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v1.3.0

NPU 1R\

2022-03-06

B HT RK3588 OP #1)%, i1 CPU OP List

vl.3.1

NPU 1R\

2022-03-26

WA R AU BIR

v1.3.2

NPU 1R\

2022-04-21

BB RV1103/1106 OP 54136

v1.4.0

NPU [IBA

2022-09-02

1.7 RK3588 £ 1% 11 [F

2.5 LSTM. transpose. softmax %5 OP 37 ##1#
3.9 Conv-Add/Add-ReLu/Mul-ReLu Fuse OP 3Z#F
TH

vl.4.1

NPU 1R\

2022-12-05

1.3 Conv-Add-Relu Fuse OP S 71/
2.9ty 2 LY tensor A1 layout 14T

v1.4.1620

NPU [IBA
/HPC [P\

2023-01-12

1.5 3 RK3588 1 )= %\ T 1) R
2.5 RV1106 Conv-Add-Relu Fuse OP S #: 5
3.5 3 RK3588/RV 1106 Transpose PR il

v1.4.2

NPU [#1RA

2023-02-13

1.3 RK3562 OP 7 £p%1| %
2N iR R

v1.5.0

NPU [#IBA

2023-05-22

1 E4 CPU OP 4510
2T 6 H add/mul 5 2 3% S0 BRI
BTN K0 R R A S




Rackchip

FHAN AT

i 5l FEL T A B2 )

FRA

(LN

B HM

(L

BN

vl.5.1

NPU HIBA

2023-06-06

Fr 4 CPU OP SRR

vl.5.2

NPU HIBA

2023-08-04

. FTHE RK3562 exSoftmaxMask OP 37 57 1
T where OP S #7700

. B MatMul GPU OP S £5I7

T exGlu OP ¥

A W DN
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NPU [IBA

2023-11-30

I EAR S OP 4\ T PR 1)

. i MatMul CPU/GPU X R 4E 15 3

. T RK3588/RV1106 Softmax Op 7

4. Fif RK3588/RV1106 exSoftmaxMask Op 37 57 1
5. B 3#r Conv-Sigmoid/Tanh/Softplus/HardSigmoid
HardSwish/Swish/Mish Fuse OP 37 #5717 .
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RK3566/3568 NPU OP 7 %1%

B TR A R A A

Operator RFIEN HHERA L TPN BMASE ZIRIAE ISR R
batch/
K7 batch
channel/
&1 \I7) channel
. input_tensor & 155 1 U 24 ; :
Add/Bias S glt8tl6 [batch.channel height, IR ;jé% jc;(?;{\/JENX‘ ;Ju H{E. E’? E;E (telr;sor IR A per_lelllyer/ 1
oa width]:tensor height/ » ks 2D pefehine
i \ 1) height
width/
iy NI width
batch/
&1\ batch
SCREMAS tensor (1)) #E#4F, DL ONNX
BIAFES NCHW it B, SCRFLAR T
channel/ 7
148 input_tensor ANEFEAH R tensor JFEATH4F laver/
Sub XHE fontle [batch,channel,height, T Bl 2.0P(A(N.CH,W)B(C,1,1)). HI C e | P e
° width]:tensor . i broadcasting; pere ©
22“}%‘;,‘/] . 3.0P(A(N,C,H,W),B(scalar)), Il LL A
W eight PR broadcasting .
Y A BB #RLMENT T, B
T FERE (D
width/
iy NH width
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RK3566/3568 NPU OP 7 %1%

B TR A R A A

Operator ZHRHB I HIERR B BMASH LIRFE [ R EHHFR
batch/
i NI batch
channel/
. fi \H channel
. Input_tensor 4 ey E(J E Qﬁ E(J Fﬁﬁ _
Mul/Scal x int8 b . I i?ﬁ" ONNX ‘%Jb MEN s tensor per-layer/
ul/scale sk float16 E)vf(;tcl?]ctgr?:gre Hheteht _ LR JREERAE, VEW: R (D per-channel
height/
i N[ height
width/
i N F width
bitCh/ SCHFPI tensor 1] #EHAE , LA ONNX
il A1t batch BRIVHES] NCHW {68, R LR
7
1.OP(A(N,C,H,W),B(N,C,H,W)), HI
hannel
e anncl BRI tensor 3T HRAF:
‘ 2.0P(A(N,C,H,W),B(C,1,1)), Bl C 4)&
Div A S float16 Eﬁﬁiitﬁtfﬁiﬁiel height T B fi2 broadeasting; ., | Perlayer
wi dth]’:tensor ’ ’ height/ 3.0P((N,C,H,W),scalar), RILLEANFRE | per-channel
i A\ height fi broadcasting;
4.0P(A(N,C,H,W),B(H,W)), El HW 4
P broadcasting, H RN SZFF FP16
idth/ KA.
wi N . NN N
5O\ width Ui A 3B # T LMENT . B

T R (D
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T RK3566/3568 NPU OP 37 #%1|% B AR T AR AT PR A
Operator XRFN HERR HA BWMASH AR [ RESCRE B R
gﬁgt)c\wﬁﬁ batch SCRFHIA tensor 1) #EHEAE, LA ONNX
FOAHES NCHW i, SCRFEAR
P
channel/ 1.OP(A(N,C,H,W),B(N,C,H,W)), EI7
. input_tensor i A1) channel MNYEFEAH R tensor HEATHRAT
Max Y ﬁltg [batch,channel,height, T PR 2. OP(A(N,C,H,W),B(C,1,1)), Bl C 4ifig | Periaver
oatl6 width]:tensor ) {4 broadcasting: per-channel
height/ roadcasting;
1\ height 3.0P(A(N,C,H,W),B(scalar)), B LAEA
Fr A broadcasting .
width/ i A g B #n] LMER)#T7. #l
B\ width TH: R (D
gﬁ?fc\hélﬁ batch SCREMA tensor (1)) #E#4F, DL ONNX
ERAHES] NCHW it i, SR LA R T
77 =
channel/ 1.OP(A(N,C,H,W),B(N,C,H,W)), EI7
. input_tensor HI A HT channel AUEFEAR R tensor HEATHRAE
Min BE; Eltg [batch,channel,height, TR ] 2. OP(ANN,C.H.W).B(C.1,1)), il C gipig | Per-layer/
oatl6 width]:tensor . {4 broadcasting: per-channel
‘ height/ roadcasting;
i1 N height 3.0P(A(N,C,H,W),B(scalar)), Bl LA #.A4>
Fr & broadcasting.
width/ Wi A BB #r] LMEAT 77 il
I\ width T R (D
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RK3566/3568 NPU OP 7 %1%

B TR A R A A

Operator SCHFIE L Bk PN BMANSH LIR RS I Es BH7 R
batch/ |
i1 \f¥) batch
channel/
. $INK channel | [18192]
Global N int8 mput_tensor
X [batch,channel,height, per-layer
AveragePool floatl6 Sy 1.343
width]:tensor heieht/ [1,343]
1e18 , (RKNN-Toolkit2
LPNER) height S &= T )
. [1,7]
width/ .
AN B (Complier 37 ¥
NI width )
batch/ 1
i A\ batch
channel/
input_tensor SN channel | L128192]
GlobalMaxPool | 32 £F int3 [batch,channelheight, per-layer
floatl6 Sy 1.343
width]:tensor heicht/ [1,343]
e1g , (RKNN-Toolkit2
LEPNER) height S'Zj:#—{ﬁ)
. [1,7]
width/
. Complier 37 #F
PR th (
B wid S 1)
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RK3566/3568 NPU OP 7 %1%

B TR A R A A

Operator

XREN

KERA

HA

MASH

L HAAE

]I

BT

AveragePool

S

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i1\ batch

channel/
1\ channel

height/
1\ height

width/
i\ width

[1,8192]

auto_pad:string

auto pad/
pad F77 3

iV 37 ¥ NOTSET

ceil_mode:int64

ceil_mode/
15 FH ceil X floor #7531+ B
H 1 shape

RiH

count_include pad:int64

count_include pad/

Fe B pad BUEBEAT A

kernel _shape [kernel h,
kernel w]:int64[]

kernel h/
height J7 [ {#] kernel 2K/)

kernel w/

width J5 [7] ] kernel K/

TCIRH#], NPU 34
[1,7]; HEH CPU
XHF

pads[pads_top,pads_left,
pads_bottom,
pads_right]:int64(]

pads_left/
left 77 A1 [¥] pads K/

pads_right/
right J7 [FIf¥) pads K/

pads_top/
top 77 A1 pads K/

pads_bottom/
bottom J7 4] f¥] pads K/J»

[0,7]

strides[strides_h,
strides_ w]:int64[]

stride_h/
height 77 [F] 1) strides K/}

stride w/
width J5 [\ strides K/

(1,8]

per-layer
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RK3566/3568 NPU OP 7 %1%

B TR A R A A

Operator

XREN

KERA

HA

MASH

L HAAE

]I

BT

MaxPool

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
I batch

channel/
¥ \HJ channel

height/
i\ height

width/
I width

[1,8192]

auto_pad:string

auto_pad/ pad 75 5%

iV 37 ¥ NOTSET

ceil_mode:int64

ceil_mode/

& ceil BL floor (#1771t 54 i) shape

R

dilations  [dilations h,
dilations_ w]:int64[]

dilations h/
height J7 [ dilations
NN

dilations_w/
widtht 75717 dilations
NN

kernel _shape [kernel h,
kernel w]:int64[]

kernel_h/
height 77 ][] kernel K/)

kernel _w/

width 75 A1) kernel A/

TR %, NPU S F
[1,7]; H'EH CPU £
Ko

pads_left/
left 77 A1 pads K/
pads_right/
pads[pads_top,pads_left, | ign 77y pads o
pads_bottom, P [0,7]
. B pads_top.
pads_right]:int64(] top J7 A1) pads /)
pads_bottom/
bottom 77 [ [1) pads K/
storage order: int64 storage_order/flL5Efifi #7772\ 0
stride h/
strides[strides_h, height J7 [ strides K /)h (1.8]

strides_ w]:int64][ ]

stride_w/
width 77 A [ strides K/

per-layer

7
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HEHAT RK3566/3568 NPU OP 3743713 I SR T R G IR A
Operator XHREEM | BIERR LN WASH LRI R & =R
G epsilon/ Gk s % _—

epSﬂOIl.double Igé‘): u*iyﬁ%‘:ﬂq_buj:wjiﬁﬁ 0 E"Jii& jt 0 *@v ;%’fﬁjj le-5
momentum/
momentum:double I 8 2 T 2% TR 1
Batch Y int8 batch/ #i A\ ¥ batch 1 per-layer/
Normalization M floatl6 input t N per-channel
bpuﬂ e}rllsor Lheiah channel/ i A\ channel
[batch,channel,height,
width]:tensor height/ i—fﬁ])\ E/‘] height b il
width/ FIAM width
batch/ »
$HAU’)\E/‘] batCh i}%cé batch
input_tensor zﬁ};ﬁr;%l/channel
[batch,channel,height, height/
width]:tensor i\ 1] height Te IR
width/
AN width
l[aillernorlnlll_yviltght channel/ %i A\ channel 47 input_channel
channel,height,
width]:tensor(const) height/ %1 A\HJ height 45 input_height
L layernorm_bias
Niﬁalization ¥4 HE | floatl6 [channel,height, width/ Fi A\ #) width %T input_width per-layer

width]:tensor(const)

normalized shape:int64(]

normalized shape

1% 54— t)3— L H Feature fJ R~

NPU 1Y SCHF, GEBRE 04k (batch 48) LAAMFH AT
B 4k B, U0 input shape[n,chw], X % £
normalized_shape[c,h,w], 4 input_shape[n,c,h], {32
£F normalized shape[c,h], 40 input_shape[n,c], ¥ ZHF
normalized_shape[c], FH RIS CPU AT .

elementwise affine:int64

elementwise_affine/
R AR 3 B

0= 1 (Bl 0.

