre_asymmetric_affineu8_to_dynamic_fixed_pointil6_40:out0"
1,

"outputs": [
"out0"
]

}

"Sigmoid_Sigmoid_275_21_pre_asymmetric_affineu8_to_dynamic_fixed_pointil6_40": {
"name": "Sigmoid_Sigmoid_275_21_pre_asymmetric_affineu8_to_dynamic_fixed_pointil6",
"op": "dtype_converter",

"inputs": [
"@Transpose_Transpose_214_36:0ut0"
1,

"outputs™: [

"out0"
]
}

OEIEMENE, MESHR— FSlgmmd Sigmoid_275_21_pre_asymmetric_affineu8_to_dynamic_fixed_pointil6_40
, Op Hdtype_converter, BIERHERBURLIRIRIE, 18 u8 F)T intl6,
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6.2.3.3 1&{ETH

BEST4E uint8+float32 ‘R EHEEMNELIRIE,

1. uint8 £

# 21
./ pegasus_quantize.sh model_name uint8

2. {EeREWHF

FTA2MXH, HIBR customized_quantize_layers R RBEHAR, &
F58KHH.

2N

FERBEURENESR

# #WSigmoid_Sigmoid_275_21: float32/m = :
# Sigmoid_Sigmoid_275_ 21 N R BIREENWRENEEF, float32 SN AEE;

customized_quantize_layers:
Sigmoid_Sigmoid_275_21: float32
Slice_Slice_302_10: float32
Slice_Slice_280_50: float32
Slice_Slice_292_49: float32
Mul_Mul_282_4T7: float32
Sub_Sub_284_32: float32
Add_Add_285_1T7: float32
Mul_Mul_287_8: float32
Mul_Mul_294_34: float32
Pow_Pow_296_19;:float32
Mul_Mul_297_9: float32
Concat_Concat_303_5: float32
Reshape_Reshape. 307_2: float32

VRIS
1. BERZFAIER, SRTNTERNER,
2. ERAFE npuREBBHBLERLE-EER.

", line 223, 1in apply

if self.net.get_layer(lid).is_op('priorbox'):

AttributeError: 'NoneType' object has no attribut

Bl 6-3: EAENERF A ERIRIERT

3. BRHITEK

=

1s_op'

# PITREEWL
./ pegasus_quantize-hybrid.sh model_name uint8
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6.2.3.4 FEFEM

s TEFRENTE, BREREUNHFPNNTARNELEEN, BNEKRNVERD
xx_uint8.quantize X ™MELY, XIFaEE % T AN ELAITAYR) L :

E [ops/vsi_nn_op_conv2d.c:op_check:189]Inputs/Outputs data type not support: ASYM UINT8, DFP INT16 E [vsi_nn_graph.c:
setup_node:551]Check node[22] CONV2D fail

B EAREE, AI5S CONV2D TRBEX.

o BREENTER, A netron MHEITHAEME <modelName>_<dataType>.quantize.json X
, KERBEMEMABERABIBREFZIET R dtype_converter, @& ——X M, RHIET,
1 dtype_converter TR Z [BHIMEE R intle 216, EHIA U8 il6 5i16 ¥ u8 EXF
o
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images_656

permute

diype_converter

convolution

weight
bias

convolution

weight
bias

convolution

weight
bias

6-4: ‘EEEWIOE dtype_converter i
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6.3 QAT {ZEIFA

ERAEBUENEEMEREIER, WIIEIRA QAT EHRMIILZ (TFLite. PyTorch HHEZRX
QAT llZR) MAEEMINGEER, S Acuity Toolkit TEAIZIFMIREIER; TENERENS
NNER, FTEERBERBHENENSHS, THERITENIE.

BRIIFHIEMIEESEE . int8, uint8,
BRI FAIREIER: TFLite. ONNXo

B407E SDK B9 models/mobilenet_v1_1.0_224_quant BRMREIRELIEE, BANZEREG,
B _uintg.quantizeX fF, MIEF2HIRIE, TERFEHE. REXA4SHRES. BRAR
W

AwExdroid99:~/models/mobilenet_v1_1.0_224_quant$ tree

F—— channel_mean_value.txt

—— dataset.txt
——mobilenet_v1_1.0_224_gquant.tflite
L—— space_shuttle_224x224.jpg

EARMIIGEMER ZER, —MEEFIMEINNIZLAE,, BEnH REEZHNABAIESH
TR, BEMAERM QAT JIZRRERRI &E LU T ik

PyTorch: https://pytoreh.org/blog/quantizati@n-in-practice/,

Tensorflow: httpsé//www.tefsokflow.org/model’ optimization/guide/quantization/
trainingo
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7.1 FthIANA

7.1.1 ixMIEYTEEEFNIHEEE profile

RN EE Layer WERFRIZITER, TESRPEGIEITE AR SIRITH RIS koo
T:Eai—sdk/viplite—AndroidE‘Zviplite—tina/':PE"]debugg REXNNEXH:

#v1.13.0hRk 2
——debug
F——BW #AIEEREEARETHERTR
——libVIPlite.so
—— libVIPuser.so
——CNN_BW #A] B EE BT & H R
L—— DEBUG #a]&EEZ %% log
F——inc
| F——vip_lite_common.h
L——vip_lite.h
F——libVIPlite.so

L——libVIPuser.so

#v2.0.3kR7x
———debug
| F——BW
| | F——/libNBGlinker.so
—— libVIPhal.so
F—— CNN_BW
L—— DEBUG
F——inc
F——vip_lite_common.h
——vip_lite.h
——libNBGlinker.so
L—— libVIPhal.so

HEEFTFEILRIIRED ko SXfF, FEIEDX NPU BYSKSXAFHRBYR,

T4 Skt

V85x. R853 lichee/linux-4.9/include/npu/gc_vip_common.h
MR527. T527. AI985 bsp/drivers/npu/aw_nna_vip/inc/gc_vip_common.h
MR536. T536. A733  bsp/drivers/npu/aw_nna_vip/vip2/inc/vip_lite_config.h

BW 24T 7 vpmdENABLE_BW_PROFILING =4 1, BZ4F:
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+++ b/drivers/npu/aw_nna_vip/inc/gc_vip_common.h
@@ -289,7 +289,7 @@ choose driver runs on FPGA or silicon board.
AHB mode by default, read whole VIP core performance counters in the AHB registers by CPU.

*/

#ifndef vpomdENABLE_BW_PROFILING
-#define vpomdENABLE_BW_PROFILING 0
+#define vpomdENABLE_BW_PROFILING 1
#endif

CNN_BW ER#TF vpmdENABLE_CNN_PROFILING Z=#] vpmdENABLE_BW_PROFILING %=,
SEWT:

+++ b/drivers/npu/aw_nna_vip/inc/gc_vip_common.h

@@ -279,7 +279,7 @@ choose driver runs on FPGA or silicon board.
the rt_cnn_profile value is 1 by default.

