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1. RKNN Toolkit FH¥EHE % ) iR

1.1.rknn.config &#, A4 channel_mean_value 55 4 ME? IARE rgb
Bk, £ 4MEB?
rknn.config BLTI ) channel-mean-value: FR ¥ E HALEE 1) i 172 % BLHEDYME (MO
M1 M2 S0), I =/MENIMESE, FH—MEN Scale S0 % T4 NEf =& =@ ¥(Cino,
Cinl, Cin2)8#la ok iF, Sl FALHE/S, 4t A9 J9(Couto,Coutl, Cout2), THEIEFEUNT:
CoutO = (Cin0 - M0)/S0
Cout1 = (Cinl - M1)/S0
Cout2 = (Cin2 - M2)/S0
140, an SR 75 R N BRI — A B [-1, 10208, MR LR E XA S8 (128 128 128
128). W EE A AN SR T — 1L 20[0, 112 18], WA PABE IXANZH0CN (000 255).

1.2. HmABEG2REEXREERFRK, rknn.config EEOMMRE

WZHE 1.1 MEE, SRS RIEER, S 3]"Cout0 = (Cin0 - M0)/S0”, Kl LARAT
DL (MO, 0, 0,50), M1. M2 [{EASHY FH#.

1.3.rknn.config R¥, EAIRE scale &, EMEEMAR range EFEEI—ER
J&E. e.g. from (0-255) to (0-1)

2% 1.1 B B1Z.
1.4. M\ channel XF 3 B}, rknn.config O E

bt A4S N 1x25x25x96 (NHWC #%30) I, channel_mean_value /% reorder_channel
WIABLEE . XFEOL T BT A EIE K mean 40, scale A4 1.

1.5.rknn.Inference()#ZDAAZREH AR EFE

LIRS ERSEN VR
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Traceback (most recent call last):
File "rknn_pic_to_emb.py"”, line 63, in <module>
File "rknn_pic_to_emb.py", line 42, in get_embedding
File "/home/etest/.conda/envs/tensorflow_env/1lib/python3.6/site-packages/rknn/
api/rknn.py", line 234, in inference
File "rknn/api/redirect_stdout.py”, line 76, in rknn.api.redirect_stdout.redir
ect_stdouter.redirect_stdout.func_wrapper
File "/home/etest/.conda/envs/tensorflow_env/1ib/python3.6/contextlib.py”, lin
e 81, in __enter__
File "rknn/api/redirect_stdout.py"”, line 48, in stdout_redirector
File "/home/etest/.conda/envs/tensorflow_env/lib/python3.6/tempfile.py”, line
622, in TemporaryFile
File "/home/etest/.conda/envs/tensorflow_env/1ib/python3.6/tempfile.py”, line
in _mkstemp_inner
[Errno 24] Too many open files: '/tmp/tmpSywdm_22'
Traceback (most recent call last):
"/home /etest/.conda/envs/tensorflow_env/lib/python3.6/weakref.py"”, line 6
_exitfunc
"/home /etest/.conda/envs/tensorflow_env/lib/python3.6/weakref.py"”, line S
call
"/home/etest/.conda/envs/tensorflow_env/lib/python3.6/tempfile.py”, line
799, in _cleanup
File "/home/etest/.conda/envs/tensorflow_env/lib/python3.6/shutil.py”, line 48
2, in rmtree
File "/home/etest/.conda/envs/tensorflow_env/lib/python3.6/shutil.py”, line 48
©, in rmtree
OSError: [Errno 24] Too many open files: '/tmp/tmp_d63w4jh’

51 RKNN Toolkit 724 £ 0.9.9 & LL5
1.6.rknn.inference ()R 12 RV [D)RE

XA [ A PR 7 T R IR«
1) HEAT A 1) AR 18, 2R mobilenet-ssd A 1 & F #EI#E 0.5 #P LA B
2) 154! rknn.inference [ [A]F] rknn.eval_perf() i (B AHZ 8K, Eoan

FHAG 55 BT ] (B ) 1.79ms 8.23ms 7.485ms 30.55ms
SE PR AR A) (B E]) 21.37ms 39.82ms 33.12ms 76.13ms

SN A0 PR ) L, A7 P T ) DR A

1. ] pc + adb (977 A% B LERLHS,  RXORIOG iR 1 R 2% 52 i 1R OK EL AR 1.79ms
FRIPI 25 o

2.0.9.8 X ZAUMRARSCHLF, HEBAE 7L, 0.9.9 K2R IIARAS L4
Ttk

XSS S R, R DL E SRR T EAE o/c++ api BEAT I

1.7.RKNN Toolkit 0.9.9 fi A& 5E— X inference 1R1€

RKNN Toolkit 0.9.9 i AR M AR A HEIR 21 25— 1K inference I, [KILZE—K inference Lt

BAg, XANEEELE 1.0.0 S JE AT S ik
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1.8. FEFF &R £ RKNN Toolkit FH#IEBIFIFF /5 pre_compile=true H$&