4 1 WA LayerNorm.weight 5 LayerNorm.bias, ¥
X ¥ weight/bias ] U~} :  elementwise_shape 5
normalized_shape —3{; ¥ 0 I LayerNorm.weight
N4 118, LayerNorm.bias Jy4= 0 fH.

eps:double

eps/
By Bk RS S 5

FERR 1
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RK3566/3568 NPU OP 7 %1%

B TR A R A A

Operator

XRFEOL

KERA

HA

MASH

LRI

]I

BT

Clip/ReLU6

S

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
& Y] batch

channel/

% N channel

height/
i N height

width/
i N width

e B 1

per-layer

Elu

S

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
% N HJ batch

channel/
& N1 channel

height/
i N1 height

width/
i N width

e B 1

Gelu

SCRF

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
1 A\ ) batch

channel/
i N1 channel

height/
i N1 height

width/
1\ width

Te B 1
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B TR A R A A

Operator

XRFEOL

KERA

HA

MASH

LRI

]I

BT

Relu

SCFF

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
& Y] batch

channel/
i N channel

height/
i NP height

width/
i N width

e BR ]

per-layer

LeakyRelu

S

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ ) batch

channel/
i N1 channel

height/
i N height

width/
Hi NI width

TE B 1

per-layer

PRelu

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ Y] batch

channel/
i N1 channel

height/
i A\ P height

width/
i K width

e B 1

slope/ PRelu &%

SRR C

per-layer/
per-channel

10
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T RK3566/3568 NPU OP S H5%1| % i 5l PR T B AR AT BR A )
Operator RO | BdERA TN WASH IR R & =R
batch/ X
i N\ batch
input_tensor y
[batch,channel,height, sequence TR, T4 X5
width]:tensor il A sequence
input_size/ .
. . ToBRE, EW 8 X5
BN mput_size v
direction/ forward: 187 GRU HIZH J7 AR reverse: fH7E
direction:string vy NGRS GRU iz B J7 17}/ 1) bidirectional: #§E GRU KI3&
8% GRU iz )5 5 S WL
N 0: %N shape N:
ﬁB%ji?# [seq_length, batch_size, input_size]
¥t shape A
GRU EIT_ layout iﬁ] )\iﬁ Hj ﬁ?& E,(J iHF @J 7\7 ﬁ N %egc lsehr;g;:, jlr;tzunidlrectlons, batch_size, hidden size]
@ u & /E [batch_size, seq_length, input_size]
A N it shape 7
M: ﬁﬁ g j\j [batch_size, seq_length, num_directions, hidden_size]
exGRU 5 batch size:int6d (extern) | PAICR_size/ 1
GRU T, Z% | floatl6 atch_size:n XN | $e5 GRU %1 \[f) batchsize per-layer
<}
Tt fE sequence_size sequence_size/ FRRHL T 4
(eXt? m) iint64 (extern) 67 GRU i A\ seqsize o
oy hidd ize:int64 hidd ize/
exGRU 1( in—size'mt GIRSH%SLZ le:'j 40 hiddensi TR, L8 XI5
ﬁ E,(J 5/5 iﬁ extern y bj’fli] 1 ) €nsize
T linear_before reset:int64 111]13(3}2{1%5 ;ql(gj_i?ﬁ‘:se 1(T) or O(F)

input_layout:string
(extern)

input_layout/ i 7€ 5 % B 41 A

shape 7 X —F{ [ layout

l.snc: fH7E layout X Rif¥IfiI N\ shape A[seqs, batches,
input_size]

2.(sn)c: FEIE layout XF B[R4 shape A[seqs*batches,
input_size,1,1]

FRIHE TR E M layout, [FIERIAS 1% op SEFRT M
[f) batch_size. sequence size. hidden_size.

output_layout:string
(extern)

output_layout/$i & 5 X I ¥ H

shape 7 X —F ] layout

lsbne : 48 & layout X N [ %i tH shape A
[segs,directions,batches, hidden_size]

2.(sn)c: FEIE layout XF M [F)%iiH shape A[segs*batches,
directions*input_size,1,1]

FRISH1EM layout, [AHFERIAS % op SEFRN M
[ batch_size. sequence_size. hidden_size. directions>1

W4 32 #F batches=1.

11
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i RK3566/3568 NPU OP Y H§41%& B 5 L BB AR A PR )
Operator RO | BdERA TN WASH LI R & =R
batch/ % A\ HJ batch sss
input_tensor
atch,channel,height, sequence/ i A M sequence I, H 4 X
[batch,channel,heigh T ND] TbRH, @ 4 %15
width]:tensor
input_size/ i A/ input_size TR, 8 X
. : forward: &5 LSTM 11257 N AT
direction:string dlI’i(fthIl/ )32 7 ] reverse: 1H& LSTM HJIZ 5 Jj ] 24 K 1] bidirectional:
fR7E LSTM iz 55 $i5E LSTM 001G 5 1930
.. batch size/ .
: - 18 4 1%
_ batch_size:int64 (extern) $55 LSTM #I\ (¥ batchsize KF 1SR 4 TR
oSO sequence_size sequence_size/ O Y4
S - ;int64 (extern) f53€ LSTM Hi A1) segsize o
LSTM hidden_size:int64 hidden_size/ .
e L2 3% (extern) LSTM #5761/ hiddensize ’
M: o g j\j © Gize-int64 ( ! ) proj_size/ LSTM % 7TE ﬁ Y'ZE 0<=proj_size<=hiddensize
eﬁXLSTMﬁ . proj_sizeim extern projection i proj_size HATFE 0, HI A SR projection Tk
LSTM N - i intR 1(T) o OGE) per-layer/
fglﬁ F ¥ | floatl6 input_forget:int64 input_forget/ cifg A8 Fh 1L FE H IR 0, B4k per-channel
. i ¢ 1(T) or O(F)
(extern) has_dropout:int64 has_dropout/ caffe HEAY Caffe fEX T, FAIIREBRE indicator, T FLi
i (extern) indicator Ljj ¢ e £ HEIRLE, LR,
exLSTM has_projection:int64 L L 1(T) or O(F)
WA 5 Cextern) has_projection/ projection 28/ | im0 wnra g
i&lﬁ o

input_layout:string

(extern)

input_layout/ i 7€ 5 % B 41 A
shape & X —3] layout

l.snc: F85E layout XJ M fF4i N\ shape N[segs, batches,
input_size]

2.(sn)c: FEIE layout XJ M 1% shape A[seqs*batches,
input_size,1,1]

BRI FRE 1 layout, [FIIZLRIAE % op SEBRXS ML
[’ batch_size. sequence size. hidden_size.

output_layout:string

(extern)

output_layout/$5 5& 5 T I 4 H
shape & X —3 layout

Lsbnc : 48 & layout XI B [ %i i shape A
[segs,directions,batches, hidden_size]

2.(sn)c: FEE layout Xf M7 [F%iH shape A[seqs*batches,
directions*input_size,1,1]

FRIAE TR E M layout, [FIERIA S 1% op SEFRXT M
i batch_size. sequence size. hidden_size. directions>1
I} X S FF batches=1.

12
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BB RK3566/3568 NPU OP 37 ¥541% B LTI BR A 7]
Operator XHIER HIERA A BMASH LIRFNE ISR = BN
batch/
a1 A\ ] batch
A bate channel 75 |7 concat
B, BT R — AN
channel/ NI Y PN
input_tensor i A channel channel K/ 7 2 X}
[batch,channel height, o XIF5E: 8bit
. idth]:tensor : 5. 8 XI5%, 16bit £
2 N int8 wi height/ ]
Concat Aoy SR float16 1 A\ height i 4 %55 per-layer
HAB 719 concat TGFR
o
width/ ol
i N width
_ aixs/
: N I
axis:int64 D 4 R Te R
batch/
i A\ Y] batch
channel/
. input_tensor HiI A channel
Mish R lgtg [batch,channel,height, il
oatlé dthT:
width]:tensor height/
i N1 height
width/
i N1 width

13
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AN AT

RK3566/3568 NPU OP 7 %1%

B TR A PR 2 7

Operator SCHREI BERE BA BWASH LRI IR 7K
batch/ 1
i) batch
) hannel/
. input_tensor #i \[f] channel
int3 [batch,channel,height, : ; 76 PR
float16 width]:tensor height/
i \¥ height
width/
. i\ 1] width [1.8176]
Pad XHFF —
[n begin,c beginh be ER KNS ESH
164 dsct gin,w_begin,n_end,c e n_begin, ¢ begin, n_end, ¢c_end
mn pads-tensor nd,h_end,w_end]/ i A\ &% I | 41, h_begin, w_begin, h_end,
A5 1d AN pad K/ w_end JoPR
constant value/
. — |
float constant_value:tensor HIFEN pad [RIH Je R
string mode:string mode/pad 1, N3 #¥F constant
batch/
&\ batch
] channel/
input_tensor 5 N channel
[batch,channel,height, : - To B ]
width]:tensor hzlght/ .
ReduceM WA H | intg Hir \I] height
CUEEICA | ¥ ey cPU sz | floatl6 width/
iy NH) width
. axes/ \
axes:int64[] G reduce [ A TOR ], 26 {2,3)
keepdims/

keepdims:int64(]

T it B ORFFAEE AR

14
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AN AT

RK3566/3568 NPU OP 7 %1%

B TR A PR 2 )

Operator

SCRPIED

BymRA

A

BMASH

LI

ISR

B

ReduceSum

MR HAET
i CPU S

nt8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
&1 \Y) batch

channel/
i N\ channel

height/
i N\ ¥ height

width/
i) width

T BR 1

axes:int64[]

axes/

8 %€ reduce 1%

oAk R
Hh:42,3}

%

keepdims:int64(]

keepdims/
e 15 i B R AE AR

0

per-layer/
per-channel

Resize

A

HHT NPU 1Y%
S =TI M I
HE 8 £ R
B e i AT AN
LR RAE AR T

HRAD LR

4y 4 Fallback
#| CPU 523,

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ FP) batch

S HFZ batch

channel/
i N1 channel

height/
i NH height

[1,8192]

width/
i NI width

1.[1,8176]

2BARIEEC s (s A

E ' % D
width*s*(s-1)<=8192

)

mode:string

mode/resize % FH IR

Y 3 FF nearest. linear

scales:int64[]

scales/ N ~F R A% 5L

I SCHF 1-8 BEHLfs

roi:int64[]

roi/ 4T resize FI% A Y [l

=
(10,0,0,0,1,1,1,17)

2 R

per-layer

15




Rackchip ,
HEHET RK3566/3568 NPU OP 37313 O T IRIE R A H

Operator RHEDL BrRA TN MASH LIR R & BT

batch/
1 \HJ batch ToBR 1

channel/
input_tensor % \I*) channel
[batch,channel,height, [1,8192]
width]:tensor height/
fifi \ 1] height

width/
i N width

batch o/
#1470 batch o T

int8
floatl6

[1,8176]

N channel o/
Reshape A S i 1 channel

[1,8192]
height o/
i 4 ) height

Shape width_o/
int64 (batch_o,channel o, 5 width [1,8176]
height o,width_o):tensor

[n,c,hl,wl]-

>[n,c,h2,w2]/ (h1*w1=h2*w2) SR
[1,C,h,W]'

>[cl,hwl,1,1]/

(cl=c/a, h*w=hw1/a, a NEE%]) e

[n,C,] 51]->[1 ,1'11 ,h,W]/
(c=h*w/a, nl=n/a, a NFEH)

16
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B TR A PR A )