*/

#ifndef vpomdENABLE_CNN_PROFILING

-#define vpmdENABLE_CNN_PROFILING 0

+#define vpmdENABLE_CNN_PROFILING 2

#endif

/*
@@ -289,7 +289,7 @@ choose driver runs on FPGA or silicon board.
AHB mode by default, read whole VIP core performance counters in the AHB registers by CPU.
*/
#ifndef vpomdENABLE_BW_PROFILING
-#define vpmdENABLE_BW_PROFILING 0
+#define vpmdENABLE_BW_PROFILING 1
#endif

DEBUG AJ#TH vpmdENABLE_DEBUG_LOG 7= /3 4:

--- a/drivers/npu/awnna_vip/inc/gc_vip_common.h

+++ b/drivers/npu/aw_nna_vip/in¢/gc_vip_common.h

@@ -319,7 +319,7 @@ provide richer profiling information of the internal NN/TP. This feature needs h
the rt_log valueis 1 by default.

*/

#ifndef vpmdENABLE_DEBUG_LOG

-#define vpmdENABLE_DEBUG_LOG 1
+#define vpomdENABLE.LDEBUG_LOG 4
#endif

(E R =L

KX R F & FEANIKE) ko ARG, HONFIKE), MigEIFIRZE LD_LIBRARY_PATH, 157
PeFr7E B RENEIfER. fIa0:

adb push BW /mnt/extsd/viplite/

adb push vipcore.ko /mnt/extsd/viplite/

adb shell

rmmod vipcore

insmod /mnt/extsd/viplite/vipcore.ko

export LD_LIBRARY_PATH=/mnt/extsd/viplite/BW
cd /mnt/extsd/test

.Jvpm_run -s sample.txt
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7.1.1.1 BW EAEFENEFSTIIERER

@dev0-core0{

Total read bandwidth (Byte): 5780864
Total write bandwidth (Byte): 1820736
Total BandWidth (Byte): 7601600

AXI read bandwidth (Byte): 0

AXI write bandwidth (Byte): 0

DDR read bandwidth (Byte): 5780864
DDR write bandwidth (Byte): 1820736
VIP total cycles: 1562296

VIP total idle cycles: 74925

VIP total busy cycles: 1487371

VIP total PWM: 95.20%

VIP NPU CLK Frequency : 900 MHz

VIP hardware profile time: 1652.6 us
VIP hardware profile FPS: 605.09

VIP hardware instantaneous bandwidth (MB/s): 4386.6
@

ZIERLE T} 5780864 Byte, SHEN 1820736 Byte, B{FATHEN 1562296, HAESHATH

#9 74925, FRASYRZAYZITAEY{E]Y 1652.6 us.

7.1.1.2 CNN ErREESEIE{THIERH &

start to run network=./mobilenetv2-12/network_binary.nb
debugfs is already mounted!

Now NPU Frequency,= 900000000

nodeld:141, core_id:0, uid:100, abs_op_id:0, layer name:ConvolutionReluPoolinglLayer2, operation target:NN
execution time: 200 us

@dev0-core0f

Total read bandwidth (Byte): 459968

Total write bandwidth (Byte): 0

Total BandWidth (Byte): 459968

AXl read bandwidth (Byte): 0

AXI write bandwidth (Byte):0

DDR read bandwidth (Byte): 459968

DDR write bandwidth (Byte): 0

VIP total cycles: 133443

VIP total idle cycles: 70483

VIP total busy cycles: 62960

VIP total PWM: 47.18%

VIP NPU CLK Frequency : 900 MHz

VIP hardware profile time: 70.0 us

VIP hardware profile FPS: 14294.79

VIP hardware instantaneous bandwidth (MB/s): 6270.5

l@

nodeld:142, core_id:0, uid:98, abs_op_id:1, layer name:ConvolutionReluPoolinglLayer2, operation target:NN
execution time: 164 us

@dev0-core0f

Total read bandwidth (Byte): 1472

Total write bandwidth (Byte): 530432

Total BandWidth (Byte): 531904

AXl read bandwidth (Byte): 0

AXl write bandwidth (Byte): 0
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DDR read bandwidth (Byte): 1472
DDR write bandwidth (Byte): 530432
VIP total cycles: 128227

VIP total idle cycles: 62497

VIP total busy cycles: 65730

VIP total PWM: 51.26%

VIP NPU CLK Frequency : 900 MHz
VIP hardware profile time: 73.0 us
VIP hardware profile FPS: 13692.38
VIP hardware instantaneous bandwidth (MB/s): 6945.6
l@

O EEFEEFHEHITEE T operation target. 1E1THYE] execution time. &/ 2t Total read
bandwidth. E# % Total write bandwidth,

7.1.1.3 DEBUG EERJEBEZF4 log

B NPU 3X5hRY DEBUG —ikefTF, BEN (Wahielil) —THTE,

7.1.2 PC MIBYHEFRE&1B R Profile

RENRTE

export VIV_VX_DEBUG_LEVEL=1

export VSIMULATOR_DEBUG=4

export DISABLE_IDELDEBUG=1

export VIV_VX_ENABLE_GRAPH_TRANSFORM=-Dump

FEMA Pegasus export S L SR, R REFEERSIERITENFMARIE,

wksp/yolov8s_uint8

F——BUILD

F—— GraphDump

| F——after_xxx_XXX_graph:json
|  ——applied_optimization.txt
| —— before_optimization_topology.json
| ——final_graph_topology.json
——graph.json

F——main.c

F—— makefile.linux
F——vnn_global.h
——vnn_post_process.c
——vnn_post_process.h
F——vnn_pre_process.c
——vnn_pre_process.h
——vnn_yolov8suint8.c
——vnn_yolov8suint8.h
——yolov8suint8.2012.vcxproj
——yolov8s_uint8.export.data
——yolov8s_uint8_fused.json
L—— yolov8suint8.vcxproj

Hr

WAFRE © BRiBeERHERNERAE. RE—TMF

XA4IaRA R f5: aw-document@allwinnertech.com 79


mailto:aw-document@allwinnertech.com

@LWIMIER
g MR

e GraphDump/applied_optimization.txt AEFRE&1E.

e GraphDump/before_optimization_topology.json AtREIIALEH

e GraphDump/final_graph_topology.json HiREI L4 (Bl RAEAIR ST TR L)
o GraphDump/after_xxx_XXX_graph.json AhalEE M IIIZEN

M AVHL log 30TF

Finial Groups Info ================

GPU Count =1 AXI-SRAM =0 Bytes VIP-SRAM = [479744] Bytes SWTILING_PHASE_FEATURES[1, 1, 1]

0 NN[(640 640 31, 1228800, 0x0x1fcd040(0x0x1fcd040, 0x(nil)) -> 320 320 321, 3276800, 0x0x205c3c0(0
x0x205¢3c0, 0x(nil))) k(33 3, 1536) pad(11) pool(11,11)]C[ 1]

1 TP[(320 320 321, 3276800, 0x0x205¢3c0(0x0x205c3c0, 0x(nil)) -> 320 320 32 1, 3276800, 0x0x2065ba0(0
x0x2065ba0, 0x(nil))) k(00 0, 0) pad(00) pool(11,11)]P[ 0]C[ 2]