Arm64 L ASF) RKNN Toolkit & I 36432 FF pre_compile, #1575 Z 4TI pre_compile,
WAEFF R HL L x86 A< RKNN Toolkit #E4T#4 .
1.9.YOLO il iE BlAY outputs Alarray1 , array2], <B4 515[10140 ,
40560], REEE W ZfA
rknn.inference i [E] f] outputs & — numpy ndarray %, AR 4 H EdE KA

HAAS—FE, P 2 AT SRR A3 B A p U

1.10. RKNN Toolkit TIFHBHL A

RKNN SZRF 7 Ff AL LA -

® Quantization-aware training

1] PAZ 7% Tensorflow quantization-aware training
(https://github.com/tensorflow/tensorflow/tree/master/tensorflow/contrib/quantize), iIX Ff /5 %
PR P AN fine tune ELIIZRAYIEA . [ RKNN Toolkit 5 A AV 5 [P i A A
rknn.build(do_quantization=False), iXH} RKNN Toolkit ¥ fi A S =4 S5, HILEE

WAEE EASH LK.

® Post training quantization

i P IR 3R, P SN CIZREFI) float point B27, RKNN Toolkit A3 FH /1 S04 )
dataset #E4T &1, Dataset NS &7 s A A BEI I AR AL B 7L example Jy T i 5
— R E R, B

H HT RKNN Toolkit 3 #F 3 Fh &b 77 =

v'asymmetric_quantized-u8 (default)

1X 42 tensorflow S FFI EAL 77 20, th 42 google #EFF K] . #R 3 "Quantizing deep convolutional

networks for efficient inference: A whitepaper” & HIHIE, XHF KEBMLE, X E T

XIRE BE IR /) o



https://arxiv.org/pdf/1806.08342
https://arxiv.org/pdf/1806.08342
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HitH AW F:

float _num

quant = r’ound[ )Jr zero _ point

scale

quant =cast _to_bw

Hrp quant fCEREMMIGMEL float_num {3 float, scale /&2 — float32 2574, zero-points
—~int32 258, ARFIECH o BT R B, S quant HF1F] [range_min,

range_max]
range _max = 255
range _min =0

A 2481 SR u8

XL s A
float _num = scale(quant — zero _ point)
v" dynamic_fixed_point-8
XA LR 5, dynamic_fixed_point-8 S ALIAEE L asymmetric_quantized-u8 .
HawF

quant = round(float _num*2")

quant =cast _to_bw

Hp quant RFEEMGIEL,  float_num L float, fl 2 bits, /5 quant Al

#| [range_min, range_max]
range max =2"""—1
range _min = —(2“""] - 1)

% bw=8, MERI{E[-127, 127]
v" dynamic_fixed_point-16

dynamic_fixed_point-16 [ &=L A5 dynamic_fixed_point-8 —F#f, R AT bw=16. XIT
rk3399pro/rk1808 1fi 5, NPU HL[HI#S75 A 300Gops int16 HITHHE H.IT, X FHLsmib 3] 8 fi7
K EEBVR ORI N 2%, AT LA REAd ) 4k 7 =
1.11. &8RN R do_quantization 4 False, EHthLitiTRE, BHIE

Brfa? (AAFEEENFFRNTHEL—3)

PR GL, B[S NFIRRAE SRS, do_quantization=False <> FiZ A% B
FIEA S, BARESE 1.9 RE. 43 AR JEEMEAR, do_quantization=False
NS EAIIERAE, (HZ 2L E M float32 3K floatle, XIRASAEKEE K
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1.12. #J% RKNN & GAA build #0) B, i&E do_quantization=False f¢
WIERRIN, (BRI True, HWEEXM

PSELSYANE

T Caused by op 'fifo_queue_DequeueMany', defined at:

T File "test.py”, line 52, in <module>

T ret = rknn.build(do_quantization=True, dataset='./dataset.txt')

T File "/home/1ljqi/work/rock3399pro/RKNPUTools/0.98/rknn-toolkit/venv/1ib/python3.5/site-packages/r
knn/api/rknn.py”, line 162, in build

T ret = self.rknn_base.build(do_quantization=do_quantization, dataset=dataset, pack_vdata=pre_com
pile)

T File "/home/ljqi/work/rock3399pro/RKNPUTools/0.98/rknn-toolkit/venv/1ib/python3.5/site-packages/r
knn/base/rknnlib/app/tensorzone/tensorprovider.py”, line 154, in get_output

T return self.queue_task.queue.dequeue_many(batch_size)

T File "/home/ljqi/work/rock3399pro/RKNPUTools/0.98/rknn-toolkit/venv/1ib/python3.5/site-packages/t
ensorflow/python/ops/data_flow_ops.py"”, line 478, in dequeue_many

