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1. iz

Kendryte K210 2 &R B FHAIZITHIAZMAI SoC, RWEBFFNRFAIKPURTT, XIHETR
1HREEMIZE (CNN) AUHERRH TR IMER.,

AEF=IRAIS R, BEMASFBRERASFHRENEIEREE, HESOSHR/ eSS mit
TESIFNMI, LABEIHFEFIMRERITS, K210t2a0tt, EREANEARMBIELR, W
TensorFlow. caffe, JJIEARRIERK210 LiE1T, SEEZFREIEEXAEREUE, HiIRIEK210
B EP B FEIREH TR NSRS, REEIR T BEnncaselE2 A 7 XM EHIMIZITEY.

nncaseFET 18 AR AR HESE) |14 HROIEELAEHAAK2 1 0BESTISAURS T, JAAIK210 SDKAAYAPI
RIAJ SeRAR B E S A ERIHERITEE,
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2. IngetsE
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TensorFlow | \pddlepaddle Caffe ONNK
Lite
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NNCASE IR
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Constant Op
Felding Replacement U ILErHEs
q KPU aware
Op Fusion i Op Quantizer
Scheduler
Dependecy Static
Analyze Allocator iR Bemes
CodeGen
KModel

KModel

Interpreter

Kernel Library

KPU Driver

[::::::] Compiler
[::::::] Runtime

i¥: BRI TensorFlow Lite f caffe F9REY, MEXS TensorFlow Lite EFYIEES
H, WRFEREM)IZEZRER, BN tE T ERBHEEES TensorFlow Lite A&,

2.2 §51%

o TRFBWMINBIENGE, XIFZHEN

o BSAENE, FHEHEANTF

o BFEFMMI

o YiEfloatFIEuintSHEE

o HHGEEN, FRIZFRIRTIEWRIES
o EZIAHEEY, IETHEMNNE;
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2.3 ZIHIEF

2.3.1 TensorFlow Lite
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2.3.2 Caffe
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3. (ElA%

nncase@—maSIT LR, FEEWIITRIRPEER, FUbuntu, WindowsFiMac OS=

i¥: BRinncaseny MIRERFIMIRMR, BHIEENR, WKRaeE—LsE, Jhinncasets
ERIREADMERJAZUre DevOps AN T,

MRzthRENtry BIR

license Apache 2 | # Azure Pipelines |succeeded

DESCRIPTION
NNCASE model compiler and inference tool.

SYNOPSIS
ncc compile <input file> <output file> -i <input format> [-o0 <output
format>] [-t <target>] [--dataset <dataset path>] [--dataset-format
<dataset format>] [--inference-type <inference type>] [--input-mean
<input mean>] [--input-std <input std>] [--dump-ir] [--input-type <input
type>] [--max-allocator-solve-secs <max allocator solve secs>]
[--calibrate-method <calibrate method>] [-V]

ncc infer <input file> <output path> --dataset <dataset path>
[--dataset-format <dataset format>] [--input-mean <input mean>]
[--input-std <input std>] [-v]

OPTIONS
compile

<input file> input file
<output file> output file
-i, --input-format input file format: e.g. tflite, caffe
-0, --output-format output file format: e.g. kmodel, default is kmodel
-t, --target target arch: e.g. cpu, k210, default is k210
--dataset calibration dataset, used in post quantization
--dataset-format datset format: e.g. image, raw default is image
--inference-type inference type: e.g. float, uint8 default is uint8
--input-mean input mean, default is 0.000000
--input-std input std, default is 1.000000
--dump-ir dump nncase ir to .dot files
--input-type input type: e.g. default, float, uint8, default

means equal to inference type
--max-allocator-solve-secs
max optimal layout solve time in secs used by

allocators, 0 means don't use solver, default is 60

--calibrate-method calibrate method: e.g. no_clip, 12, default is
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no_clip

infer
<input file> input kmodel
<output path> inference result output directory
--dataset input dataset to inference
--dataset-format datset format: e.g. image, raw default is image
--input-mean input mean, default is 0.000000
--input-std input std, default is 1.000000

-v, --version show version

3
3.1.2 Sk

ncc @nncaseImSIT I ERIR, SEIEM NS compile ] infer,

1. compile g ST EIIGHFANREL (.tflite, .caffemodel) Z&EHAIK2103ZFFHIFEZC

( .kmodel) .

o <input file> : BMINEERIIRR,

o <output file> : HIHIREIAYERIZ,

o -i, -—input-format : MINREPIHEZ,, BEisdsF . tflite f] .caffemodel &=,
o -0, --output-format : JMHRELAIETI, BRI - kmodel 181,

o -t, -target : IEEIRBAEMMBEIFEE LiE1T. k210 #8Kendryte K210 SoCF&,

cpu IENVFRTEFEEFIBRAEMR. MRFTEREEK210 LETaEEPC LEHIK210
=17, WFEEEE -t k210,

° ~inference-type : fEEMEESEL, RN uint8 , MSFIAEK2108IKPUBESIHATIN
B, SRRRIITIEE, HATEE ~dataset IEEEWRESE; MRA float , RIXEFE
BHRE, BREOAESAT, BREFIRAK210/IKPURE

o ~dataset : IEEATRESHUNENRESR. FENIGEFISRREEESINER
RILEE EF M EUEREZBRF. RBIEE -inference-type uint8 WA FZEIEEIZS
#.

o —dataset-format : IBEEWREEANEIN. ENAR image , nncase=fFFopencvisE

BY --dataset IEEBRFTHNE R, FEMBEHREMNMEENRT. MNRBE3/MEE, nncase
SEEREIRAERZD, 1. MEENCHWHKE, MEB1/MEE, nncaseBGERKE
. MREUEERZE R (GINSREREER) , WHEEEEAN rav, XMFE THRESST
R EIR Afloatsk BRI T HFIS 4. RBISE -inference-type uint8 RIAZEIERE
ZEH.