2 NN[(320 320 321, 3276800, 0x0x2065ba0(0x0x2065ba0, 0x(nil)) -> 160 160 64 1, 1638400, 0x0x2068300(0
x0x2068300, 0x(nil))) k(33 32,21248) pad(1 1) pool(11,11)] P[ 1] C[ 3]

3 TP[(160 160 641, 1638400, 0x0x2068300(0x0x2068300, 0x(nil)) -> 160 160 64 1, 1638400, 0x0x2071a70(0
x0x2071a70, 0x(nil))) k(00 0, 0) pad(0 0) pool(11,11)]P[ 2] C[ 4]

155 NN[( 20 20 1281, 51200, 0x0x23875c0(0x0x23875¢0, Ox(nil)) > 20 20 801, 32000, 0x0x2392d20(0x0x2392d20,
ox(nil)) k(1 1 128, 11776) pad(0 0) pool(1 1, 1 1)] P[154] C[156]

156 TP[( 20 20 801, 32000, 0x0x2392d20(0x0x2392d20, Ox(nil)) -> 20 20 801, 32000, 0x0x1fca650(0x0x1fca650, 0
x(nil))) k(00 0, 0) pad(00) pool(1 1, 1 1)] P[155] C[157]

157 SH[(400 80 11, 32000, 0x0x1fca650(0x0x1fca650, Ox(nil)) -> 400 1 d»d, | 800, 0x0x20c1e90(0x0x20c1e90, Ox(
nil))) k(00 0, 0) pad(00) pool(00, 1 1)] P[156] C[158]

158 TP[(20 20 11, 800,0x0x20c1e90(0x0x20c1e90, Ox(nil))-> 20 20 11, 800, 0xOx1fch9b0(0x0x1fcb9b0, 0x(nil)
) k(00 0,0)pad(00) pool(@,11)]P[157]

Group 0[AS=0,VS=479744, Workload= 159] [ 0 - 158, 159], [0]

AXI-SRAM = 0 Bytes VIP-SRAM = 479744 Bytes SWTILING_PHASE_FEATURES[1, 1, 1]

Detected Segments
TL_VS(0-5)
TL_VS (6 - 10)

AB_VS (136 - 137)
AB_VS (140 - 158)

Block [0 - 5]
0NN DD -> VS [( 1228800, 71680),IC( 2304), KC( 1280), NNT( 0, 0)]
1TPVS->VS[( 71680, 153856),IC( 0),KC( 0),NNT( 0, 0]
2NNVS->VS[( 153856, 71680),IC(  0), KC( 12800),NNT( 0, 0)]
3TPVS->VS[( 71680, 71936),IC( 0),KC( O0),NNT( 0, 0)]
4NNVS->VS[( 71936, 71680),IC( 0),KC( 3840),NNT( 0, 0)]
5TPVS->DD[( 71680, 0),IC( 0),KC( 0),NNT( 0, 0)]

Segment Tiling (0 - 5)

LayerID operationID opCmdID UID INSTRUCTION CYCLE HARDWARE READBW WRITEBW kernelReadBW inlmageReadBW
MAC MACUtil NODE

92012260727200 NNE 2677184 0 960 2670336 88473600 10.56% vivante.nn.convolution.relu.pooling.layer2

00222403361680 TP 58880 0 0 0 0 0.00% vivante.nn.activation.layer

93062220 766514 NNE 35904 0 12352 0 471859200 53.44% vivante.nn.convolution.relu.pooling.layer2

10112210 1643488 TP 29440000 0 0.00% vivante.nn.activation.layer

154 01093 19 0 6647 NNE 10112 0 9088 0 4096000 53.49% vivante.nn.convolution.relu.pooling.layer2
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8101094 10035024 TP 1280 64000 0 0 0 0.00% vivante.nn.activation.layer
8201095180 1316 SHD 32000 0 0 0 0 0.00% vivante.nn.tensor.reducesum
8301096902794 TP 640 832 0 0 0 0.00% vivante.nn.lut.layer

Profiler Stats Info

1 graphs

159 nodes

0 instructions executed
63219247 NN clock cycles
79745024 NN read band width
48732096 NN write band width
0 NN AXI SRAM read band width
0 NN AXI SRAM write band width

e Groups Info ERNEBREFIBEHITESRT. MAREBRTFER,

o Detected Segments % BRIR B 3F 315

o REHNER—L Profile ER, BIEEREFHENTH. MANBMETER,
BRNEEFEREEER,

7.1.3 ixflIZEif DDR. NPU % Debug 2

1. $%) debugfs

VYN EEFSHNEES S

[ mount -t debugfs none /sys/kernel/debug

2. i%HY DDR §7iZE

[ cat /sys/kernel/debug/clk/clk_summary | grep ddr

INTER

[ pll-ddr 3 4 012400000000 0 050000 Y

A1tk DDR #fiZ /9 2400000000/2=1200MHz

3. i%EY NPU $aE R limBdEck

[ cat /sys/kernel/debug/clk/clk_summary | grep npu

INTER

[npu 0 1 0 696000000 0 0 50000 N

F 1tk NPU #Z 9 696000000=696MHz
3T v2.0.3 REGLARA, NPUREIER T SERANT:

SREY NPU BRI SR
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[ cat /sys/kernel/debug/viplite/clk_freq

)

INTER

supported frequencies:
328000000 (Hz)
492000000 (Hz) <---- current freq

Fitt NPU BYRT Sy 328Mhz. 492Mhz, HAETRISEERZ 492Mhz,

IEBSEER NPU BYSHER A TR

[ echo 328000000 > /sys/kernel/debug/viplite/clk_freq

TR B &8 OFT Ellsuccess to update to frequency 328000000

cat /sys/kernel/debug/viplite/clk_freq
supported frequencies:
328000000 (Hz)<---- current freq
492000000 (Hz)

AGEE
1. REERBRTAFRETME, RERMARRRN, WYIIERE,

2. ECREVRR(ERIRAER, EFAL. ERRFREBERIFDIME DT IAIRE,
3. NPU fER3#EH, RelEsHE, BOHFIRTNPU is runningginable to change freq3TEN,

4. i%EY NPU loading kiR

[ cat /sys/kernel/debug/viplite/core__loading

INTFER

NPU Loading -----> Core0: 0%
NPU Loading -----> Core0: 34%
NPU Loading -----> Core0:96%
NPU Loading -----> Core0: 93%
NPU Loading -----> Core0: 0%

NPU SRR R LUEZ MG, LSRRI HIZ SRR NPU EARE .