Operator

XRHELL

HRRA

A

BASH

LI

ISR

BT

Reverse
Sequence

mMAEHE H AT
i CPU 23l

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ batch

channel/
i N HJ channel

height/
1 N [) height

width/
i N width

JERR

batch_axis:int64

batch_axis/
i %€ f2 17 N batch 4EE

time_axis:int64

time axis/
fRE TN time 4E/E

sequence_lens:int64(]

sequence_lens/

T 5E Py 9 0L 1 e

IV 3 channel X

Sigmoid

SCHF

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ Y] batch

channel/
i N1 channel

height/
1 A\ height

width/
i K width

TEBR ]
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RK3566/3568 NPU OP 7 %1%

B TR A PR A )

Operator

XRHELL

HRRA

A

BASH

LI

ISR

BT

HardSigmoid

SCHF

nt8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ ) batch

channel/

% N channel

height/
1 N [) height

width/
i N width

To PR

per-layer

Swish

S

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
% N H batch

channel/
% N channel

height/
1 N[ height

width/
i N width

JERR ]

HardSwish

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ Y] batch

channel/
i N1 channel

height/
i N1 height

width/
NI width

JEBR ]

per-layer
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B TR A PR A )

Operator

XRHELL

HRRA

A

BASH

LI

ISR

BT

Softplus

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
& Y] batch

channel/
i N channel

height/
1 N [) height

width/
i N width

TEBR ]

per-layer

Softmax

A EE, HET
i CPU S

floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ Y] batch

channel/
i N1 channel

height/
i N1 height

width/
NI width

axis:int64

axis/

¥ softmax 1%

JERR ]

per-layer

19
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RK3566/3568 NPU OP 7 %1%

B TR A PR 2 7

Operator

SCRPIED

HRRA

BASH

LA

ISR BT

Slice

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
&1 Y] batch

channel/
i N HJ channel

height/
i N height

width/
i K width

PRl

starts:int64[ ]

start/
Do e et &

channel 7517 Slice I}, channel start ZXf55. Xf5%

H:
8bit HE: 8 K55, 16bit Hd: 4 %%, Hbdrm
T PRl

ends:int64(]

ends/

PIor 2 b &

channel 7517 Slice i, channel end X 5%« X 55 &::
8bit £0#w: 8 XI5F, 16bit Hidfi: 4 xF. HAbIT
ToBR .

axes:int64[ ]

axes/

LY 7 (¥ h

SCRHTRE 0~3 %, SCHRFIRIN 2 fhik 4%

steps:int64[]

steps/
W) 73 %8 N R AP A

per-layer

Split

A H

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
% N\ HJ batch

channel/
41 A\ ] channel

height/
i A\ height

width/
i\ Y] width

axis:int64

axis/

DIy IIYESE

num_outputs:int64

split B% ) LA~

FE R il

split:int64[ ]

spilt/
T e V) r JE 4 L K

channel J7 [ Split B, B T &5 — M4, HAh
it Y channel 7 2555,

X5 s

8bit dfs: 8 X5, 16bit FdE: 4 X35, HAhH
TRl o

per-layer

20
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Operator

SCRPIED

HRRA

A

BASH

LA

ISR BT

Tanh

SCHF

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i1 A\ batch

channel/
i N channel

height/
1 N [) height

width/
i K width

TE PR ]

per-layer

Transpose

Iy SCRF

nt8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i1 A\ ) batch

[1,1024]

channel/
%1 A\ ] channel

height/
1 N[ height

[1,8192]

width/
i\ width

[1,8176]

perm:int64(]

axis order/

2 B A I

S H¥

(1) perm=[3,1,2,0],in_shape=[n,c,1,1], H. n,c &
3K 8bit #(#E: 8 XfFF, 16bit K. 4 X 5.
(2) perm=[3,1,2,0],in_shape=[1,¢,1,w], H. w,c %
3R 8bit HidlE: 8 XI3%, 16bit Hidi: 4 %f5%.
(3) perm=[2,1,0,3],in_shape=[n,c,1,1], H. n,c £
3R 8bit HidlE: 8 XI5%, 16bit Hidi: 4 %f5%.
(4) perm=[2,1,0,3],in_shape=[1,c,h,1], H. h,c %
3K 8bit #(#E: 8 XfFF, 16bit K. 4 X 5.
(5) perm=[0,3,1,2],in_shape=[n,c,h,w], H. w &
3K 8bit Hidi: 8 XS, 16bit HidE: 4 X5,
Jf H. ¢*h<8192,
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B TR A PR A )

Operator

XRHELL

HRRA

BASH

LI

ISR

BT

Convolution

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
&1 Y] batch

channel/

% N channel

height/
B \[1) height

T B il

width/
i N width

2 dilation_kernel_h > 1 B, width
<16383

A X E B width £ EFR
i, LB A\ U]

kernel shape
[num_output,
num_input,kernel h,
kernel w]:int64[]

num_output/
1Y channel

num_input/
i N1 channel

Te B il

kernel h/
height 75 [A][#] kernel K/

kernel w/
width J5 [ [f] kernel K/

[1,31]

strides[strides_h,
strides_ w]:int64[]

stride h/
height 75 [A] [ strides K/

stride_w/
width 75 ] strides K/

(1.7]

pads[pads_top,
pads_left, pads_bottom,
pads_right]:int64[]

pads_left/
left 77 [\ ) pads K/

pads_right/
right 77 [ [¥] pads K/

pads_top/
top 77 [71 1] pads K/)»

pads_bottom/
bottom 5 [A] ] pads K/

[0,15]

group:int64

group/
group ¥R/

JERR il

dilations[dilations_h,
dilations w]:int64[]

dilations_h/
height J5 [ dilations />

dilations_w/
widtht 75 [\ ] dilations K /)N

[1,32]

per-layer/
per-channel
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B TR A PR A )

Operator

XRHELL

HRRA

A

BASH

LI

ISR

BT

Depthwise
Convolution

SR

nt8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
&1 Y] batch

channel/

% N channel

height/
B \[1) height

e BR ]

width/
i\ width

2 dilation kernel h > 1 A,
width < 16383

WA E ZHA width 17
FEPR I, AR g\ 5B

kernel shape
[num_output,
num_input,kernel h,
kernel w]:int64[]

num_output/
f 1Y channel

num_input/

i A\ J¥] channel

TE B

kernel h/
height 77 7] kernel K/

kernel w/

width 75 [ 1 kernel K/

strides[strides_h,
strides_ w]:int64[]

stride_h/
height 77 [A] ) strides K/

stride_ w/

width J7 7] 1 strides K/

[1,7]

pads[pads_top,
pads_left, pads bottom,
pads_right]:int64(]

pads_left/
left 77 [ ] pads K/)h

pads_right/
right 77 [7] f¥] pads K /)

pads_top/
top 77 ][] pads K/

pads_bottom/
bottom 5[] [¥] pads K/

[0,15]

dilations[dilations_h,
dilations_ w]:int64[]

dilations_h/
height 77 [7] ] dilations K/)»

dilations_w/
widtht J7 [4] [f] dilations K /)

[1,32]

per-layer/
per-channel
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B TR A PR 2 )

Operator SCRHBRG 6zt WA BWASH LRI ISR B
batch/
I\ batch
channel/
TohR
input_tensor i \I7J channel
[batch,channel,height, height/
width]:tensor 1 A\ height
. 2 dilation kernel h > 1 Bf, width <
width/ 16383
SO width BEAR X RN width FEZEIRH], i
RN wi WU 5]
num_output/
K [7) channel —
kernel shape num_input/
[num output, i1 \I7J channel
num_input,kernel h, kernel h/
kernel w]:int64[] height 77 [7] ] kernel /) ]
kernel w/ ’
, width 77 7] ] kernel K/
IC)onVTrarlls‘f).ose/ S Elt8ﬂ6 stride_h/ p::}:?;fl/q u
cconvorution oa strides[strides_h, height 77 1] [ strides /> (1248) P
strides w]:int64[] stride_ w/ o
width J7 [ ff) strides K7y
pads_left/ S 0-15
left 77 7 {4 pads K/
. 5 pad B VER:
pads_right/ ;)f 1 L
. N S HF kemel_h * dilations h -
pads[pads*top, I‘lght ﬁ['lil El(] pads j(/J\ dilations_h —er;l:d_s top <1 ?)lo%s_i ¥
pads_left, pads_bottom, kemel w * dilations w - dilations w -
pads_right]:int64[] p adsTtop/ pstel;‘i)jt,< 0 %%ﬁ? stride_h *(height
- top /1 ]_S“ B/‘] pads quj\ -1 . pads_top+ 1< output_ﬁ
pads_bottom/ Y stide w *(width - 1) -
bottom ﬁ-l-"q—“ E/‘J pads jC/J\ pads_left + 1 <output w
r group/ 1 34 HAY Y num_input=num_output i,
group:int64 group 1K/ % num_output

dilations[dilations_h,
dilations_w]:int64[]

dilations_h/
height 75 [A1/] dilations K/)»

dilations_w/
widtht /5[] f¥] dilations K/

[1,32]
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B TR A PR 2 7

Operator IR | BuERA A RMASH LI IR R B
input_tensor 1
[M, K]:tensor
M,K,N/
_ 5 i NER BT IR
input_tensor
[K,N]:tensor
. alpha/
Rk | alpha:double FIE A*B AR scale -
Gemm HH CPU 3K gl(:atl 6 ANSCFE g::c?;enrnel
b3/ beta:donbl beta/
ctadouble BN C FEFER scale
. transA/
transA:int64 N
. transB/
transB:int64 B [ 7 5
batch/
T . i1 N1 batch
input_tensor
[batch, K, C]:tensor K
ASCHF . " i K e
MatMul HCPUSE | g S perlayer/
m oa c per-channe
, B C
input_tensor 2
[batch, C, H]:tensor
H/
B\ H
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Operator IR | BuERA A RMASH LI IR R B

batch/
& Y] batch

channel/

input_tensor i A channel
[batch,channel,height, JoRR
width]:tensor height/

% \I¥) height

int8
floatl6

width/
i N width

Expand P&

batch o/
i1 batch o

channel o/

A
shape(batch o, i thi ) channel
int64 channel o,height o, Jo PR ]
width_o):tensor height_o/

%t 1 height

width o/
) width
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B TR A PR 2 7

Operator

SCRPIED

HRRA

A

BASH

LA

ISR BT

Where

SR

nt8
floatl6
int64

x_tensor [batch, channel,
height, width]:tensor

batch/
&1 A\ Y] batch

channel/

% NHJ channel

height/
i N1 height

width/
i\ width

To PRl

int8
floatl6
nt64

y_tensor [batch, channel,
height, width]:tensor

batch/
i A\ batch

channel/
i N B channel

height/
1 \[1) height

width/
i N width

e B 1

bool

mask tensor[batch,
channel,height,
width]:tensor

batch/
% N\ H batch

channel/
i N1 channel

height/
i N1 height

width/
NI width

e Bl

int8
floatl6

shape(batch_o,
channel o,height o,
width_o):tensor

batch o/
it 1) batch o

channel o/
i HH (1) channel

height o/
i Y) height

width_o/
it Y width

TE B 1

per-layer
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Operator

SCRPIED

HRRA

A

BASH

LA

ISR BT

exGlu

S

int8
floatl6

x_tensor [batch, channel,
height, width]:tensor

batch/
&1 A\ Y] batch

channel/

% N HJ channel

height/
i N\ P height

width/
i N width

c*h*w i el PR
8bit HE: 8 XF5%, 16bit . 4 43¢

int64

axis:int64

axis/

ZEibE A

axis ==

per-layer
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T RK3566/3568 NPU OP %13 N e e e
Operator XEER HIERA LD BMASH LIRFNE JHECHF MR
Convolution + Relu | 7 %F
Convolution + Clip | S HF
Convolution o
+ PRelu/LeakyRelu SR
Convolution + Add | ¥
Convolution + Mul | WA X
Convolution
+Sigmoid E2i)

Convolution + Tanh | 3 #F [d] Convolution
Convolution o
+ Softplus Ra)
Convolution o
+ HardSigmoid SCH
Convolution o
+ HardSwish A
Convolution + Elu FF
Convolution