° ~input-std, -input-mean : FEEEWRIERINTIETGZE. W LAMANNcaseREE
REHEAEIRZL, 1]. HHBENCHWRIKE, Zfanncase(FAy = (x - mean) / std
RSB T — 1.

SN Bl --input-std --input-mean
[0, 11 (FRIA) 1 0
-1, 1 0.5 0.5
o -calibrate-method : IEEBURIETZ, FARSREMATEEREER. BAMER

no_clip , nncasefFREENMNEIEREVES, NRFEETFHNENER, TLUEE 12, 8
EEEETKMERSHRLET.
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° —input-type : 1SEIEEREINBIEWESRE, BAAFD -inference-type HHE. WRIEE
FHuint8 , HIERTEENIRGBSSS uint8IKE,; WRISEN float , HIEREEMANL
RGB float3kE.

o --max-allocator-solve-secs : fEXENNCcasefRMHD BEchTAIERAIERATE., WNREZTRE
ETIXME, nncaseiBifEHfirst fitEhx, BRAZR60F), WREBZAEWRNIZE A0,

° ~dump-ir : VEHRER, FIFENNcaseRETEERF4E—L . dot 34, BILABER
Graphviz Online kEE XL FHRILEITE,

2. infer (s HTFEPCLIEHL . kmodel BUIETT, BEAFRNEIX. nncaseSBERIAEHKER
BNCHWABIRZFE .bin &,

© <input file>: .kmodel RYE&IZ,

o <output path>: BHERFEFER, B .bin XEFAEER.

o -dataset : FEEMXEUBEIRRZ,

o -dataset-format. --input-std#[--input-mean X5 compile ip<SHiHE,

3.2 FEiRA)

XEB P mobilenetvl 1.0.pb748, #HBBUbuntu RnncasefERT L, FBignncaseBRERINT:

nncase/
ncc # nncaseft# T A
model/ # BB SR H SR
mobilenetvl_1.0.pb
dataset/ # ERAEEH 5
testset/ # MRS H %
result/ # R H SR

1. .pb#EA .tflite

toco --graph_def_file=./model/mobilenetvl_1.0.pb --
output_file=./model/mobilenetvl_1.0.tflite --output_format=TFLITE --
input_shape=1,224,224,3 --input_arrays=inputs --
output_arrays=MobileNetvl/Bottleneck2/BatchNorm/Reshape_1 --inference_type=FLOAT

iE: TensorFlowRY . pb HREFTLIBE BHHY toco THERHAR . tflite , Efth)lIGAELRANRELE
EHAEHR T BRL . tflite,

2. .tflite #/ . kmodel

./ncc compile ./model/mobilenetvl_1.0.tflite ./model/mobilenetvl_1.0.kmodel -i
tflite -o kmodel --dataset ./dataset/

iE: HESEIRIEIRE S EMER T BIAME.
3. 1B HUETT . kmodel
./ncc infer ./model/mobiTlenetvl_1.0.kmodel ./result --dataset ./testset

i RS EURIEREL S A E R TEUAME.

PiTRLidmSfE, MTWREIEETREKE R, #MSE . /result BRTEM—MER .bin
M, XL . bin XARTLABITIN T python AR EGE REL:
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import numpy as np

results = np.fromfile(bin_file, dtype='float32"')
np.set_printoptions(threshold=np.inf)
print(results)

3.3 LktRiMist
IGIRBUERHARY, . kmodel Zf5, FLRTLAFEREK210 SDKAAIAY kpu_Toad_kmodeT .
kpu_run_kmodel # kpu_get_output =PAPISRRE EHRIUIET . =ELEES%ZK210code,

FK210codeFsNEIK210 SDKEY src BRT, RiE (K108 T AGNEIEETSR) ThldmiE T
#a, HABEIROEERENEEERT .
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4. TS EIR

K210 KPURB4SZISAIME B EFRBIREK (L TensorFlow A9fl) W0, EELSITATUNSREE
RAJagilBiIX sk, NelLUXEIRaT8eiRItERE.

1. conv2d
kernel size stride ERAY TensorFlow padding/ Azt
1*1 1 samemkvalid
3*3 1 same
3*3 2 SeFrfpadding—R, Af5valid

2. depthwise conv2d

kernel size stride ERAEY TensorFlow padding/ A=
3*3 1 same
3*3 2 StFafipadding—f&, #Afgvalid

3. pooling

kernel size stride ZE3KH TensorFlow padding/5z{

2%2 1 same

R 2 UNERfeature map sizeZkernel sizefYEEE=, samezfvalid; HNlvalid
4%4 4 N feature map sizeZkernel sizefEEEUZ, samesfvalid; HNlvalid
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