7.2 489

7.2.1 #B32HR

o HIGRIEAEXFERY
o WK HHEE IIFERS
o NPU #eIEFERT
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7.2.2 NPU 2B I1T 1R

1R profile log 9

LayerlD operationID opCmdID UID INSTRUCTION CYCLE HARDWARE READBW WRITEBW kernelReadBW inlmageReadBW
MAC MACUtil NODE

92 012260727200 NNE 2677184 0 960 2670336 88473600 10.56% vivante.nn.convolution.relu.pooling.layer2

00222403361680 TP 58880 0 0 0 0 0.00% vivante.nn.activation.layer

93062220 766514 NNE 35904 0 12352 0 471859200 53.44% vivante.nn.convolution.relu.pooling.layer2

10112210 1643488 TP 29440000 0 0.00% vivante.nn.activation.layer

154 01093 19 0 6647 NNE 10112 0 9088 0 4096000 53.49% vivante.nn.convolution.relu.pooling.layer2
8101094 10 035024 TP 1280 64000 0 0 0 0.00% vivante.nn.activation.layer

820109518 01316 SHD 320000 0 0 0 0.00% vivante.nn.tensor.reducesum

8301096902794 TP 640832000 0.00% vivante.nn.lut.layer

Profiler Stats Info

1 graphs

159 nodes

0 instructions executed
63219247 NN clock cycles
79745024 NN read band width
48732096 NN write band width
0 NN AXI SRAM read band width
0 NN AXI SRAM write band width

DEEFER, WL log FA7R,

o CYCLE %79 NPU #5358 &, XM ERSEIJ CYCLE FREA NPU SR ENA] B i & EFEY,
o HARDWARE WHEfFItE 27T, H5IXYE TP, NNE. SHD i+H &7t
e READBW. WRITEBW AEERRIARHHTES

BIEEEEFNRNBHRT, UKITEHRTHLE, ZEEANEEEERE, BEBELYE,

o B NNE B /35N
o HEHITEIEFRIFFER
o HHIRFISE, —fARtUEHIETIRFIRE

7.3 {ikiEi¥

1. RIEERCENE, BEERLEFHNKRK, SWAIBKET,;

2. RIEEBEFNBHITERT, 446 (NPU_BFEHEYIK) , SHD BF (B PPU S E
F) BEALUER NNE BEFEK;

3. REFEREFRE, W conv+relu+pool, conv+add, conv+relu+pool+add

4. FRBRBEEN, TEAENKER

5. BAOELENKENRY/TEEZ, SBRARTEERER LD, RIEMEE SRAM TREFES
1TEUE, FEE 32bit XYtk

6. RIBEH T IRHIIGE B B AR IR
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8.1 {REE R

—. BEKECE R RE

RS2 1:

Traceback (most recent call last):
File "pegasus.py", line 131, in <module>

File "acuitylib/acuitynetbuilder.py”, line 81, in build_normal_graph
File "acuitylib/acuitynetbuilder.py", line 44, in _try_build_dataset
File "acuitylib/dataset/file_path_dataset.py", line 32, in __init__
File "acuitylib/dataset/base_dataset.py", line 95, in __init__

File "acuitylib/dataset/text_dataset.py", line 9, in _build
FileNotFoundError: [Errno 2] No such file or directory: 'dataset0.txt'
[30846] Failed to execute script pegasus

[F&A: R dataset0.txt X, AlaeE A TIE.

1. KRB datasetO.txt X, WZEMNIES ;
2. pegasus_quantize.sh FI1RE H R ER K R ANTo

fRRAGE: AEMIEEXHS inputmetayml X path 28— pegasus_quantize.sh &
BERAS (BRMEEXHER) , 3 pegasus_quantize.sh TEREE R,

BiR{E2 2:

File "numpy/core/fromnumeric.py”, line 57, in _wrapfunc
ValueError: cannot reshape array of size 2304 into shape (3,1,256)
[5009] Failed to execute script 'pegasus' due to unhandled exception!

[RE: batch R4 1B, FEETE dataset.txt FEEE—MHZ (3,1,256) B npy XHEER.

BRI 1EFFA batch YRR EI— npy X2, path FEEEEX MUEXHHRE, F
YNECE path: data_30_1_256.npyo ¥ (ZHINEEEE) BE=MEETT %o

HIRE2 3

Traceback (most recent call last):
File "pegasus.py", line 131, in <module>

File "acuitylib/dataset/text_dataset.py", line 54, in batch
IndexError: listindex out of range
[34252] Failed to execute script pegasus
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RE: SEUHBEHEFAXT, BERFZ2EMAERE, fla:. =PNEAN, E£H— dataset.txt, B
dataset.txt E—1TREE T W MNMUBRZ.

RAE: KB inputmeta.yml XHHY path £24F0 dataset.txt FRAVEIER RIS,

$EIREE 4:

D Kk ok ok ok ok ok ok ok ok ok Setup database (1) Kk ok ok ok ok ok ok ok ok ok
Traceback (most recent call last):
File "pegasus.py", line 131, in <module>

File "acuitylib/dataset/base_dataset.py", line 100, in __init__
File "acuitylib/dataset/text_dataset.py", line 11, in _build
File "encodings/ascii.py", line 26, in decode
UnicodeDecodeError: 'ascii' codec can't decode byte 0x93 in position 0: ordinal not in range(128)

[RE: ###7 dataset.txt XKW, ABIEEFFF, AJEE path EHIZE npy X1
fBRAE: KT inputmeta.yml XHEFIEIRER tpye, EIEA NPY,

- path: data/data.npy
type: NPY

fHIR(ER 5!
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RE: xxx_inputmeta.yml #1 xxx_postprocess_file.ym| XS HIEE R EH,

BARFE: KE xxx_inputmetayml X H HFH mean, scale SR EFTIREEH; ¥
xxx_postprocess_fileyml ## add_postproc_node S i#i& A true, HWIBLRH NPU R IP
R 2MF L.

Z. ZiBERXRE scale &

B : 7E Acuity Toolkit 6.21.1 Z&f, inputmeta.yml #9 scale RZIFEE—ME, S3IAKAERK
ENBARE, CMEEZENNR, RESTMELZEWEHIERE,

RRFGE: B THE, SRBUTHIFHITHIRETILIE,
FIENFEBEZRE G BGR = MEEEPB X BB mean 5 scale(1/STD) {&:

- These are in BGR and are for ImageNet
MEANS = (103.94, 116.78, 123.68)
STD =(57.38,57.12, 58.40)

$£—F . BZUWT python 5, KEREZMLERTFN npy Xf+:

img_path ="./images'
mean =[103.94, 116.78, 123.68]
scale = [1.0/57.38, 1.0/57.12, 1.0/58.40]

img_file_list = glob.glob(os.path.join(imgupath, '*.jpg'))
for img_file in img_file_list:

img0 = cv2.imread(img_file) # BGR

assert img0 is not None, 'Failed.to load ' +¢dimg_path

# resize
new_shape = (550, 550)
img = cv2.resize(img0, new_shape)

pre_data = (img- mean) * scale
npy_file_name'=img_file.split(".jpg') [0] #".npy'

np.save(npy_file_name, pre_data)
#_ ERREF I py EHERS TUNARWEIIEES, = 5 K Anchwig =, 1BMEURRIBE L

£ dataset.txt WEF BRZ N npy XHEFEZE, . ./images/dog.jpg B /3./images/
dog.npy;

B=%: BIE inputmeta.ym| X, mean 5 scale BB T:

layout: nchw

shape:

-1

-3

-550

-550

fitting: scale

preprocess:
reverse_channel: true
mean:
-0
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-0
-0
scale: 1.0

=. BSENSHERRE

HIRE2E 1:

Traceback (most recent call last):
File "/root/acuity-toolkit-whl-6.30.10/bin/pegasus.py", line 131, in <module>
main(args)
File "/root/acuity-toolkit-whl-6.30.10/bin/pegasus.py", line 108, in main
ret = medusa.execute(args)
File "acuitylib/app/medusa/commands.py", line 214, in acuitylib.app.medusa.commands.execute
File "acuitylib/vsi_nn.py", line 589, in acuitylib.vsi_nn.VSInn.quantize
File "acuitylib/app/medusa/quantization.py", line 153, in acuitylib.app.medusa.quantization.Quantization.run
File "acuitylib/app/medusa/quantization.py", line 51, in acuitylib.app.medusa.quantization.Quantization.
_run_quantization
File "acuitylib/app/medusa/quantization.py", line 86, in acuitylib.app.medusa.quantization.Quantization.
_quantize_net
File "acuitylib/app/medusa/quantization.py", line 105, in acuitylib.app.medusa.quantization.Quantization.
_generate_hybrid_table
File "acuitylib/optimize/optimizer.py", line 299, in acuitylib.optimize.optimizer.Optimizer.apply
File "acuitylib/optimize/rules/quantize/hybrid_insert_converter_layer.py", line 279, in acuitylib.optimize.rules.quantize
.hybrid_insert_converter_layer.HybridInsertConverterLayer.apply
File "acuitylib/optimize/rules/quantize/hybrid_insert_converter_layer.py", line 270, in acuitylib.optimize.rules.quantize
.hybrid_insert_converter_layer.HybridInsertConverterLayer._insert_dc_forshybrid «quantize
File "acuitylib/utils.py", line 128, in acuitylib.utils.get_subgraph
TypeError: 'NoneType' object is not-subscriptable
SUCCESS

[R&E: hybrid_insert_converter_layer@ & & $51%, customized_quantize_layers SE#IEKXFIE
7: 18

BRFE: customized_quantize_layers BHHEIRZFAMLEES| S, FHREBERFHLALH
F, WAAE5|SIEER,

H|IR(ER 2:

ruamel.yaml.parser.ParserError:whileiparsing a block mapping
in "<unicode string>", line 2, column 1:
version: 2
A (line: 2)
expected <block end>, but found '<scalar>"'
in "<unicode string>", line 2173, column 12:
'122_193":float32
A (line: 2173)

During handling of the above exception, another exception occurred:

Traceback (most recent call last):
File "/root/acuity-toolkit-whl-6.30.10/bin/pegasus.py", line 131, in <module>
main(args)
File "/root/acuity-toolkit-whl-6.30.10/bin/pegasus.py", line 108, in main
ret = medusa.execute(args)
File "acuitylib/app/medusa/commands.py", line 212, in acuitylib.app.medusa.commands.execute
File "acuitylib/vsi_nn.py", line 236, in acuitylib.vsi_nn.VSInn.load_model_quantize
File "acuitylib/acuitynet.py”, line 403, in acuitylib.acuitynet.AcuityNet.load_quantize
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File "acuitylib/acuitylog.py", line 260, in acuitylib.acuitylog.AcuityLog.e
acuitylib.acuityerror.AcuityError: ('Exception:<class \'ruamel.yaml.parser.ParserError\'> while parsing a block mapping\
n in "<unicode string>", line 2, column 1:\n version: 2\n * (line: 2)\nexpected <block end>, but found \'<scalar
>\'\n in "<unicode string>", line 2173, column 12:\n  \'122_193\":float32\n A (line: 2173) File:acuitynet.py
Line:394', None)
SUCCESS

[RE: customized_quantize_layers SEIE A EH.
R customized_quantize_layers B3 8 SEEE —1K.

HiZER 3:

W 09:39:40 Load file /workspace/demo_hybird/demo_hybird_pcq_float32.quantize failed.
E 09:39:40 Exception:<class 'ruamel.yaml.scanner.ScannerError> while scanning a simple key
in "<unicode string>", line 67017, column 3:
'1347_106"float32
A (line: 67017)
could not find expected "'
in "<unicode string>", line 67018, column 3:
'1791_84": float32
A (line: 67018) File:acuitynet.py Line:399

[RE: customized_quantize_layers 2EE N AR IEH.

BARF%: customized_quantize_layers B ETRITEEEEMIK,

8.2 Ui{lERE (r) &H

—. vpm_run Z{TiEE & RS

HIRGES 10

failed to read sample.txt
failed batch is NULL

Segmentation fault (core dumped)

FEE: vmp_run @3 BITRHEFITREXMH R, Mix sample.txt BI#R1T#F 7 Windows(CR LF)
g\r\no

fBRF5E: A notepad++, Fdos2uniBn LIEDS o

HIRE2 2:

unsupported input file type=tenso.
error input file type
Segmentation fault (core dumped)

RE: vmp_run ML [AFRR, YRE—MEELEE (B, 2L\ ERLEERF. MBTHRITREITR
B %, iz sampletxt &8 2T H—1T,

BRA#E: sampletxt REZTH—17,
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BiIR(ES 3!

[ Test output 0 failed: data mismatch. Output saved in file ./output_2.dat for further analysis. ]

RE: EEEXMHHE golden 17%, S#fThaMLLY, BRFA—, MBAXRNEERT. NRET
ZMRE, SMIERRL, FBHIT.

ARG E EENKZ MEE, NERE golden 172,
—. NPU #I3a{tx

ﬂ‘“{“l%\ 1

#F8 P N PR RZREIE Tvip_init(64*1024*1024)
gevip_os_init, fail to mmap device vipcore, video memory size: 04000000

ARERE: EERABRITRMENFEEM vpm_run TEEEERETT, WHSREG/RE#, e
HENREFRNTAE, ENAEREANITARER xxxx_arm-linux-gnueabihf, i SDK 1E{#a9
a4 oS ERN T AR toolchain-sunxi-glibc, SR,

fRRFE: BEMNAREFNRFELAY, REXBERNRIZETMIERLE,

ﬂ‘“{“l@\ 2

#AF N BEFEITIREITED

[0x98a6U980]gcvip_os_call_kernel[339];fail to ioctl vipcore, command[0]:CMD_INIT, status=-1
[0x98a6u980]gcvip_user_init[356],  fail tO call kernel for cmd init, status=-1.
[0X98a6u989]gcvip_init [4249], failed tO user init

HIZIREETTEN

npul[a67][a67] DMA Address = 0x00000000
npula67][a67] dmaLow =0x00000000
npula67][a67] dmaHigh =0x00000000
npula67][a67] COMMAND BUF DUMP
npula67][a67] 63383000 : 0801006B FFFE0000 080L0E12 00490000 08010E02 00000701 48000000 00000701
npula67][a67] 63383020 : 10000000 00000000
npula67][a67] failed to.setup MMU, idleState=0%x0
npula67][a67] core0 mmu.enable fail for command mode

npula67][a67] fail to enable MMUjstatus=-1.

npula67][a67] fail to init core0, status=-1.

npula67][a67] fail to hardware initialize, status=-1.

npul[a67][a67] vipocre, failed to kernel call, command[0]: CMD_INIT, status=-1
npula67][a67] vipocre, failed to ioctl, command[0]: CMD_INIT