+ Swish SCFF
Convolution + Mish | 37 §F
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b RK3566/3568 NPU OP 374513 SR L JBE A PR 24
Operator SR L B R N WASH B ISR | BATTR
Sc;{le\i;ll"ranspose YN &

Socnlxi/granspose YN &

o | W

E?An(;/("lfranspose YN &

E(I)\I/}:/l"lfranspose N

Copommsrese | et

S()ngrampose AN S [d] ConvTranspose

G| ity

ComTomros | iyt

Comtomse | ks

E(I)ErizTranspose A3 B

E()Srgfi'ls“;an spose A3 B

E?\r/};/;ran spose A3 B
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vk RK3566/3568 NPU OP 3 #5i3 S P T B A R A
Operator XEER HIERA A RMASH LI IR R B
?g)sﬁlwise Convolution WA

?gﬁwme Convolution WA

Deptiic Comotion | s

??(;lcllwise Convolution WA S

?T\I/)ltl:illwise Convolution W

?eslig;\;v(:lsg Convolution W

?%zﬁvise Convolution AN HE [d] Depthwise Convolution

?espz)t?t\;vlljse Convolution W

?g);?zvsisvei S(}310nvoluti0n W

?%I)I‘glwise Convolution MR

?eszt]}l}:;;ise Convolutione NG S

Depthwise Convolution NG S

+ Mish
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RK3566/3568 NPU OP 7 %1%

B TR A R A A

Operator SRR BARRR LIV WASH SRR IS E S B R
Add+Relu SCFF Al Add

Mul+Relu SCHF [7] Mul

Convolution + add | 4 /7] Convolution

+ Relu

T

(1) 7B

PL ONNX ZRAHES] NCHW it B, A& LAURT #7720 (A BB &8 ME T #77) -
1. OP(A(NN,C,H,W), BN,C,H,W)), BIPANEEE AR tensor #4742 4F ;

2. OP(A(N,C,H,W), B(C,1,1)), EI C 4§/ {# broadcasting;

3. OP(A(N,C,H,W), B(scalar)), BJ LLH.AMR &4 broadcasting;

4. OP(A(N,C,H,W), B(H,W)), El HW 4k fi broadcasting.

i FEE R

1. OP(A(N,C,H,W), B(N,C,H,W)): OP(A(1,16,32,8), B(1,16,32,8)) = C(1,16,32,8)
2. OP(A(N,C,H,W), B(C,1,1)): OP(A(1,16,32 8), B(16)) = C(1,16,32.8)

3. OP(A(N,C,H,W), B(scalar)): OP(A(1,16,32,8), B(1)) = C(1,16,32.8)

4. OP(A(N,C,H,W), B(H,W)): OP(A(1,16,32,8), B(32x8)) = C(1,16,32,8)

ZIFAEH, [a,b)RANCHF a B b 2 [AIFIHEEL; {a,b,c) KIARSFF ab,co
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FHAN AT

RK3588 NPU OP X £i%#

B TR A R A A

Operator | SZRFIENL | FdERA A BASH LI RAAG I &3 BT ZE
batch/
i1 A\ batch
channel/
i1 A\ channel
i input_tensor S ONNX JTE 119 DU 4 tensor (9 | per-layer/
Add/Bias | % HF int3 [batch,channelheight, T B NN LB T per-layer Eha
float16 width]-tensor height BIUBEAE, WL R (D per-channel
i N height
width/
i N width
batch/
i A\ Y] batch
CEFBAS tensor BT HEHERAE, DA
ONNX ERiLHES] NCHW 15t B, 32
Channel/ ?#U\‘Fr—?ﬁﬁﬁ:
i A1) channel 1.0P(A(N,C,H,W),B(N,C,H,W)), Ell
s input_tensor PN AEREAT A tensor SEA TR A er-layer/
Sub T fToatl6 [batch,channel,height, TE bR 2.0P(A(N,C,H,W),B(C,1,1)), HI C ger_chﬁnnel A 37 R

width]:tensor

height/
i N\ FP) height

width/
#i N width

AEFE i broadcasting;
3.0P(A(N,C,H,W),B(scalar)), H[J DA
FLNFR AN broadcasting .

Yl A BB #AE LMEN) T .
B7 0 R (D
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il RK3588 NPU OP 3 #41% i ARl PR B A AT PR 28
Operator XRBN Bk TP BMANSH AR &5 BH7 R ZIZE
batch/
i\ [7) batch
channel/
_ i \F¥) channel
4 int8 input_tensor . CFF ONNX # ( VU 4 tensor FIFT | per-layer/ \ i
S I R N R ) /> s
Mul/Scale S float16 %ﬁfﬁ’igﬁ:gfl’helght’ AR A RERE, ER: R (D per-channel A SLE
' height/
i1 N[ height
width/
N1 width
bﬁtCh/ HEP A tensor )T HEERAE, DA
il A batch ONNX BRIAHES] NCHW {35 1,
SCRELAR T H6 772K
channel/ 1.OP(A(N,C,H,W),B(N,C,H,W)), &l
5 A\ channel PN ZERE AH 5] 1Y tensor BEAT 1
— 2.0P(A(N,C,H,W),B(C,1,1)), Bl C
o Input_tensor & {1 broadcasting; per-layer/
i HRIr SR i ! ’ \ AN SR
Div 93 3+ float16 E‘t;iaéttcl?]ﬁleli::fl,helght, height/ TG PR A 3.OP((N.C.H.W)scalar), HILL#A | per-channel ) AN SCHF
i N1 height Fr A broadcasting;
4.0P(A(N,C,H,W),B(H,W)), Bl HW
Y broadcasting, H AT
width/ FP16 2.
iﬁﬁ)\ﬁg Wldth ijé%: AE?AB %Kﬂu,ﬁzj"jr—%ﬁjjo
Bl R D
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B TR A R A A

Operator XFREN HlERA LN WASH YR R & = BN ZRE
batch/
y TEFAS tensor M HEERME, DL
flI NI batch ONNX ERAFES NCHW {1368,
BESYS SR YW
channel/ 1.OP(A(N,C,H,W),B(N,C,H,W)), I
. input_tensor HiI A channel PN EFE AR [FIY) tensor BEATHRAE
Max SR gﬁiﬂ p [batch,channel,height, e bR 2.0P(A(N,C,H,W),B(C,1,1)), Hl C pgiﬁenrr/l o MRS
width]:tensor height/ 4 FZ i broadcasting; P
3 \[1) height 3.0P(A(N,C,H,W),B(scalar)), HJI LA
FANFREA broadcasting .
widthy Ui A BB #RTME TR TT .
54O\ width 0 R (D
e batch KRB tensor 107 A, U
ONNX ERIAHES NCHW i B, 3¢
FrLLR #0720
channel/ 1.0P(A(N,C,H,W),B(N,C,H,W)), J
. input_tensor i\ channel PIANEFEAH A1) tensor FEATERAE
Min SH El(:itl 6 [batch,channel height, TRl 2.0P(A(N,C,H,W),B(C,1,1)), I C pgi‘;ﬁ/} o LRSS xS
width]:tensor height/ Y F% 5 broadcasting; P
i \[1) height 3.0P(A(N,C,H,W),B(scalar)), HJI LA
FLMBR AR broadcasting .
widtly B A BB # AT LUENHETT .
i A B width B+ W R (1D
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B TR A R A A

Operator XFFEN BImRR TN BWMASH LIRIRE &5 B ZIZE
batch/ )
&1 \I7) batch
channel/
input_tensor Hi\H) channel A2l
Global SR int8 [batcﬂ,channel,height, per-layer AN SCFF
AveragePool float16 S
width]:tensor heicht/ [1,343]
1e1g , (RKNN-Toolkit2
iﬁﬂ]\ﬁ/ﬂ helght 3{%7@ )
~ [1,7]
width/
A . Complier 37 ¥F
i A\ 1) width (
N wi S0
batch/ |
&1\ batch
channel/
input_tensor HI\HJ channel A2l
GlobalMaxPool | 3 ¥ it [batch,channel,height, per-layer i AN SCRF
floatl6 i
width]:tensor heieht/ [1,343]
e1g . (RKNN-Toolkit2
N height TG )
. [1,7]
width/
: Complier 37 ¥
A N\ th (
N1 wid )
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B TR A R A A

Operator

XREEN

HmRR

BWA

WMASH

LIR R

I 5E

BT E2- NG

AveragePool

S

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
%1\ batch

channel/
#i A\ channel

height/
Hi ¥ height

width/
K N\ width

[1,8192]

auto_pad:string

auto_pad/
pad 175 3%

Y SZ#F NOTSET

ceil_mode:int64

ceil_mode/
1#F ceil 5% floor K7 it
L% H 1Y shape

R

count_include pad:int64

count_include pad/
RBAE pad FAEBEATIH
H

kernel _shape [kernel h,
kernel w]:int64[]

kernel h/
height J7 ¥ kernel K/

kernel w/

width J5 [ [f] kernel K/

TBR#], NPU 32
Fr[1,7]1; HEed
CPU > ¥¥.

pads[pads_top,pads_left,
pads_bottom,
pads_right]:int64(]

pads_left/
left 75 7] # pads K/

pads_right/
right 77 [ ) pads R/)h

pads_top/
top /7 ¥ pads K/)

pads_bottom/
bottom 77 [7] Y] pads K/

[0,7]

strides[strides_h,
strides_ w]:int64[]

stride_h/
height J7 [ strides K/

stride_ w/
width 77 A1 strides K/

(18]

AN SCRF

per-layer

38




Rackchip
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B TR A R A A

Operator

CRHEDL

KERA

BWA

WMASH

L HAAE

I 5E

BT

E2- NG

MaxPool

SR

nt8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i\ batch

channel/
%I N H channel

height/
fi NI height

width/
NI width

[1,8192]

auto_pad:string

auto_pad/ pad f 7530

iV 37 ¥ NOTSET

ceil_mode:int64

ceil mode/

fFF ceil B¢ floor M5 254 H 1

shape

ASHF

dilations  [dilations_h,
dilations_ w]:int64[]

dilations_h/
height 77 [F 1] dilations
NN

dilations_w/
widtht 77 [ f#] dilations
NN

kernel shape [kernel h,
kernel w]:int64[]

kernel h/
height J7 [A]ff] kernel K/

kernel w/
width J7 A1) kernel K/

TCPRH, NPU ZHF
[1,7]; H'EH CPU
XHF

pads[pads_top,pads_left,

pads_left/
left 771711 pads K/)h

pads_right/
right J5 18] ) pads K/

pads_bottom, P [0,7]
. B pads_top.

pads_right]:int64(] top 77 A1) pads /s
pads_bottom/
bottom /7 ][] pads K/

storage order: int64 storage_order/{L JGfif 17 77 0
stride h/

strides[strides_h, height 77 [l strides K/ (18]

strides_ w]:int64[]

stride_w/
width J7 A1) strides /Iy

per-layer

AN SCFF
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HEHAT RK3588 NPU OP L ##41% I SR T I A IR A
Operator XFEN | BEERAE | WA BMASH LIRFE IRHXF | BAR | BEHBE
epsilon/
epsilon:double B LABRAEZE I BB IERR 0 FISE | k0 938, BH{EN 1e-5
3
momentum/
momentum:double ISR e 2 2 5 T PR )
Batch T+ int8 N per-layer/ N &
S batch/ i "] batch 1 N =
Normalization SR floatl6 ) atch/ i\ bate per-channel A
mput_tensor channel/ % A\ [ channel
[batch,channel,height,
Wldth]tens()r helght/ iﬁj}\ﬁg helght o B )
width/ H A\ width
batch/ »
iﬁﬁ)\ E/‘] batCh i}%cz// batch
input_tensor channel/
- TN
[batch,channel,height, flﬁ J.)\E/] channel
idth]. cight SR
width]:tensor i1\ height
width/
WA width
layemorm_welght channel/ % A\ channel T input_channel
[channel,height,
width]:tensor(const) height/ #i A1 height % input_height
a8 layernorm_bias
Layer HR ] float16 [channel height, width/ I width T input_width per-layer W) AN SCHF
Normalization | 3 #F

width]:tensor(const)

normalized_shape:int
64(]

normalized shape

i'_‘

/258 —Ht3— 1L Feature 1 )X

NPU X3, GLEFRES 0 4 (batch 4E) LASME
HABFTA 4R, U0 input_shape[n,c,h,w], [ 3ZFF
normalized_shape[c,h,w], 41 input_shape[n,c,h],
f X #F normalized shape[c,h] , Ul
input_shape[n,c], X3 normalized_shape[c],
HARM LR CPU 4T .