T self._queue_ref, n=n, component_types=self._dtypes, name=name)

T File "/home/1ljqi/work/rock3399pro/RKNPUTools/0.98/rknn-toolkit/venv/1ib/python3.5/site-packages/t
ensorflow/python/ops/gen_data_flow_ops.py", line 3487, in queue_dequeue_many_v2

T component_types=component_types, timeout_ms=timeout_ms, name=name)

T File "/home/ljqi/work/rock3399pro/RKNPUTools/0.98/rknn-toolkit/venv/1ib/python3.5/site-packages/t
ensorflow/python/framework/op_def_library.py", line 787, in _apply_op_helper

T op_def=op_def)

T File "/home/ljqi/work/rock3399pro/RKNPUTools/0.98/rknn-toolkit/venv/1ib/python3.5/site-packages/t
ensorflow/python/util/deprecation.py”, line 488, in new_func

T return func(*args, **kwargs)

T File "/home/1ljqi/work/rock3399pro/RKNPUTools/0.98/rknn-toolkit/venv/1ib/python3.5/site-packages/t
ensorflow/python/framework/ops.py”, line 3274, in create_op

T op_def=op_def)

T File “/home/ljqi/work/rock3399pro/RKNPUTools/0.98/rknn—toolkit/venv/lib/python3.S/Site-packages/t
ensorflow/python/framework/ops.py", line 177 i inti

T self._traceback = tf stack.extract k

T _OutefRrangeError (see above for traceback): FIFOQueue '_0_fifo_queue' is closed and has i{nsuTTtcient
elements (requested 1, current size 0)

T [[node rtfo—queve—PequeueMany (defined at /home/1iqi Jwock /rock3390pre/RENPUTOOTS/0. 98/rknn t
oolkit/venv/1ib/python3. S/stte packages/rknn/base/rknnllb/app/tensorzone/tensorprovtder py:154) Qu
eueDequeueManyV2[_class=["loc:@input_116/cond/Switch_2"], component_types=[DT_FLOAT, DT_INT32], timeo
ut_ms=-1, _device:”/job:localhost/replica:O/taskso/device:CPU:O”](fifo_queue, fifo_queue_DequeueMany/
n)1]

Build onnx failed!

XA T dataset.txt BI%AHHE, BEEHE & RKNN Toolkit ASCRFIIME A, E1H jpg
8¢ npy.

1.13. &% RKNN Toolkit Bt I”undefined symbol: PyFPE_jbuf’$&ix

H XA R I JE 2 Python PREEANT5, EEANAE IS AN R ) B8 A2 LA 2220€ T numpy.
A LA B — T3 Python A58 5 1.

1.14. 7 Toybrick =222 RKNN Toolkit H¥ “Permission Denied” $&i%.
JRR S A root BURR, 22de (IR M £ —-user” &I,

1.15.RKNN B2&E ZHINBIRBIFER?
RKNN Toolkit 75 2+ % 1.2.0 BLZ J5 HIRAS .

1.16.RKNN E# 38+ Y dataset 2+ 21EH? AHLABLTFEM dataset %
BX?

RKNN EAL I fE, TERBESEMENSE, LU scale B(# zero point, XLLELS
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B FE T EEARARE SEBR ) A inference KA
1.17.rknn.inference()BE XHFFEIFRMA SHE F ? &% ZH#F batch .

RKNN Toolkit 7722 A2 £ 1.2.0 B2 JG IRRA, FF H 75 ZAEME RKNN BIAL N 5ife e A
K A BCE, VR4 E2 2% (Rockehip_User_Guide RKNN_Toolkit_V1.2.0_CN.pdf) F1 5T build

PO
1.18. t+ AFHERE S #F pytorch 1 mxnet iR EH 345 R rknn?
Pytorch ELFEHE % rknn (TR IELETF K, mxnet B A 1.

1.19.RKNN Toolkit 0.9.9 44 I pre-compile 1R&Y7E 0.9.6 M AIEZ) T
EBIT?

RKNN Toolkit 1.0.0 A< AE B 1) 75 g B A R AN BEZE NPU BRBI RCAS /T 0.9.6 1 £ L3847

IHFRA RKNN Toolkit (0.9.9 K2 B FRIARA) A=l Tl gm PR AN RETE 22205 T BT ARAS NPU K
% FistT. WRENRA S AT LUETT get_sdk_version 42 11 251 .