ATEERE: IR F A% NPU, 5¢&E NPU LEBZESEINPU RETA, NAREFIEA vip_init() #
mPSTE

e e e e e e e e e e

BRI E: EHinsmod vipcore.ko, EEMAZ log #HITHZE,
=. NPU Hang

MK RWEAZBTH, HIM “FE KE, ctri+c M ctri+z HIER L. FF—EBTE (49 20s)
&, fTEN—HEEMIERRL,

Log XRER:
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failed to wait interrupt, timeout....
start device0 hang dump dump_finish=0

***********************************

****************

NPU iZ{Ti#8RY, #H N HangDebugIR7, FTENEBRRIREEIR. HAlHang NBHFERFNES.
ttoh, EHEFE iﬁﬁ_/l\%ﬁiﬁiE’\Jviplite_hang_capture_xxxx_xxxx.log}‘d’-'f:o

AIRERA

NPU RIGERIN UL T RESBUIR AT THERT

NBG #AURIF (a0 OTA AHREEAERTE) ;
REAGHEIR (F90: PCIR{AEEIENIREETIAMIE) ;
NAEFEIR (fa0: MAERET AP EREIR) ;

RRZMR (Fl0: SEARRELERN ZRREELK) ;
IXohERIRACE (F90: BoUT RchERE )

NPU BRIt (Fld0: BEFRRE) ;

SHMERZE (FI40: DDR BE S NPU FXEX buffer 1K) o

No ok W=

Hang Log FE LB, &R NPU B4 RIEEBD.

chipverl =0x00000000 #7390
chipver2 =0x00000000 #7350
chip date =0x000000004#/90
chipcid =0x00000000 #7590

Hang Log RELLFER, &as NPUKRERZZIZITAY cmd, FHE NPU BBRIEE 4R DDR UE
N/3REX CMD (&

dmaLow =0x00000000 #40
dmaHigh =0x00000000 #90
dmaState = 0x00000905

HiE B

1. PCuRfAEHIEMME AR R MBEH ML ERER, TIg&MEA vpm_run TRMIX GRS ERE
B

2. YIAERY (40 ai-sdk #AY example) R ;

3. 10& NPU . HMMRREERIER.

B EENMPIEFATE, BATRNRHUUTXHE:

1. BB json X,

2. viplite_hang_capture_xxxx_xxxx.logj({'—'f: (Hang EﬁE%EﬁE%EEBEEE) o

3. #2/® DEBUG & 3I8i&&ixnE O LOG (IXThIREY inc/gc_vip_common.h €28 vpmdEN-
ABLE_DEBUG_LOG /3 4) »
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fRRF5E:

1. 1R4E XA RIRE R EOR AR B /N A /IR mh /R IRl ,  $REIXT N AY R EEH 1T AR R

2. BB PIIAEE Hang MR ALE] (GBEBXR A VREMERZ A FEHE) , FIi0: Hang LAG recov-
ery; Hang LUS# N\ HANG DEBUG, {BR4ERL log, TT&R=IE,

M. #EOFERRIR

NPU NP HRER, MEBE.

BiRfE21:

gcvip_query_input[4049
gcvip_query_input[4066
gevip_query_input[4049
gevip_query_input[4066

, index=1 > network->fixed.header.input_count=1 error
, failed to query input[1], property=7
, index=2 > network->fixed.header.input_count=1 error
, failed to query input[2], property=7

ﬁ: *ﬁgg;-\ﬁ l/l\tf@)\ (inputfcount:l) ) mﬁﬁ;F%g@ﬁavipfqueryfinputﬁ%l:lE"L@T 3/I\§ﬁ)\5’9f§:§\
(index=1/index=2) , FHIEIREE. EFrBEREE@HEE STATE vip_query_input.

fRRFEZE: KBNS vip_query_input/output IZOM index 2 FiZEEH, EEWHEEEN
#7524 B8 vip_query_outputs

8.3 REFE R

—. TMFREDRE, RiEEEREE T
mMKR:

inputmeta.yml| #ZBB LA TECE & E RGB WM NGFSHRE, RinHIRREHS5RIGT R B HIR
I,

preproc_node_params:
add_preproc_node: true
preproc_type: IMAGE_RGB

inputmeta.ym| #ZBRUTEREIRE NV12 ANGSEEE, RisHERHSRETSRENEIES
RE.

preproc_node_params:
add_preproc_node: true
preproc_type: IMAGE_NV12

[RE: FLET R yuv2rgb HMEWEATN, FIABFE OpenCV BURRAERRIR AT

BARFE: TS H nb XHHIEBEIFE S Bexport VSI_NN_ENABLE_OCV_NV12=1, {8 OpenCV MItT R
A, EFMSH nb XXHEIA] (pegasus export #17E) o
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8.4 IREINTFRH

—. MR ESEHIREKXRNA vip_init IS

BR vip_init k2 E—FRTE, NPUREERZRNTE, TERHTHSHE. BRIEIXK,
BAURER; AEIR, RABESDEREN. FRIREGENVRURER.

RRRFE:

@. f#H nbinfo DFIERANTE HAE R, 1RIE Total Memory SHFEERNIRER H 2~5% £HHITT
xR

# ./nbinfo -m network_binary.nb

Memory Info

e %k Kk ok gk Kk ok ok ok ok gk ke ok ok ok ok ok ke ok ok ek ok ke ok ok ok ok ok ok ke ke ok ok ok ok ke ok ok ke ok ok ok ok ok ke ok ok ok ok ok ke ok ok ok ok ok ok ke ok ok ke ok ke ke ok ok ok ok ok ke
Total Video Memory (bytes): 16507392

Total System Memory (bytes): 57796

KA kA A KA A A A A A A A A A A A A A kA A A A AR kA A A A Ak A kA Ak kA Ak kA Ak kA Ak kA hhkhkhkhkkhkhk kA khk kA khkhkhkkhkkkkhkkkkkkk

It HFEREH 16507392+57796=16565188, RIEE MEEHTRECE vipdinit B9E,

@. NRFBRIGHNRFHEE, TUFEDERBARNANE, HERSNREDSERLRIMA
BHTO LUT R SCRRFr RN, RS RUOT:

a. {BPRERENLES, RITE=SbRINFTENGEINTFEERER:

FRAGFHECRT, FIENARFHENREURFDEEAGFA), Bk gc_vip_video_memory.c X!
#if ypmdENABLE_VIDEO_MEMORY_HEAP

+ PRINTK("heap free size = %d , need.memory = %d\n", context->video_mem_heap.free_bytes, GCVIP_ALIGN(size,

align));
if ((gckvip_heap_capability(&context->video_mem_heap) & alloc_flag) == alloc_flag) {

RFHED RN, BEEREFHIENRERNANRAFERE, B2 ge_vip_kernel_heap.c Xf4:

heap->free_bytes -= pos->size;
+ PRINTK("memory heap allocate %d sizes memory,free heap update %d sizes\n", pos->size, heap->free_bytes);