elementwise affine:in

elementwise_affine/

08 1 (BRAH 0 .
H N 1 W A LayerNormweight 5
LayerNorm.bias, {{ 3 ¥ weight/bias [ X~} :

t64 BEEREAT I elementwise_shape 5 normalized shape —%(;
4 0 B} LayerNorm.weight N4 1 f{H,
LayerNorm.bias 4 0 1H.

eps:double eps/ ]
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B L i 1 A% 24

Operator

XRHEDL

HRRA

A

BASH

LA

JHESCRF

B E2 e

Clip/ReLU6

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
&1 Y] batch

channel/
i N channel

height/
i N height

width/
i\ width

E PR il

per-layer R

Elu

SR

nt8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
% N HJ batch

channel/
i N B channel

height/
i N1 height

width/
i N width

e Bl

AN SCFF

Gelu

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i1 A\ batch

channel/
i1 \J¥) channel

height/
1 N1 height

width/
#i N width

e B 1

[ AN SCHF
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Operator

CRHEDL

KERA

BWA

MASH

LS

I 5E

BT E2- NG

Relu

SCHF

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
& A\ Y] batch

channel/
i N channel

height/
i N height

width/
i\ width

e BR ]

LS HF

per-layer

LeakyRelu

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ ) batch

channel/
i N1 channel

height/
i N1 height

width/
i N width

e Bl

CLCHF

per-layer

PRelu

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ Y] batch

channel/
i \¥) channel

height/
i A\ FP) height

width/
1\ width

e B 1

slope/ PRelu &%

AN S 5 B bR R B
C 4EJE 28

per-layer/
per-channel

CLSCHF
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Operator | SXHRHENL | AR | WA BWMASH LIRBRE IR & BUGR | 2EE
batch/ |
input_tensor I batch
[batch,channel,heigh | sequence/
ToRRE, B4 %57
L, I\ sequence w
width]:tensor : .
input_size/ FWEL, HIL S K5
I input_size
direction/ forward: F8E GRU [MEHJ7AINATIA reverse: 8 7E
direction:string b o I B T GRU [FizH 77 R bidirectional: #§5E GRU Wiz
{85 GRU WizH i 57 19X
0: i shape A:
[seq length, batch_size, input_size]
TR > #irth shape J9:
1 t iA ]\i/.x Hj ézﬁ EI:E E@ﬁF ﬁUﬁ—ﬁ [seq_length, num_directions, batch_size, hidden_size]
ayou HIL/A A x 1: i shape A
GRU ¥~ [batch_size, seq_length, input_size]
> AL it shape J9:
% % & ‘E [batch_size, seq length, num_directions, hidden_size]
f (TR% g batch_size:int64 batch_size/ 1
ex 7 (extern) 8 GRU #i A\ 1] batchsize . .
GRU T, 24| floatl6 per-layer | A SCEF
T 48 BH sequence_size sequence_size/
. . s - . ToBRH, W 4 %5
(extern) :int64 (extern) 8 %€ GRU #i A1 seqsize k
I35y hidden_size:int64 | hidden_size/ .
exGRU ZE (extern) GRU *.569 1] hiddensize ’
A2 . :
T linear before linear_before reset/ (T or OF)
N reset:int64 LBR 75116 £
l.snc: F87E layout XM [F%i N shape “H[segs, batches,
. . . v . | input_size]
input_layout:string | input_layout/ 15 € 5 X N H1 | 2.sn)c: fi5 layout #FifHiIA shape F9[seqs*batches,
(extern) L) T input_size,1,1]
A\ shape B X layout | GGl tyou, MRS op AR
ff] batch_size. sequence size. hidden size.
lsbnc : 8 & layout Xt N [ #ii i shape A
[segs,directions,batches, hidden_size]
output_layout:string | output_layout/ 5 58 50N H 2.(sn)c: $RJE layout XS4 shape Jy[seqs*batches,
- S directions*input_size,1,1]
(extern) t shape & L —3UH layout | mRISH 0 layout, [FIRFERILE % op Sebixdiz
[ batch_size. sequence size. hidden_size. directions>1
I} X 3 FF batches=1.
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S T RK3588 NPU OP 3 ##%1|% B 5 L BB AR A PR )
Operator | SCHRFIEHL | BIARE | WA BWMASH LIHHE JHEE | BT R | EERNE
"~ batch>1 I H5R batch=4n, (n NIFEED) , @i n<=4.
. batch/ 4 \[f) batch FE: LSTM H:fig: LB, LSTM AR : AR HZ batch.
Input_tensor
[batch,channel,heigh | sequence/ %i A sequence | JEHRfil, HiX 4 x5
t,width]:tensor - - —
o szel WA s, s e
direction/ forward: IR LSTM [F115 57 [T
direction:string Je5E LSTM 032 575 1] r;_vrf;r;c;;?ji LSTM {12577 [ 9% [f] bidirectional: 3 LSTM [IiZ 5
batch_size:int64 batch_size/
— o . | LS 4 {5 %
S (extern) &85 LSTM iy A\ ] batchsize AT 1 H G 4 B
sequence_size sequence_size/ P .
i . , 4%
LSTM 3" :int64 (extern) & 5E LSTM Hi A segsize TR, AR AT
e hidden_size:int64 1£1dg§;11 ?Ezf/q: 0 biddonsi IR s A
Ay 4 N (extern) S JGHHY hiddensize
exLSTM prOj_SiZe:int64 proj_size/ LSTM HILFTE 0<=proj_size<=hiddensize er-
BT, 5| s (extern) projection F ] proj_size HHTMEE 0, B AR projection J1jfe fayer ) W R
LST™M i F5 | floatl6 out foreetint6d input_forget/ cifg AR % | 1(T) or OF) per £
B Input_torget:n # H RTRRSE 0, B ASE Ry channel
B ey | 1(T) or O(F)
(extern) has_dropout:int64 | has_dropout/ caffe fERRHY | o p e v, pumuonesm i indicaor, TRMEARE, KHT
HIIA (extern) indicator ThEE )L £ o
exLSTM Py has_projection:int64 | has_projection/ projection 2% | 1(T) or 0(F)
WA S Cextern) i FAIME 0, BN R SCHF
o,
. . Lsnc: F&5E layout %R )% shape [segs, batches, input_size]
input_layout:string input_layout/¥8 %€ 5 XJ R fi | 2.(sn)e: F55E layout R4 shape [seqs*batches, input_size,1,1]
(extern) X\ shape %5 SL—51 layout | ZRISHEER layout, FIINERIAEZ op SBRARIA batch_size,
sequence_size. hidden_size.
Lsbnc: 48 & layout X 87 [ 41 i shape M [segs,directions,batches,
. . hidden_size]
output_layout:string | output_layout/fi & 5% R4 | 2.sn)c : 5 S layout X R 9 4 i shape A [segs*batches,
(extern) & shape {5\ X—ﬂg@ layout directions*input_size,1,1]
ZREEIRE N layout, [RINFEIRIAS % op SLPr¥TI batch_size.
sequence_size. hidden_size. directions>1 Y 3ZF batches=1.
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HERET RK3588 NPU OP 7 ##41#% B LTI A BR A 7]
Operator X HyERA BN BMASH LR R S&=3 B ZEHFE
batch/
A A\ batch
A bate channel 5|7 concat
B, BT EE—
channel/ VTN
input_tensor HI ] channel ] channel K/
[batch,channel,height, TN, W E
N int8 width]:tensor height/ 8bit F¥E: 8 X%,
Concat MRS float16 i\ f height 16bit %3 : 4 %5 per-layer CLSCHF
HoAth 7717 concat 76
o
width/ Fil
i N width
_ aixs/
: N |
axis:int64 D 4 R Te R
batch/
i A\ Y] batch
channel/
. input_tensor I\ (] channel
Mish XERF ]f?otitl 6 [batch,channel,height, T PR i AN SCRF
width]:tensor height/
i N height
width/
i NI width
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Operator

XRHEDL

BymRA

A

BMASH

LI

ISR

B E2 NG

Pad

SCHF

nt8
floatl16

input_tensor
[batch,channel,height,
width]:tensor

batch/
&1 \Y) batch

hannel/
i N\ channel

height/
i \¥ height

T BR 1

width/
i) width

[1,8176]

int64

pads:tensor

[n_begin,c begin,h be
gin,w_begin,n_end,c e
nd,h_end,w_end]/ Fiy A\ %4l
LA EH AR pad K/

ENEINS &S

n_begin, ¢ begin, n_end, ¢ _end

A1, h_begin, w_begin, h_end,
w_end JCR il

float

constant_value:tensor

constant_value/

AN pad 11E

e BR ]

string

mode:string

mode/pad 15,

A 37 #F constant

AN SCHF

ReduceMean

MASZFE H
HiH CPU st
2/

nt8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
1\ batch

channel/
i N1 channel

height/
i N\ height

width/
i NP width

TEBR ]

axes:int64{]

axes/

B 7€ reduce %

F PR, 22,3}

keepdims:int64[]

keepdims/
T T B AR AUE AR

AN SCHF
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Operator | X FHEN 6zt TN BASH LRI [ HESCRE BHHR E2 AN
batch/
i N\ batch
) channel/
input_tensor #5 N[ channel
[batch,channel,height, HJ, It PR ]
width]:tensor hilght/ .
ReduceSum WAXH H | int8 Hii \If] height per-layer/ R
BT H1 CPU 523y, | floatl6 width/ per-channel bl
i N\ width
axes:int64[] axes/ LR 2
' 872 reduce (15 Hh:{2,3}
I keepdims/
keepdims:int64[] L7 (e gf o A 0
batch/ .
f#1\ 1) batch STHFE batch
A channel/
Hh o SCFRY . %1 A\ channel
input_tensor - [1,8192]
H /i NPU 1% 32 [batch,channel,height, h/flght/ .
S Y Ak width]:tensor il N height
At 8 Ak 1.[\1,2\&176]*” ‘

Resize E% E(J %g@ﬁ int8 width/ Zﬁﬁ&j(’fﬁ‘i&jﬂ S ( S er-laver réjZ:ij:i
12 M 5 18] 4 float16 B A\ width B OIFE B oK per-lay ¥
L ' width*s*(s-1)<=8192
B HARASL
o me mode:string mode/resize X FH F#5E {3 FF nearest. linear
Fallback %I
CPU L33, scales:int64[] scales/ ST UK A5 4L 1S 1-8 BT

e WX B & R
roi:int64[] r0i/IHAT resize M5 AL ([10.0.0.0.1.1.1.1])
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Operator

SCRPED

HRRA

A

BASH

LIH R

RS

BT E2 e

Reshape

WA

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i1 A\ batch

To PRl

channel/
i N channel

height/
1 N [) height

[1,8192]

width/
i K width

[1,8176]

int64

Shape
(batch_o,channel o,
height o,width_o):tensor

batch o/
1) batch o

6 PR il

channel o/
i Hi 1Y channel

height o/
i 4 ) height

[1,8192]

width o/
% H B width

[1,8176]

[n,c,h1,wl]-
>[n,c,h2,w2]/
(h1*w1=h2*w2)