1.20. MEBFFERIET, numpy #RIRIREE: Object arrays cannot be loaded when
allow pickle=False.

BREREmT:

E Catch exception when building RKNN model!
T Traceback (most recent call last):
T File "rknn/api/rknn_base.py", line 459, in rknn.api.rknn_base.RKNNBase.build
File "rknn/api/rknn_base.py", line 952, in rknn.api.rknn_base.RKNNBase._quantize
File "rknn/base/RKNNlib/app/tensorzone/workspace py", line 231, in rknn.base.RKNNlib.app.tensorzone.workspace.Workspace.load_data
File "rknn/base/RKNNlib/app/tensorzone/graph.py”, line 32, in rknn.base.RKNNlib.app.tensorzone.graph.Graph.load_data
File "rknn/base/RKNNLib/RKNNnet.py", line 379, 1n rknn. base RKNN1ib.RKNNnet.RKNNNet.load_data
File "rknn/base/RKNNLib/RKNNnet.py"”, line 391, in rknn.base.RKNNLib.RKNNnet.RKNNNet. load_old_data

File ”/home/raul/work/python»env/rknn-packageAtvenv/llb/pythonS 5/site-packages/numpy/lib/npyio.py", line 447, in load
p\ckle kwargs=pickle_kwargs)
File "/home/raul/work/python-env/rknn-package- tvenv/llb/pythonB 5/site-packages/numpy/lib/format.py"”, line 692, in read_array

raise valu rEobject arrays cannot be loaded wiem™
ValueError:“ob arrays cannot be loaded when allow pickle=False

N
T
u
T
T
T File "rknn/base/RKNNLib/RKNNnet.py"”, line 392, in rknn.base.RKNNlib.RKNNnet.RKNNNet._load_old_data
T
T
T
I
T

EAETRZH T numpy FH 3 1.16.3 BUE, NE numpy SCHFEIZ%L allow_pickle BR
B KA SF) (A Ture BT False) o MRULITIEAFIRN: — K numpy A [ 3
1.16.2 BUEARAIRARA; — 2% RKNN Toolkit 5837 E] 1.0.0 B Hr IR A .

1.21. BE#HLEIKES, rknn_init £, HI1 RKNN_ERR_MODEL_INVALID A&

H<k35{FJAL4 ZIDA1i

‘ E RKNNAPI: rknn_init, msg_load_ack fail, ack = 1, expect 0!
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E Catch exception when init runtime!

T Traceback (most recent call last):

T  File "rknn/api/rknn_base.py", line 646, in rknn.api.rknn_base.RKNNBase.init_runtime
T  File "rknn/api/rknn_runtime.py", line 378, in
rknn.api.rknn_runtime.RKNNRuntime.build_graph

T Exception: RKNN init failed. error code: RKNN_ERR_MODEL_INVALID

HBLZAS R — A IR L

1) EAERL rknn BB, {HH T pre_compile=True [fJ3ET, TMiAS[AARAS (¥ RKNN Toolkit
FNBRB A XL R, EBCK RKNN Toolkit AR 9 [l {4 #1722 2 808t H AR AS o

2) TEAAR rknn BERUET, A8 pre_compile=True FIEIN, XA — & RS K%
T BEVCRERR T (0 [ A T2 38 S5 R FRUAS o

1.22. BEHERET, rknn_init 27, 451 RKNN_ERR_DEVICE_UNAVAILABLE
RItEIR

HRER R

E RKNNAPI: rknn_init, driver open fail! ret = -9!

E Catch exception when init runtime!

T Traceback (most recent call last):

T File "rknn/api/rknn_base.py", line 617, in rknn.api.rknn_base.RKNNBase.init_runtime

T File "rknn/api/rknn_runtime.py", line 378, in rknn.api.rknn_runtime.RKNNRuntime.build_graph

T Exception: RKNN init failed. error code: RKNN_ERR_DEVICE_UNAVAILABLE

XA AR R R EE R B 4, B3 DA 7 s CHE A
1) #fifR RKNN Toolkit A AR - R G EHER CLE TR BN BT A« %R RKNN Toolkit
ARG E 25 A 2 TR R N R TR

RKNN Toolkit | rknn_server NPU IX 5} librknn_runtime
1.0.0 0.9.6/0.9.7 6.3.3:203718 0.9.8/0.9.9

1.1.0 0.9.8 6.3.3:203718 1.0.0

1.2.0 0.9.9 6.4.0.213404 1.1.0

1.2.1 1.2.0 6.4.0.213404 1.2.0

1E RK1808 I, iXU&ZH fFIR AR W 7AW T -

# execute these commands on RK1808

dmesg | grep -i galcore  # rif] NPU IRBhAR A
strings /usr/bin/rknn_server | grep build # ) rknn_server HiRA

strings /usr/lib/librknn_runtime.so | grep version # A librknn_runtime A

1C
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W] LU IS get_sdk_version £z 2 IAE 2., FoH 1) DRV AR 37 (15t 2 rknn_server
HIRRAR o
2) % adb devices e FE Bk 4%, £ H. init_runtime()[¥] target 1 device id ¥ & IE#