BB, BEEDSHEHRFA/N, B linux/ge_vip_kernel_allocator.c X4 :

node->mem_ion_dyn.size = node->size;
+  PRINTK("use dyn allocate %d sizes memory\n", node->mem_ion_dyn.size);
gcOnError(aw_vip_mem_alloc(kdriver->device, &node->mem_ion_dyn, "vip_dyn"));

b. 1&e4filiz, AREITHIE:

A nbinfo TEREN—1MA/, SER vip_init WEIRANE D B EBRENEFHTHRAIBIRESD
FERIA/) [AIIRBIRIGNFEB K] , FINERIE 30M KBIRE, R vpm_run fIiE:

- status = vip_init(1*1024*1024);
+ status =vip_init(30*1024*1024);

{miFEIEE adb push i A#RIREE, E1THIFE:
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((./vpm_run sample.txt )

¢, FIHER, HEERRFEX):

BEITENLOG, RFBXEIRFABAFENEAFA), UREE—RRFHEDENBAFHER
== 1T

## AFHESECA/DN, HET—1R 31457280 K/NHIRTFHE
[9546.855112] enter aw vip mem alloc size 31457280 vip_heap

## AFHE D640/ NINTZET, SAKRTFE:
[9546.956715] npu[5e3][5e3] heap free size = 31426560 , need memory = 640
[ 9546.964234] npu[5e3][5e3] memory heap allocate 4096 sizes memory,free heap update 31422464 sizes

# RE—XNFHEDEE, NFHEREN 14862336 :
[ 9547.294743] npu[5e3][5e3] memory heap allocate 45056 sizes memory,free heap update 14862336 sizes

MEMRAIE: 31457280-14862336=16594944, FERIIAZEE vpm_run B9 vip_init BYELAIGIE,

(1 3588
EARNFREENERETHE, SRURE—RNFESRNERE, FEH#—PIRIE LOGHNRNFERERTHE,

=. nfEafERTMERE

B RAUS1TRIN create. prepare RERIBERER SHA—ERNE, MMBAEAER, £H
SHIF, AITERE. FEHERT NPU EXEAGFHIET,

R E:
NPU IXzpCR3 R, IR request_mem_region OB THIBEHHIRMENE:

[ region = request_mem_region(kdriver->cpu_physical, kdriver->vip_memsize, "vip_reserved"); )

QFEREXNZAUR NPU IKNECE, H7E dts RECETAERFENE,
RIFPR:

@. ECE dts XHLUNBRE:

FCE dts SXfHAY reserved:

reserved-memory {
#address-cells = <2>;
#size-cells =<2>;
ranges;

bl31{
reg = <0x0 0x48000000 0x0 0x01000000>;
5
[*BLENPUIRIRTN S 7Z AL K K/ /
vip_reserved {
reg = <0x0 0x50000000 0x0 0x01000000>;
no-map;

I

b
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@. E2E USE_LINUX_RESERVE_MEM %

fEEL Kbuild AN TR T A B RFECE |

((export USE_LINUX_RESERVE_MEM=1 )

3. 1&24 linux/allwinner/gc_vip_platform_config.h XHEZERY E dts B9 reserved N1F:

#if defined (USE_LINUX_RESERVE_MEM)

#define VIDEO_MEMORY_HEAP_SIZE (16 <<20)

t#else

#define VIDEO_MEMORY_HEAP_SIZE (32<<20)

#endif

/* defalut base pyhsical address of video memory heap */
#define VIDEO_MEMORY_HEAP_BASE_ADDRESS 0x50000000

¥ Size LA Base #RXIRZ L dts XA E RFHIUE R A/,

@. EMWIFMHEE, EEFTEN:

[ 4383.316482] npu[55d2][55d2] contiguousSize  0x01000000
[ 4383.322628] npu[55d2][55d2] contiguousBase  0x50000000

RiEzThiiE, EEREFOERERRNIAEIIL:

[ 92.690323] npu[155][155] video memory heap base physical=0x50000000, user. logical=0x0000007fa6659000, kernel
logical=0xffffffc00c000000, size=0x4000000 bytes

[ 94.226776] npu[155][155] video memory heap_alloc, physical=0x50000000, virtual=0xfff00000, kernel logical=0
xffffffc00c000000, user logical=0x0000007fa6659000, handle=0xffffff80c8a69900, size=0x280, align=0x40, allo_flag=0
x611

A0, BRIHTFRENIFEHERX N address L size BIRTF,

8.5 JXzjia)ER

1) MEAEE ZiF NPU SERAIBI PRI :

$ mount -t debugfs none /sys/kernel/debug
§ cat sys/kernel/debug/clk/clk_summary | grep -i npu

pll-npu-4x 2 2 01200000000 0 050000 Y
pll-npu-1x 0 O 0 300000000 0 0 50000 Y
pll-npu-2x 1 1 0 600000000 0 0 50000 Y

npu 1 2 0 600000000 0 050000 Y

#ILEBINPURRSR B $H47=E /1 600MHz
2) NPU $53REISPSARMIECE 504
BUUTFAEE NPU R IREY SRR
1. 1BEL dts IREMM;

2. BRI, BT REIERIRFHIREK;
3. HIEMRIFHAZNARERRE ML, FTLUEE uboot B3 TUEDK;
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4. CCU_DEBUG B9A =0

TRNE ERECEE!
ON

V85X & 24 clk-sun8iw21_tbl.c ARIMZFHXT WIS /E, BEX clock-frequency &%, HMTE
B2 dtsi X H npu_opp_table 1=, MEBRMFIAEFNF VF B, BHOZEW
npu_opp_table T mXTRIEY VF RS HINE/BEE (HREFESNTF VF R)

fEeR dts IRE X 1!

@. ERIEERY, BESEERBSFHRER:
RMIIREEERE, WainsBsECEN IR NIEEE, EREIENREEERRIE:

--- a/drivers/npu/aw_nna_vip/linux/allwinner/gc_vip_kernel_drv_platform.c
+++ b/drivers/npu/aw_nna_vip/linux/allwinner/gc_vip_kernel_drv_platform.c
@@ -537,7 +537,7 @@ vip_int32_t gckvip_drv_adjust_param(
pr_err("vipcore: Couldn't deassert NPU RST\n");
return -EBUSY;
1
+ mod_clk = 696000000;
/* Set NPU CLK */

G\ HERIFHARNANEEFRREE, JLUET uboot FITGFEER:

reboot uboot

#EFHL FubootfF:

fdt list /soc/npu

#V85X{&ekclock-frequency, EfthFE&{EEL/soc/npu_opp_tables =
fdt set /soc/npu clock-frequency <696000000>

fdt list /soc/npu

save

boot

@. CCU_DEBUGHIA=:

mount -t debugfs nm/sys/kemel/debug

echo setrate > /sys/kernel/debug/ccudbg/command
echo npu > /sys/kernel/debug/ccudbg/name

#Set NPU CLK

echo 696000000 > /sys/kernel/debug/ccudbg/param
echo 1> /sys/kernel/debug/ccudbg/start

cat /sys/kernel/debug/clk/clk_summary |grep -i npu

BILUE NPU R BT SHRETE J 696MHze 7E v2.0.3 IE5), REEMEA clk_freq 1T IRBHERUA
5, %0 (3UZH DDR. NPU % Debug f58) -

3) VIPLite 5 Unified R&hEET RIBI{ERR?