SR

[]‘)C’h’w]-

>[c1,hwl,1,1)/

(cl=c/a, h*w=hwl/a, a NI
0

[n,C,] 51]->[1 ’nl ,h,W]/
(c=h*w/a, nl=n/a, a NTE%)

ASFF

RS
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Operator

SCRPED

HRRA

A

BASH

LI

RS

BT E2 e

Reverse
Sequence

MAXR H
i CPU sk
b2/

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ batch

channel/
i N HJ channel

height/
1 N [) height

width/
i K width

JERR

batch_axis:int64

batch_axis/
& %€ J& 17 N batch 4EE

time_axis:int64

time axis/
fRE TN time 4/

sequence_lens:int64(]

sequence_lens/

T 5E Py 9 0L 1 e

I 3 channel

AN SCRF

Sigmoid

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ Y] batch

channel/
i N1 channel

height/
1 A\ height

width/
i\ Y] width

TEBR ]

TESE
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Operator

SCRPED

BymRA

A

BMASH

IR A

JHESCRF

BT E2 NG

HardSigmoid

SR

nt8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ batch

channel/
i N1 channel

height/
i N[ height

width/
i) width

T PR

AN SCHF

per-layer

Swish

S

nt8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
&1 \Y) batch

channel/
i N\ M channel

height/
i N height

width/
i \H width

TERR

W AN SCHF

HardSwish

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ FP) batch

channel/
&1 N\ channel

height/
i \1¥ height

width/
i\ width

JEBR ]

AN S

per-layer
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Operator

SCRPED

HRRA

A

BASH

LI

RS

BT E2 e

Softplus

SCFF

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
& A\ Y] batch

channel/
i N channel

height/
1 N [) height

width/
i N width

TeBR ]

R S

per-layer

Softmax

S

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ Y] batch

JERR

channel/
i N1 channel

T 1 S HF[1,8192]

height/
i N height

width/
NI width

axis=1, JoPRH
axis=3/-1,width[1,
8192], height J& R 1
H%ZFRTF tranpose 1
FHHE B 1

axis:int64

axis/

4 softmax Fr1%H

1,3, Bl channel 1
width 7517

TESE

per-layer
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BT RK3588 NPU OP T #§41#% O T IR AR A H

Operator | SCRFIENL | HHERA WASH LA JHESCRF B K E2 NG

Slice HB4r S HE

nt8
floatl6

input_tensor
[batch,channel,heigh
t,width]:tensor

batch/
&1 \Y) batch

channel/
i N\ channel

height/
i \¥ height

width/
i) width

el

starts:int64[ ]

start/
YI oy I e B

channel 7717 Slice i, channel start ZXI5F, X5

H:
8bit %dE: 8 XI5, 16bit Hrdi: 4 X5%. HAhI51A
TeBR .

ends:int64(]

ends/

V1o 25 1B A E

channel 7717 Slice i, channel end ZEXt 5%, X 55 &
8bit Z4: 8 X5F, 16bit Hd: 4 X5, HAhTIA
ToBR .

axes:int64[ ]

axes/

By (%

SCRHERE 0~3 %, SCHFRIN 2 hik +%

steps:int64[]

steps/
MEHT) 73 %08 N2 A0 4

per-layer

Split TR S

int8
floatl6

input_tensor
[batch,channel,heigh
£,

width]:tensor

batch/
I\ batch

channel/
i N1 channel

height/
1\ height

width/
i\ width

axis:int64

axis/

b5

num_outputs:int64

split % ) L4

FE R il

split:int64][ |

spilt/
faEVI I e 4E R

channel 77 [ Split I, BT ffa— ik sk, HAb
it Y channel 75 2555 .

Xt 8bit #¥E: 8 XF5F, 16bit FdE: 4 XF5%.
oA o7 e R ) .

per-layer
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Operator

XRFED

BymRA

A

BMASH

LA

RS

BT

E2 NG

Tanh

SR

nt8
floatl6

input_tensor
[batch,channel,height

width]:tensor

batch/
i A\ batch

channel/
%1\ P] channel

height/
i N[ height

width/
iKY width

TE R ]

per-layer

AN SCHF

Transpose

I SCRF

nt8
floatl6

input_tensor
[batch,channel,height

b

width]:tensor

batch/
i A\ FP) batch

[1,1024]

channel/
%1 ] channel

height/
i NH height

[1,8192]

width/
NI width

[1,8176]

perm:int64(]

axis order/

e B

A H¥

(1) perm=[3,1,2,0],in_shape=[n,c,1,1], H. n,c %
K 8bit H4E: 8 WIFF, l6bit HE: 4 X5
(2) perm=[3,1,2,0],in_shape=[1,c,1,w], H. w,c %
3K 8bit #i#i: 8 Xi5F, 16bit Hdii: 4 X5,
(3) perm=[2,1,0,3],in_shape=[n,c,1,1], H. n,c £
3K 8bit #i#i: 8 Xi5F, 16bit K. 4 X5,
(4) perm=[2,1,0,3],in_shape=[1,c,h,1], H. h,c %
K 8bit H4E: 8 WIFF, l6bit HE: 4 X5
(5) perm=[0,3,1,2],in_shape=[n,c,h,w], H. w &
K 8bit ##E: 8 XF5F, 16bit HE: 4 X5,
Jf H. ¢*h<8192,

MR S
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Operator

XRHEDL

BMASH

LA

]S

BUGX | ZEBA

Convolution

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
&1 \Y) batch

channel/
i N1 channel

height/
i \I1] height

TEBR 1

width/
i) width

3 dilation_kernel h > 1 Hf,
width < 16383
AT E RN width 7ELERR
i, VAR A 5 B

kernel shape [num_output,
num_input,kernel h,
kernel w]:int64[]

num_output/
i H 1 channel

num_input/
i \1¥] channel

FERR 1

kernel h/
height J7 [ 1) kernel K>

kernel w/
width 5 [A] [] kernel K /)

[1,31]

strides[strides_h,
strides_ w]:int64][ ]

stride_h/
height J7 [A] ] strides K/

stride_w/
width J5 [\ [1] strides K/

[1.7]

pads[pads_top,pads_left,
pads_bottom, pads_right]:int64(]

pads_left/
left J7 [ /) pads K>

pads_right/
right J7 7] # pads K/

pads_top/
top 77 A1) pads K/)s

pads_bottom/
bottom J7 [ [#] pads K/

[0,15]

group:int64

group/
group FpNAN

TERR A

dilations[dilations_h,
dilations_ w]:int64[]

dilations_h/
height J7 [A] 1] dilations K/)»

dilations_w/
widtht 75 1] f¥] dilations K/

1, 32]

per-layer/
per-channel

CLSCFF
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Operator

XRHEDL

g Bt

A

BMASH

IR A

JHESCRF

B

E2 e

Depthwise
Convolution

SR

nt8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
&1 NP batch

channel/
i N\ channel

height/
f \I1] height

TERR ]

width/
i N width

24 dilation_kernel h > 1
I}, width < 16383
BEAR X E ZHA width
FELERRHI, VALY 46
A i

kernel shape
[num_output,
num_input,kernel h,
kernel w]:int64[]

num_output/
HIH 1 channel

num_input/

%1\ J¥] channel

TEBR ]

kernel h/
height J7 [ [#) kernel K/>

kernel w/
width 75 [A] [] kernel K /)

[1.8]

strides[strides_h,
strides_ w]:int64][ ]

stride_h/
height J7 [A] ] strides K/

stride_w/
width 77 7] [f] strides K/

[1.7]

pads[pads_top, pads left,

pads_bottom,
pads_right]:int64[]

pads_left/
left 77 [7] {) pads K/

pads_right/
right J7 7] { pads K/

pads_top/
top 77 [ [¥) pads K/)s

pads_bottom/
bottom 77 [A] f¥] pads K /)

[0,15]

dilations[dilations_h,
dilations_w]:int64[]

dilations_h/
height J7 [F] ] dilations K/]>

dilations_w/
widtht 77 [7] ) dilations /)N

[1,32]

per-layer/
per-channel

L
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Operator XREM | BEERE | WA WASH AL S R & = BN A% E
batch/
#i A\ batch
channel/
TohR
input_tensor i \I?) channel
[batch,channel,height, | height/
width]:tensor 1 Y] height
. 4 dilation_kernel h > 1 B, width <
width/ 16383
, H wi WA B width fEEERRH], 1
I NP width
TS Y g \ 15t 7
num_output/
A
Liiifas) E{'J channel —
kernel shape num_input/
[num output, 1 A\ ) channel
num_input,kernel h, | kernel h/
kernel w]:int64[] height 77 [ ] kernel K/ o
kernel w/ ’
’ o width 75 [\ [) kernel K/ laver/
Decomolution | ¥ | foatts stride_y per-channel | 10 HF
strides[strides_h, height J7 A1 strides A/ (12,48} b
strides w]:int64[] stride w/ o
width 7717 ] strides K/
padsTleft/ Y 0-15
left 77 7] ) pads K/
: % B pad IFER:
pads[padsitop, p'ads_r‘lght/ AN 3 FF kemel h * dilations h -
pads_left, right 77 7 ) pads K/ dilations h - pads top < 0 A 37§
pads_bottom, pads_top/ kernel_w * dilations_w - dilations_w -
pads_right]:int64[] | top J7 [l ff) pads K/ s op 1 o
pads_bottom/ X HE stride w *(width - 1) -
bottom 77— [EJ E,(] pads j(/J\ pads_left + 1 <output_w
. group/ 1 3 HAYY num_input=num_output
group:int64 group ff1k /) B, %FF num output

dilations[dilations_h,
dilations_ w]:int64[]

dilations_h/
height J7 [7]1#] dilations K/

dilations_w/
widtht 5 [\ ] dilations K /s

[1,32]
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Operator | XHHEM HIERA A BMASH LIRFNE JTREXE EUrX | EEBRE
input_tensor 1
M, K]:tensor
[ ] M.K,N/ oK Matmul 52, £ [F Matmul
o SRR '
input_tensor
[K,N]:tensor
] alpha/
WAL | alpha:double HiE AB TR scale
e int8 per-layer/ N ~
Gemm Hurth CPU e B AN SCHF
. floatl6 per-channel
SR beta:doubl beta/
cta-dotble I\ C HFEM] scale
. transA/
transA:int64 N
AN EEAS tensor L FFHEE
transB:int64 ga;ﬁs%/ ATEEE
=
X feature H
batch/ batch. H JEFR#
A . | i A\ F batch K 3 H5[8,8192], %I 735K Jy 8bit #idfi: 16 Xf
Ep?tﬁtelgso%] t . 16bit $dfE: 8 A5 C SCHF[32,19384], i
atch, K, C]:tensor s :
H # % 3 FF K/ ?*?i@%?%
& X X HIANE K C*H <=65532
A : * — -
Matul | Featore HA glct)gtm e EZﬁ i?l};enrr/lel FIASEF
C/ )
e feature+constant i :
ﬂi KW 3L FL.F A C %% input_tensor 1 A4 feature, MI%% A batch 4>
oA N input_tensor_2 feature[K,C,1,1] + weight[H,C,1,1]I#] conv;
feature+ [batch, C, H]:tensor % input_tensor 2 4 feature, NI% N batch 4
constan IZ feature[1,C,H,1] + weight[K,C,1,1]f%J conv;
HWIANRH CHFER: 32 %5

HALZIHFN conv AH[F
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Operator | ZHHEM HImRE LTI BMASH LR TR BHHR Z%E
X feature v :
. 2,??%,] batch batch Jt PR il
mput_te}lllsor_l b channl. K % H##[8,8192], ¥ FE RN
[batch,channel.K, 8bit i 16 415, 16bit 4df: 8 ¢
e N]:tensor batch/ *
s
S i\ H9 batch N SEHE[32,19384], RIFER: 32 45
EUSENN K*N <=65532
Z S
5 o K N oo
MatMul feature fii A | int8 input_tensor_2 KK MPN <763532 per-layer/ . o
[batch,channel, N, g AN SCHRE
4d> float16 feature-+constant i : per-channel
I M]:tensor N/ eature+constant [ :
A KW L j‘% 5 M 47 input_tensor 1 A feature, %K
oA A batch*channel /| feature[K,N,1,1] +
featutre-: weight[M,N,1,1]f] conv;
constan # input_tensor 2 N feature, NIF: N
M/ batch*channel > feature[1,N,M,1] +
LPNEIRY | weight[K,N, 1,11 conv;