3) AL RKNN Toolkit 1.1.0 2 LA ERRA, TR rknn.list_devices()feE 2%, I

H. init_runtime() ) target Al device_id 1 & IF

4) WA AR S MR 5% RK1808 EVB R NTB AR, i AR 4

update_rk1808_usb_rule.sh  ({E RKNN Toolkit ZAF L) kIR USB B IS AR .
(AT sudo 184T1% python AT & 7534 H B 1) )

5) WAL EA%AE RK3399/RK3399Pro _EIZAT AARCH64 i ASf) RKNN Toolkit, iH7fifR 5

i [E 18 28 2 B SR hRAS o

1.23.38A rknn.build()IHaAREE pre_compile=True e, X EBEATAFEHR
.

R E R

E Catch exception when building RKNN model!

T Traceback (most recent call last):

T  File "rknn/api/rknn_base.py", line 515, in rknn.api.rknn_base.RKNNBase.build

T  File "rknn/api/rknn_base.py", line 439, in rknn.api.rknn_base.RKNNBase._build

T  File "rknn/base/ovxconfiggenerator.py", line 187, in
rknn.base.ovxconfiggenerator.generate_vx_config_from_files

T  File "rknn/base/RKNNIlib/app/exporter/ovxlib_case/casegenerator.py"”, line 380, in
rknn.base.RKNNIib.app.exporter.ovxlib_case.casegenerator.CaseGenerator.generate

T  File "rknn/base/RKNNIlib/app/exporter/ovxlib_case/casegenerator.py"”, line 352, in
rknn.base.RKNNIlib.app.exporter.ovxlib_case.casegenerator.CaseGenerator._gen_special_case
T  File "rknn/base/RKNNIlib/app/exporter/ovxlib_case/casegenerator.py", line 330, in
rknn.base.RKNNIlib.app.exporter.ovxlib_case.casegenerator.CaseGenerator._gen_nb_file

T AttributeError: 'CaseGenerator' object has no attribute 'nbg_graph_file_path'

TEHA:

1) RGHA gee e LA EE

2) BRI AR RS “7BE” o B o “_7 R RO S R R A 42 R
SHFME” (1 7, XA E.

11
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1.24. F#4% %) RKNN Toolkit 1.2.0 J§ dataset.txt EEREAIE T 200 skE H, Bt
KREHNRRMTR, IESHERIK, SENENERBETERS, X
EERRSHERTEARKIE?

RKNN Toolkit 1.2.0 X config #2 1 1] batch_size BRUE M 7 %L, (EIZRRAS T i S AR 2L
i Z kR AT EAL, XA SR E B B A o WRXAME AR, AT
REI RGN AF B R T B 7% . B, 752285 RKNN Toolkit T2 %) 1.2.1 5L J5 IR
Ao fE1.2.1 BUA, batch_size BRAMEMKE K 100. EALEIERHEH 21 B A4 batch_size £l
epochs [{JFEF . R4 dataset.txt F1IH'S T 200 5K, A4 batch_size ¥/ 100, epochs ¥
f% 2, B batch_size ) 200, epochs Bk 1, X H IKE T #RRE S =AU IE, (HATH
{17 P A7 A W EDRE /N T 5 2« G SR R AR e 11 100 5K, A5 AT BAAEE bateh_size 15/ 100, epochs

B 10

1.25. B IERT, dataset BERIZE npy X, XH numpy H4HAY shape
£ (4,640, 480) , 1BEKKRIER, log &7 shape 3 (640, 480, 480) ,
SHEURIELY.

FEAEF] numpy B4R, WERE = 4B, R EECEEETE “whe” B HES

1.26. EKRIER], dataset BRIE R T EMEEMANHRT—HX?

ATFE, RKNN Toolkit 2%F H A% X S Fr A T4 iU 3 . (H 2 i T4 R A ER
KAWAS, BIRES RS A — s g, BT DA S R S AR B A

1.27.7£{f#F RKNN Toolkit B+, IREZAEHFER logging ERGE AE, &
REERH.

£ RKNN Toolkit 1.2.1 fRAH S 1 i1, 35 T2 BAH B ARCAS o

12
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1.28. F#4% %) RKNN Toolkit 1.2.0 5, 7£ Windows &4 MEE RN HERE,
BREEMEERER, HKRUT:

£ Windows % 4 ' {ff I RKNN Toolkit 1.2.0 I % F ¥ & ¥ 55 & &
“PYTHONLEGACYWINDOWSSTDIO” , Fi&% BiE N 1. 1A LA #7121 RKNN Toolkit 1.2.1 &2
JEWIRRA, XEERRANTEF R EZN TR,

1.29.RKNN Toolkit ML REEIIER? EEIHXLRESE JELRMAT
BREA?