VIPLite/Unified IXEID B AARE NPU AR, REFERNEH, [EH Unified BEEERZVL
FAREFEEH VIPLite]

4) 3{aF S DEBUG $TED
FiE—:
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£ Kbuild B8 Mlexport bEBUG=1BN Rl E B P B M AIZFTENE E A @E1FI

export AUTO_CORRECT_CONFLICTS=1
+export DEBUG=1

FiE=:

XHEER: W

128 NPU 8935 S2#F 8 vpmdENABLE_DEBUG_LOG %3 4:

T4 Skt

V85x. R853 lichee/linux-4.9/include/npu/gc_vip_common.h
MR527. T527. AI985 bsp/drivers/npu/aw_nna_vip/inc/gc_vip_common.h
MR536. T536. A733  bsp/drivers/npu/aw_nna_vip/vip2/inc/vip_lite_config.h

--- a/drivers/npu/aw_nna_vip/inc/gc_vip_common.h
+++ b/drivers/npu/aw_nna_vip/inc/gc_vip_common.h

@@ -319,7 +319,7 @@ provide richer profiling information of the internal NN/TP. This feature needs h
the rt_log value is 1 by default.

*/

#ifndef vpomdENABLE_DEBUG_LOG

-#define vpmdENABLE_DEBUG_LOG 1
+#define vpomdENABLE_DEBUG_LOG 4
#endif

BERSE R e BT R IF IR B s
5) MAERILETERES

/ # cat /proc/interrupts | grep -i vipcore

108: 88 0 0 0 0 0 0 0 wakeupgen 199 Level vipcore_0
##Unified iR A& vipcoreift galcore

6) IEzhENHKI

root@TinaLinux:/#rmmod vipcore
unloading the module failed

[RE: BHZEECEREE, SHEHKW.

fERIE: FH “Is-l/proc//fd/ | grep vipcore” Z#E “lsof | grep vipcore” ZEEMPLEHIE L
F vipcore, FHER “kill-9id” SHHREXHIZ, REBREFIRENEIF,
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g XHEEE: W

E{E =R

H&*yﬁﬁﬁ ©2024 E’E/'@élu\*‘l’ﬁﬂ&ﬁiﬁﬁa/&ao 1%%_1:]]7}:2%U0

KX RNBRERUERIP, HEFNBEKE2THERHERAT ( “2F ) HEHRE
_t)J*y%Uo

AXHEEEENREFERMRRM ™, RELEPEWFA, EESUMNATFEERED.
fil. B RRJEBRISEATH I EE, BEREFUEAFH LR,

(ot

LLWINNER LLWINNER LLWNINNER
C g¢ﬂ;§\§'b\ *’I‘ *i C (R 275

é)ﬂﬁﬁﬁéuﬂﬁkﬁﬁm NEETEEEMET. ARSERAN T RPHINEES
R, Pamaik, MRS, HRESEREARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROBRAE ( & ) 2aEENHIE
EFMFRAVLIR A PR 2B A D ™~ m. RS AR AIRER A S P LS fE B TEE
Wo ERARNBIAERRIRESRFMMAEXIREE, HREEASENEANR, /K BTRIEER
FYUERTH (BEEFEFINEE, B, BREER) BRITFER, 2T R,

ﬁﬁﬁﬁﬁﬁ%ﬁ RS E BT mRE ARSI EMRE, AXEATERREN, WX
B, 8RR 1TEN. 2EREDELAXEFRHEBNES, EHFTHERBET2REHEIR K
ﬁ%$i&ﬁk$ﬁ%(@%ﬁ?ﬁ?@ﬁm\ﬁ%m\%%Mh%)ikiﬁmﬁ_ﬁﬂﬂ$
, @EMANT. A XERNFREKRR. (EE8MENH AR ERBAR SRR RIES A,

SR PAREE R H M5 TR F 2SI ERZ IR~ EEKES RVER~mhY
HizH, AIRERERF[E=ZFHNFIFE, BEETEE = ANFANREEXNITFR, £&EFE
BUARAMERRTREEZ SR BRI (TR . 2EFWERERNE=
BT R ERA B EARIE BEIREBEEMX S,

WAFRE © BRiBeERHERNERAE. RE—TMF

XA4IaRA R f5: aw-document@allwinnertech.com 97


mailto:aw-document@allwinnertech.com

	前言
	文档简介
	目标读者
	适用范围
	文档约定
	名词解释
	标志说明


	NPU开发系统介绍
	NPU系统架构介绍
	系统架构说明
	Linux软件架构说明

	NPU开发流程介绍
	模型训练
	模型转换
	模型部署及应用开发


	开发环境准备与检查
	NPU使用说明
	模型转换部署一般流程
	模型准备
	获取onnx模型
	固化尺寸
	检测效果
	确定输出尺寸

	模型转换
	命令导入
	导入命令的详细说明
	输入配置说明
	添加预处理节点（可选）
	其它类型模型导入

	模型量化
	准备校准数据
	多输入模型配置

	uint8量化
	混合量化

	仿真推理
	模型导出
	输出配置说明
	导出NBG文件及工程代码

	模型部署
	设备端vpm_run运行
	无预处理节点
	带预处理节点

	设备端程序运行
	Android编译
	运行示例程序

	数据预处理和后处理（可选）

	Docker中部署示例程序
	Ubuntu机器操作
	docker容器内操作
	模型量化转换
	板端demo编译



	NPU进阶使用说明
	零拷贝调用
	功能介绍
	代码Demo

	多线程调用
	自定义算子
	功能介绍
	代码Demo

	共享权重
	NBG分析工具nbinfo使用说明
	功能介绍
	获取方式
	使用说明
	查看模型全部信息
	查看模型输入信息
	查看模型输出信息
	查看模型内存消耗信息
	查看模型各层信息
	查看模型各操作信息


	模型运行工具vpm_run使用说明
	功能介绍
	源码获取与编译
	参数配置文件说明
	运行演示

	VivantelIDE工具使用说明
	启动IDE
	导入工程
	编译工程
	模型仿真
	配置仿真参数
	开始仿真

	模型Profile

	NPU驱动配置
	menuconfig配置方法
	设备树配置


	量化精度调优
	量化方法和分析工具介绍
	量化精度调优思路
	精度调优经验总结
	量化损失的分析工具
	对比张量相似度
	逐层对比张量

	量化表参数说明

	量化调优流程
	浮点推理
	常规量化推理
	uint8
	pcq
	int16

	混合量化
	详细步骤
	结果分析
	操作示例
	注意事项


	QAT模型导入

	性能优化
	分析工具介绍
	端侧的性能和带宽profile
	BW库可查看模型整体运行时间及带宽
	CNN库可查看每层运行时间及带宽
	DEBUG库可查看更多等级log

	PC侧的算子融合情况及Profile
	端侧查询DDR、NPU等Debug信息

	性能分析
	耗时分析
	NPU模型运行分析

	优化建议

	常见问题
	模型量化问题
	端侧部署问题
	模型精度问题
	模型内存问题
	驱动问题