N X FFER: 32 655 HABLH A conv
HH ]
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Operator XREOL | BERE A MASH LIH R ]S BT

batch/
& A\ Y] batch

channel/

input_tensor i A channel
[batch,channel,height, BRI
width]:tensor height/

% \I¥) height

int8
floatl6

width/
i N width

Expand SCRF

batch o/
i 1Y batch o

channel o/

A
shape(batch_o, it ) channel
int64 channel o,height o, Jo PR )
width_o):tensor height o/

%t 1 height

width o/
) width
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Operator

XRHELL

HRRA

A

BASH

LIH R

]S BT

Where

SR

nt8
floatl6
int64

x_tensor [batch, channel,
height, width]:tensor

batch/
1 Y] batch

channel/

% N HJ channel

height/
1 N1 height

width/
i N width

To PRl

int8
floatl6
nt64

y_tensor [batch, channel,
height, width]:tensor

batch/
i1 A\ ) batch

channel/
i N B channel

height/
1 \[) height

width/
i N width

e B 1

bool

mask tensor[batch,
channel,height,
width]:tensor

batch/
% N H batch

channel/
i N1 channel

height/
1 N1 height

width/
NI width

e Bl

int8
floatl6

shape(batch_o,
channel o,height o,
width_o):tensor

batch o/
1) batch o

channel o/
i HH (1) channel

height o/
1) height

width_o/
%t ) width

e B 1

per-layer
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Operator

XRHELL

HRRA

A

BASH

LIH R

]S BT

exSoftmaxMask

oy

SR

int8
floatl6

input_tensor 1[batch,
channel,height,width]:tenso
r

batch/
& A\ Y] batch

e BR ]

channel/

% N HJ channel

Tt S HF[1,8192]

height/
i N\ P height

width/
i N width

axis=1, JoPR
axis=3/-1,width[1, 8192], height 7 FR i
HZ[RTF transpose KA% PR il

input_tensor 2[batch,
channel,height,width]:tenso
r

batch/
% N\ H batch

channel/
41 A\ J¥] channel

T AF 7 FF[1,8192]

height/
1 N[ height

width/
NI width

axis=1:[1]
axis=3/-1,[1, 8192]

axis:int64

axis/

4 softmax Fr1%H

1,3, Bl channel #1 width 77 7]

mask value:int64

mask/

7% mask MIME

051

per-layer
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Operator

XRHELL

HRRA

A

BASH

LIH R

]S BT

exGlu

SCHF

int8
floatl6

x_tensor [batch, channel,
height, width]:tensor

batch/
& A\ Y] batch

channel/

% N HJ channel

height/
i N\ P height

width/
i N width

c*h*w i~ R

8bit HE: 8 XF5%, 16bit . 4 43¢

int64

axis:int64

axis/

ZEibE A

axis ==

per-layer
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Operator XHIER HIERA LY BMIASE LRI | JHEE BN Z%E
Convolution + Relu | S FF O HE
Convolution + Clip | 32 Ok
Convolution b N
+ PRelu/LeakyRelu SR LS
Convolution + Add | ¥ S &
Convolution + Mul | A SCHF WS S
Convolution "~ N
+Sigmoid S I AN SR
Convolution + Tanh | > FF [7] Convolution M R
Convolution . N
+ Softplus SCRF AN S
Convolution . N
+ HardSigmoid SCHf AN SR
Convolution . N
+ HardSwish H i AN SCRE
Convolution + Elu | >Z¥F i AN SCHE
Convolution .

+ Swish SR A S
Convolution + Mish | ¥ i AN SCHE
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bl RK3588 NPU OP S7#571)% S LT JBE A PR 24
Operator XFHEN G R WA BMASH LR [ HESCRE B EZ 3G
ConvTranspose N AN 37 4
T Relu AN SCHF W AN SCRF
ConvTranspose N AN 37 4
Com! IESs LR
ConvTranspose S A AN
+ PRelu/LeakyRelu AR A
Ec[)il(;/(;l"ranspose AN S W AN SCRF
ConvTranspose TR WA B
+ Mul

ConvTranspose N AN FE
+ Sigmoid AR AR
Convlranspose | piR s 7] ConvTranspose A
+ Tanh

ConvTranspose SMA T gt AN
+ Softplus A5 Ry A
ConvTranspose SMA T gt AN
+ HardSigmoid A5 Ry A
ConvTranspose SMA T gt AN
+ HardSwish A5 Ry A
ConvTranspose Sy N
Conv LESe MRS
ConvTranspose A3 B i AN SRR
+ Swish

ConvTranspose sy N

+ Mish AN S NS
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Operator SCRFED HERR HA BWAZSH LRI iR 7K LR
?eg;ﬂlwise Convolution MR B
?ecpitil;wise Convolution SR B
Do Comettion | s
?Zp(;léwise Convolution MR EhE
?T\Eﬁlhlwise Convolution MR WA B
Eeslitgl;\;\glsg Convolution MR B WA B
?%[;trlllhwise Convolution AN SRR [A] Depthwise Convolution v AN SEHF
?g[;tg\;vlls: Convolution MR A B
Depte Comolition |y s
?%ﬁlgg\iﬁ S(}jlonvolution MR MR
?%[;Lhwise Convolution MRS AN
?eslzil;:;/lise Convolutione MR B TS
?;:\I/)[?;}\ivise Convolution MR TS
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Operator XHFER HIERA LY BMIASE LIRFNE R S&=3 EWAR ZRME
Add+Relu SCFF Al Add AN SR
Mul+Relu XFF ] Mul W AN SCHF
S?{Zﬁluﬁon * add R ] Convolution AN SR

T

(1) 7B

PL ONNX ZRAHES] NCHW it B, A& LAURT #7720 (A BB &8 ME T #77) -
1. OP(A(NN,C,H,W), BN,C,H,W)), BIPANEEE AR tensor #4742 4F ;

2. OP(A(N,C,H,W), B(C,1,1)), EI C 4§/ {# broadcasting;

3. OP(A(N,C,H,W), B(scalar)), BJ LLH.AMR &4 broadcasting;

4. OP(A(N,C,H,W), B(H,W)), El HW 4k fi broadcasting.

i FEE R

1. OP(A(N,C,H,W), B(N,C,H,W)): OP(A(1,16,32,8), B(1,16,32,8)) = C(1,16,32,8)
2. OP(A(N,C,H,W), B(C,1,1)): OP(A(1,16,32 8), B(16)) = C(1,16,32.8)

3. OP(A(N,C,H,W), B(scalar)): OP(A(1,16,32,8), B(1)) = C(1,16,32.8)

4. OP(A(N,C,H,W), B(H,W)): OP(A(1,16,32,8), B(32x8)) = C(1,16,32,8)

ZIFREH, [a,b)RANCHF a B b 2 [AIAIEEEL; {a,b,c) KIARSFF ab,co
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B 5l FEL T BB A R 28 )

Operator RHER HIERA LT BMASH LI JTRECRE EWHrRK
batch/
i [ batch
channel/
i \1¥J channel
. . input_tensor - N
Add/Bias SCRF El(zitl 6 [batch,channel height, T P21 ji% 9NNX‘ ‘%er?& E@@Zﬁ tensor T H | per-layer/
width]:tensor height/ JUAEERAE, VRN R (D per-channel
i N[ height
width/
NI width
batch/
i N1 batch
SCRFPIA tensor (1)) #8584, LL ONNX
BAHES NCHW it B, SZRE LR T
channel/ EYEN
. iﬁ'j)\ﬁ/‘] Channel 101‘)(A(N>C’H3W)5B(N,C,H,W)) ’ Eﬂ?a‘j
s . (8 input_tensor ANEFEAH R tensor JFEATH4F
u XFF float16 [batch,channel,height, T PR 1 2.0P(A(N,C,H,W),B(C,1,1)), Hl C 4 per-layer/
width]:tensor 4 broadcasting; per-channel
height/ i ,
i1\ height 3;OEI|’(A(N ,C,H,W.),B(scalar)), B DL B
Fr & broadcasting.
Y. A BB #ALMENT T .
. W FER (D
width/
N width
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B ol FL T IBEAR A PR )

Operator ZHRHB I HIERR B BMASH LRI [ R B
batch/
1\ batch
channel/
. fii \HJ channel
4 int8 nput_tensor . CFF ONNX #IE 1) PU4E tensor [FTH | per-layer/
Mul/Scale ga i) float16 E)l;ﬁ;ﬂ,ﬁilﬁ;l;el,helght, . JERRA JTREERAE, VEN: R (D per-channel
height/
1\ height
width/
i\ width
bitCh/ SCFFPIA tensor HIT #EHERAE, LA ONNX
HI ] batch BRIAHES NCHW B, S0 FFLL R
%77
hannel/ 1.OP(A(N,C,H,W).B(N,C,H,W)), EJI %
5 A channel NEFE AR [E] Y tensor BEAT AR
. 2.0P(A(N,C,H,W),B(C,1,1)), Bl C 4
Div A S float16 Eﬁﬁl?ﬁtfﬁiﬁﬁel height T B fi2 broadeasting; ., | Perlayer
wi dth]’: tensor ’ ’ height/ 3.0P((N ,C,H,W),scalar), RILLEANFRE | per-channel
i N height i broadcasting;
4.0P(A(N,C,H,W),B(H,W)), El HW 4
P broadcasting, H RN SZFF FP16
idth/ KA
wi 2 . R .
i\ width Vi A BC B #0TCAMEA)#E7. #l

T R (D
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Operator | TS SRR HIA MABH WEREE | R RAUTTR
batch/ . o
5 A batch 76 PR XHFPIA tensor ) #EERAE, LA ONNX
EROAHES NCHW i B, SCRERAR )
7
channel/ 1.OP(A(N,C,H,W),B(N,C,l,W)), HI7
. input_tensor i \ ) channel NYEFEAH R tensor HEATHRAT
Max Fas e [batch,channel,height, [1,8192] 2. OP(A(N.C.H,W),B(C.1,1)), i C 4z | Pertaver/
oat16 width]:tensor . {1 broadcasting: per-channel
height/ roadcasting;
i N1 height 3.0P(A(N,C,H,W),B(scalar)), Bl LLEAS
Fr A broadcasting .
width/ i A g B #nT UAE AT T7 .
i N width [1,8176] L ERE (D
batch/ . . X
45 A1 batch 6 PR 1] SCHFPI tensor 1] #EHAE , LA ONNX
BIAFES NCHW it B, SCRFLAR T
%77
channel/ 1.OP(A(N,C,H,W),B(N,C,H,W)), E7%
. input_tensor HI A HT channel ANYEFEFAEIY tensor BEATHEAE
Min JCFE Eﬁitm [batch,channel,height, [1,8192] 2.OP(AN,C,H,W),B(C,1,1)), Bl C 4 pgf}‘l-‘ifnrl/l B
width]:tensor height/ i broadcasting; P
i NH height 3.0P(A(N,C,H,W),B(scalar)), EJJ L 84>
FrRE M broadcasting.
i BT A 5B ABET LU . O
5O\ width [1,8176] T R (D
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B 5l FEL T BB A R 28 )