RKNN Toolkit SZFFIIIEE % JHEZLEHE TensorFlow, TensorFlow Lite, Caffe, ONNX /I
Darknet.,

BRI R P S ST HE SR PR K 28 00

RKNN Toolkit | TensorFlow TF Lite Caffe ONNX Darknet
1.0.0 >=1.10.0, Schema 1.0 Release Wi R
<=1.13.2 version =3 version 1.3.0 | &%: 810d7f7
1.1.0 >=1.10.0, Schema 1.0 Release Wi R
<=1.13.2 version = 3 version 1.3.0 | &%: 810d7f7
1.2.0 >=1.10.0, Schema 1.0 Release Wi R
<=1.13.2 version = 3 version 1.3.0 | &%: 810d7f7
1.2.1 >=1.10.0, Schema 1.0 Release B iR
<=1.13.2 version = 3 version 1.3.0 | &¢: 810d7f7
TE:

1. RIEE R, FIHE—RA TensorFlow 5 H AT fA] B Bl AG 7x 7, #AT L@ L AR [F]
FHERAPEE REDANT) BAK TensorFlow EHEATINAFI AL, FrCABLS
. 1.14.0 ZHTRAT TensorFlow “E R pb 3, RKNN Toolkit 1.0.0 A2 5 fRIhR
KSR . KT TensorFlow JRAMAEMENHZE R, AT LIS EH TR
https://www.tensorflow.org/guide/version _compat?hl=zh-CN

2. A tflite AEMCAN) schema Z (a2 HAGEEN], FrolibE tflite HEAUNHH 5
RKNN Toolkit A~ @A) schema A B FEUINELIE . H AT RKNN Toolkit £ FH ] tflite
schema s #& T TensorFlow Lite H J5 GitHub master 43> bl T #2532 :
Oc4fSdfeadceb3d7c0b46fc04828420a344f7598 . H 44 [f) schema & £ Wl F :
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https://github.com/tensorflow/tensorflow/commits/master/tensorflow/lite/schema/sc
hema.fbs

3. RKNN Toolkit i ¥) caffe protocol HMFl, —FEHT berkeley F HIELM
protocol, —FiZfLE LSTM JZI] protocol. FH:H3ET berkeley B 7 1EE4 1) protocol
¥ H : https://github.com/BVLC/caffe/tree/master/src/caffe/proto , commit 1B N
21d0608, RKNN Toolkit ££IXILAl ¥ 7L OP. 1Mt LSTM JZH protocol
S DL N85z https://github.com/xmfbit/warpctc-caffe/tree/master/src/caffe/proto,
commit {H 4 bd6181b. XFFf protocol it load_caffe #% 1 H ] proto ZE(I5 %€ -

4. ONNX release version Fll opset version. IR version Z [A][{]5< 5252 B 1501 «
https://github.com/microsoft/onnxruntime/blob/master/docs/Versioning.md

ONNX release version ONNX opset version Supported ONNX IR version
1.3.0 8 3
14.1 9 3

5. Darknet ‘E 75 Github 5£4%: https://github.com/pjreddie/darknet, RKNN Toolkit I{7E
I U 2 5 T master 23 SZ I EHTHE RS (commit fH: 810d7f7) il E 1.

2. RTEAKER B

21 BUEBES ERERENT L, MAER?
> ESEHR float KBRS BRI T SRS R AHIE

(1) % RKNN Toolkit ‘T AN E A J5 HIHE LA E rknn.build(do_quantization=False);

(2) 2% 1.1 % & channel_mean_value 2%, i CRH A GRBRL N 1) 2 80 [7);

(3) 55 LRI A EUGBIEIRF N R,GB. ANV GRS A5 FH ) P33 I
7, A RKNN i i #54% R,G,B it A\ )

(4) 7F rknn.config K LT 1% & reorder_channel %1, '0 1 24t% RGB, 2 1 0'{L%
BGR, 55 W5 Al ik [ {5 308 18I 5 — X

> BRI B
(1) SEMZKEREAT RN, HRERERE .

1E rknn.config FH 1% & batch_size %1 (F ¥ & batch_size = 200) J H7F dataset.txt 7
25 KT 200 sk EE AR TEAL.

R BAFEA, AT L% E batch_size =1, epochs=200 ft# batch_size = 200 #{T7E1L

(2) FEEEXTEL, REMABREIGEIITIR . 7524 A top-1,top-5 FEFE, Al M 2%
FLE A B2 1) mAP, Recall 55
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2.2. 3047 dump RESGEHE?

H A PC AANES T LLSCRF dump i — 2 W28 1 5#E, EIUAT inference FJIAIAS T 75 214
BT E, AR

export NN_LAYER_DUMP=1

python xxx.py

PATTEZ G, 21824901 H AR E M tensor ZUARE SO, SXRE T DU FIAE 2L 1)
AT IEZ LR

HER: HYRESWEHH, i convebntscale 25 38— conv, X 75 2 A JE R

TR scale JZ )% HEAT AT EE .
2.3.RKNN Toolkit BRISZ#FMLIESRFNE BILESR?

RKNN Toolkit H Rl 3 ¥ TensorFlow F1 TensorFlow Lite iX PN FHEZE ¥ & B AL A,

3. Caffe IREIFEHE I 1) &

3.1. %R 8E, HIL “Deprecated caffe input usage” $gi%

AL IHARY) caffe ISR, /& ZBTUN 2 B0 T R K

layer {
name: "data"
type: "Input"
top: "data"
input_param {
shape {
dim: 1
dim: 3
dim: 224
dim: 224
}
}
}

3.2. 3 iERET, I “Message type "caffe.PoolingParameter” has no field
named "round_mode"” $&ix

Pool JZ /] round_mode FELANBEIR A, AT LA ceil_model, L5k /2E round_mode:

CEIL, AAR[ LI (ERIA ceil_mode Ky True) Hi# XUk ceil_mode:True.

15




Rackchip - ,
BRI T P B O R T B A R A

3.3. BT caffe Sy & HiERIZL K], HI"ValueError("%s' is not a valid
scope name" % name)” BEiR

PR RIS SR R

T raise ValueError("'%s' is not a valid scope name" % name)
T ValueError:' plusO_17'is not a valid scope name

XTI SRR A layer name '_plusxxx' I R RIZIT kA GIE, ELHAE tensorflow
(e WIE

[A-Za-20-9.][A-Za-20-9_.\\/]* (for scopes at the root)

[A-Za-20-9_\\-/1* (for other scopes)

3.4.Caffe Fff A B SSD # # < M, H M “ Invalid tensor id(1),
tensor(@mbox_conf_flatten_188:0ut0)” BY$&ix

AN FF detectionoutput XA layer, B LAMHER, ERAE CPU .

3.5.Caffe i 4~/ SSD & Z 35 detectionoutput [F %A 3 /> output tensor,
{E RKNN ¥#2rSEfRr IR E F AN tensor

XAEER tensor AEFCIRHE, TAEIIZE. HEFMEBHE—FE, HX ARG —FE, N
THEETERE, RKNN Toolkit FEA R AH X EDLALEE T o 2245 2% IOAE tensor, 1] LA
TENZEI B S IR HE R tensor PRAF T, B H Caffe /¢ inference —iX.

3.6.py-faster-rcnn =& ¥ # B I “ ValueError: Invalid tensor id(1),
tensor(@rpn_bbox_pred_18:0ut0)” $&i%

55 A b7 EAZ L prototxt H1 ' proposal' = W1 T

fap: 'scores’
proposal_param { : 'rpn.proposal_layer'
5 -

tio: 1.0 ratio: 2.0 layer: 'Proposallayer’
16 scale: 32 param_str: "'feat_stride': 16"

layer {

name: 'proposal’

type: 'proposal'

bottom: 'rpn_cls_prob_reshape'
bottom: 'rpn_bbox_pred'

top: 'rois'

1€
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R AR N B o5 Al FL R A B A ]
top: 'scores'

proposal_param {

ratio: 0.5 ratio: 1.0 ratio: 2.0
scale: 8 scale: 16 scale: 32
base_size: 16

feat_stride: 16
pre_nms_topn: 6000
post_nms_topn: 300
nms_thresh: 0.7

min_size: 16

3.7.Caffe {REFEHALEIT “E Not supported caffenet model version(v0

layer or v1 layer)” $&iz

v O
TEARES R U R
E Not supported caffenet model version(v® layer or v1 layer). Please use the newest model version.
E Catch exception when loading caffe model: ../model/vggl6.prototxt!
T Traceback (most recent call last):
File "rknn/api/rknn_base.py", line 288, in rknn.api.rknn_base.RKNNBase.load caffe
File "rknn/base/RKNNlib/converter/caffeloader.py”, line 997, in rknn.base.RKNNlib.converter.caffeloader.CaffeLoader.load_blobs

File "rknn/base/RKNNlib/converter/caffeloader.py”, line 893, in rknn.base.RKNNlib.converter.caffeloader.CaffeLoader.parse_blobs
File "rknn/base/RKNN1ib/RKNNlog.py", line 165, in rknn.base.RKNNlib.RKNNlog.RKNNLog.e
T ValueError: Not supported caffenet model version(ve layer or v1 layer). Please use the newest model version.
Load vggl6 failed!

FERHT caffe BAIMIMRCAKIH, FTFERH, HHI7EWT (BLVeGle N -
1) M https://github.com/BVLC/caffe.git T %X Caffe J5HL

2) %% Caffe

3) WAL g (% =X

./build_release/tools/upgrade_net_proto_text vggl6 old/vggl6.prototxt vggle ne
w/vggl6.prototxt

./build_release/tools/upgrade_net_proto_binary vggl6 old/vggl6.caffemodel vggl6 new/vg
gl6.caffemodel

4. Tensorflow HREIEEHH I, b &

4.1.% # google E 5K ssd_mobilenet v2 =& H I “AttributeError:

‘NoneType’ object has no attribute op” %

—/NATRERJE R input 19 B O, AT RASUSRAN T -

rknn.load_tensorflow(tf_pb="./ssd_mobilenet_v2_coco 2018 03 29/frozen_inference_graph.pb',
inputs=['FeatureExtractor/MobilenetV2/MobilenetV2/input'],
outputs=['concat’, 'concat_1"],
input_size list=[[INPUT_SIZE, INPUT_SIZE, 3]])
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4.2 % SSD_Resnet50_v1_FPN_640x640 #2%! 1 I“Cannot convert value
dtype ([‘resource’, ‘u1’]) to a Tensorflow Dtype” $&i%.

75 555 RKNN Toolkit 3] 0.9.8 & L& A<

4.3.RKNN Toolkit 1.0.0 liZ& T, TensorFlow {#EEAMIE LR shape RET
Tk ?

1.0.0 LA A AR AS G S A 20 A tB OB A2 4% 7 NHWC” R, BB R NCHW” . M 1.0.0
WA FFUG, output ) shape 5 JRIGH REE—2, AFEIEAT” NHWC” E|” NCHW” %
oo PTG AL FERETER channel FRFERIALE .

5. Pytorch HEAVEEHH W, 1] fR

H A7 RKNN Toolkit JEiT ONNX [A]# 57 £F pytorch, [KIETEZEK; pytorch G55 AL ONNX. 41l
R RRB R A, 50K RKNN Toolkit T2 S BH iA .
5.1. 55 #AR B AL “assert(tsr.op_type =='Constant’)” HI$Ei=x

1X /2 pytorch 0.4.5 PLJE IR S| N B ) i, fEARAOAETL R, H 2L “x = x.view(x.size(0),

-1)7 XEERTER], FREMUR “x = xview(int(x.size(0)), -1)” -

6. TREFPZ ML ETHE I

6.1. AV ER B 0L, EHAEE RKNN ESCIREME

PAR 2L il

1. BRERKE

HEFEAE B I I O A T 3x3 (AR, IXAE R LASEEL B =i f) MAC MIHT =R, {43 NPU
M PERERRAE -

NPU th A LSRR B AR o SCRFI RN IR RN N[, SOKAEON[1L * stride - 1]
[FIIEF NPU tHSCHFAET- 7 W%, AN B8 hn— L84 o 574 o

2. RGO
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NPU 2% & B M) ReLU A1 MAX Pooling BEAT il & FIALERAE , BEAEIZAT Hhidi b i A0
WA P UERE 2RI, BERt XTI —45E, HEAT 8L

ConvolutionReluPool

ConvolutionRelu

Fused Graph

Original Graph
FEBLTHPIZRI, HRUZ R RelU B A . AIidoA THifR MAX Pooling /21
REHEATROG INId, 52 R T W AT Bt
® pool size WAUE 2x2 B 3x3, MK stride=2
® 22 LI R AR E, T H AR
® 33 LA AN BT R R AURIE 1 A, T HAREA
® IR 3x3 Mithik, MIKFHARDLINT 64 (8-bit #4) 5k 32 (16-bit )

3. KT 2D AR Depthwise 45 FA I FH

NPU CRFH#IL 2D B4 Depthwise HARNNI# . H T Depthiwise B ARRFE 45H, 15
ER T B (Int8) R A KA, T 2D BRI RCR 47 T A I 28 i BUS 2 AL
2D B

USRI ZRUEH] Depthwise AR, AR R VRN BEAT 200 BE b s AL JE A B (R kG
JZ:
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Depthwise
Convolution

Depthwise
Convolution
Pointwise
Convolution

Relu/Relub

Pointwise
Convolution

Relu/Relub

iRLaRL

©® LR 4% rp IR BR UM ) 2 RelU6, R UCE LA UA RelUs
® [f Depthwise 121 BN EMENEZ, B L.
® TEillZkiT, %1% Depthwise HBALZE, XHe A AT L2 IEM{L,

4. FtimES B E
FRVLBEE 16 R Y IEE EGE NPU AR A B A5 e, DURA DR i A3 26 BRI B 1)
G RN S 2 et P G DA E e

5. MZFRBRAL

HHTPRE MR AR E SIS, I BEH SO S FAER L ICAR . NPU B
BN, A BEAT BT SO A AR SR IO A o B U BETH I 25 AOIR, mT DA Xk
(RIREAT R AR AL Wit DARIFZH AR Bt — 5 e P 25 R
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