Operator XEER HlERA LN WASH A B [ R =R
batch/ 1
%1 A\ batch
channel/
- i1 A\ channel [1.8192]
Global nput_tensor
XEFF int8 [batch,channel,height, per-layer
AveragePool .
width]:tensor heioht/ [1,343]
-G (RKNN-Toolkit2
iﬁu )\ E‘J helght EZ ?%_; _?HE“ )
: [1,7]
width/
AN B (Complier 37 ¥
1 ) width )
batch/ 1
1 A\ batch
channel/
input_tensor %1 A\ channel [1,8192]
GlobalMaxPool | 3 #¥F int8 [batch,channel,height, per-layer
width]:tensor heicht/ [1,343]
e1g , (RKNN-Toolkit2
iﬁﬂ )\ E,:] helght i j:#t{“@ )
: [1,7]
width/
AN B (Complier 37 F
K width S 1)
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B 5l FEL T BB A R 28 )

Operator

XREN

KERA

HA

MASH

LRI

]I

BT

AveragePool

S

int8

input_tensor
[batch,channel,height,
width]:tensor

batch/
i1\ batch

channel/
1\ channel

height/
1\ height

width/
i\ width

[1,8192]

auto_pad:string

auto_pad/
pad 17730

iV 37 ¥ NOTSET

ceil_mode:int64

ceil_mode/
1 FH ceil 2% floor 1977 211 E 4
H 1 shape

AL

count_include pad:int64

count_include pad/

Fe B pad BUEBEAT A

kernel _shape [kernel h,
kernel w]:int64[]

kernel h/
height J7 [ {#] kernel 2K/)

kernel w/

width J5 [7] ] kernel K/

TIHl, NPU 3#F
[1,]: E&h CPU X
Ko

pads[pads_top,pads_left,
pads_bottom,
pads_right]:int64[]

pads_left/
left 77 7] ) pads K/

pads_right/
right J7 [FIf¥) pads K/

pads_top/
top /7 1A1f] pads K/

pads_bottom/
bottom J7 4] f¥] pads K/J»

[0,7]

strides[strides_h,
strides_ w]:int64(]

stride_h/
height 77 [F] 1) strides K/}

stride w/
width J5 [\ strides K/

(1,8]

per-layer
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Operator

XREN

KERA

HA

MASH

L HAAE

]I

BT

MaxPool

SR

int8

input_tensor
[batch,channel,height,
width]:tensor

batch/
I batch

channel/
¥ \HJ channel

height/
i\ height

width/
I width

[1,8192]

auto_pad:string

auto_pad/ pad 75 3%

iV 37 ¥ NOTSET

ceil_mode:int64

ceil_mode/

{8 ceil BL floor (#1771t 54 i) shape

ASHE

dilations  [dilations_h,
dilations_ w]:int64[]

dilations h/
height J7 [ dilations
NN

dilations_w/
widtht J7[FI ] dilations
NN

kernel _shape [kernel h,
kernel w]:int64[]

kernel_h/
height 77 ][] kernel K/)

kernel w/

width 75 A1) kernel A/

TR %, NPU S f
[1,7]; HEH CPU X
Fro

pads_left/
left 77 A1 pads K/
pads_right/
pads[pads_top,pads_left, | ign 77y pads o
pads_bottom, . [0,7]
. B pads_top.
pads_right]:int64(] top 77 1) pads K /)
pads_bottom/
bottom 77 [ [1) pads K/
storage order: int64 storage_order/fft S fif 4777 2 0
stride h/
strides[strides_h, height J7 [ strides K /)h (1.8]

strides_ w]:int64[]

stride_w/
width 77 A [ strides K/

per-layer
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Operator RO | BdERA TN WASH LI R & =R
— epsilon/ Gk s % _—

epsﬂon.double Igé_;\. u*ﬁ‘(ﬁ%ﬂqﬂﬂiﬁjﬂtﬁﬁ% 0 E"Jiﬁ jt 0 *@v ?%ﬁﬁ le-5
momentum/
momentum:double I 8 2 T 2 % TR 1
Batch Y int8 batch/ #i A\ ¥ batch 1 per-layer/
Normalization M floatl6 input tensor N per-channel
[bpt o — channel/ i A\ channel
atch,channel,height,
width]:tensor height/ i—fﬁ])\ E/‘] height b il
width/ FIAM width
batch/ .
#5 \[] batch X FFZ batch
input_tensor zﬁ};ﬁr;%l/channel
[batch,channel,height, height/
width]:tensor i\ 1] height TE R
width/
i\ width
l[ai]lernoﬁr?l_wiltght channel/ % A\ffJ channel % T input_channel
channel,height,
width]:tensor(const) height/ i A\ height 4T input_height
L layernorm_bias
Ni)ﬁah ation HMASHE | floatl6 [channel,height, width/ Fi A\ #) width %T input_width per-layer
z

width]:tensor(const)

normalized shape:int64(]

normalized shape

1% 54— t)3— L H Feature A9 R~

NPU 1Y SCHF, GEBRE 04k (batch 48) LAAMFH AT
B 4k B, 40 input shape[n,chw], X % £
normalized_shape[c,h,w], 4 input_shape[n,c,h], {32
£F normalized shape[c,h], 40 input_shape[n,c], ¥ HF
normalized_shape[c], FHREHH L] CPU AT .

elementwise affine:int64

elementwise_affine/
R AW 3 B

0= 1 (Bl 0.

4 1 WA LayerNorm.weight 5 LayerNorm.bias, ¥
X ¥ weight/bias ] U~} :  elementwise_shape 5
normalized_shape —3{; ¥ 0 I LayerNorm.weight
N4 118, LayerNorm.bias Jy4= 0 fH.

eps:double

eps/
By Bk i RS S 4

FERR 1
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Operator

XRFEOL

KERA

HA

MASH

LRI

]I BT

Clip/ReLU6

SCFF

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
& Y] batch

channel/

% N channel

height/
i N height

width/
i N width

e B 1

per-layer

Elu

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
% N HJ batch

channel/
& N1 channel

height/
i N1 height

width/
i N width

e Bl

Gelu

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i1 A\ ) batch

channel/
i N1 channel

height/
i N1 height

width/
1\ width

e B 1
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Operator

XREN

KERA

HA

MASH

LRI

]I

BT

Relu

SCFF

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
& Y] batch

channel/
i N channel

height/
i NP height

width/
i N width

e B 1

per-layer

LeakyRelu

SCRF

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ ) batch

channel/
i N1 channel

height/
i N height

width/
Hi NI width

e Bl

per-layer

PRelu

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ Y] batch

channel/
&5 \H] channel

height/
i A\ P height

[1,8192]

width/
i K width

[1,8176]

slope/PRelu &%

SRR C

per-layer/
per-channel
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batch/
1
, 51 NI batch
Input_tensor /
[batch,channel,height, Z?iq}iear}]ce TERRHI, HEW 4 X5
width]:tensor i /AHY Sequence
input_size/ o s
. . ToBR, 8 X5
BN mput_size P, i
direction/ forward: 18 GRU MIZH 77 FINHETI reverse: &
direction:string Lo NG GRU f3z 5777 X [f] bidirectional: #&d GRU [fliz
¥8 € GRU Wiz & J7 1) 7 1 AL
0: i shape A:
[seq length, batch_size, input_size]
MRS H i shape 73: -
1 ayout iﬁ )\iﬁ Hj i&ﬁ E,(Jﬁ'; @Jﬁ ﬁ N %egc lsehr;g;:, jlr;tzunidlrectlons, batch_size, hidden_size]
GRU *r [batch_size, seq length, input_size]
> AR it shape 9:
@ U\ & E [batch_size, seq length, num_directions, hidden_size]
UNTEZAS] .
GRU & batch sizeint6d Cextern) batch_size/ 1
x ‘, ateh_size:n XM | $e GRU #i1 \ [ batchsize
GRU ¥, 24| floatl6 per-layer
T A F5 B4 sequence_size sequence_size/
— N . . S, A 4R
(extern) ;int64 (extern) 67 GRU i A\ seqsize e S
I hidden._size:int64 hidden_size/ L s
exGRU 4 (extern) GRU #:76H ) hiddensize ’
HMZH :
Tl o linear before reset:int64 hnearibeforef reset/ 1(T) or O(F)
1 - — e LBR AZFf ) ide £

input_layout:string
(extern)

input_layout/ i 7€ 5 % B 41 A
shape 7 X —( [ layout

lsnc: fH7E layout X R[4\ shape A[seqs, batches,
input_size]

2.(sn)c: FEIE layout XF B[R4 shape A[seqs*batches,
input_size,1,1]

FRIHE T8 E M layout, [FIIERIAS 1% op SEFRXT M
[f) batch_size. sequence size. hidden_size.

output_layout:string
(extern)

output_layout/$5 5& 5 % N i HH
shape 7 X —F( ] layout

l.sbnc : 48 & layout X} N [ % b
[segs,directions,batches, hidden_size]
2.(sn)c: FEE layout XF B[4 H shape A[seqs*batches,
directions*input_size,1,1]

TORIEG HRE 1 layout, [RIN ZRIAS 12 op SLFRXT B
i batch_size. sequence size. hidden_size. directions>1
o {X 32 #F batches=1 o

shape N
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HEHET RV1103/1106 NPU OP #5413 B S R IR A PR A A
Operator RO | BdERA TN WASH IR R & =R
batch>1 i #3K batch=4n, (n ANIEEHD , @il n<=4.
batch/ i A\ batch VE: LSTM Hif: JCMRHI, LSTM XU: AR 38
input_tensor % batch.
[bit(illl],channel,height, sequence/ i A\ sequence TR, B 4 %45
width|:tensor
input_size/ i A/ input_size TR, HIX 8
. . forward: f57E LSTM [H3E 57 7] 4 B 7]
direction:string dgigtlon/ NN reverse: f8E LSTM IIE 575 [ A/ ] bidirectional:
fi5€ LSTM iz 55 5% LSTM H03& 501 A
.. batch size/ .
: - 1 I 5 4 {1
N batch_size:int64 (extern) $55 LSTM H\ (¥ batchsize KF 1SR 4 TR
H : - -
sequence_size sequence_size/ o
. . . TCRR, B 4 W5
LSTM 3" ;int64 (extern) f53€ LSTM #i A1) segsize Pl ki
hidden_size:int64 hidden size/
& UL J A% = - . . TMH], B8 X
&y 4 % (extern) LSTM 55 1] hiddensize PR, i
exLSTM roi size:int64 (extern) proj_size/ LSTM BT AF TE 0<=proj_size<=hiddensize
ﬁ E PN proj_. . projection i I proj_size HATBRE 0, B ASZEF projection ThEE per—layer/
LSTM i vh 45 nt8 input foreet:int64 input foreet/ cife A1 £ 1(T) or O(F) per-channel
H)ﬂ Input_Tforgetin Input_T1orgev Cirg 4= HATBRE 0, Bl 4R 32 #5
- IR 1(T) or O(F)
(extern) has_dropout:int64 has_dropout/ caffe fE52 T 1y Caffe HEAL T, 1IN AEZRAA indicator, THL
(55 (extern) indicator LI AEFIEFE EERE, LT,
exLSTM ...
has_projection:int64 .. .. < 1(T) or O(F)
A 1S Coxtern) has_projection/ projection A& Ff H iR 0, R
iﬁlﬁ o

input_layout:string
(extern)

input_layout/ 4 & 5 XF I i A\
shape & X —3] layout

l.snc: F85E layout XJ M fF4i N\ shape N[segs, batches,
input_size]

2.(sn)c: FEIE layout XF R[N shape A[segs*batches,
input_size,1,1]

BRI FRE 1 layout, [FIIZLRIAS % op SEBRXS ML
[’ batch_size. sequence size. hidden_size.

output_layout:string
(extern)

output_layout/$& 5& 5 % N i H
shape 7 X —F ] layout

Lsbnc : 48 & layout XI B [ %i i shape A
[segs,directions,batches, hidden_size]

2.(sn)c: FEE layout XF M7 [F%iH shape A[seqs*batches,
directions*input_size,1,1]

TORIEG HRE M layout, [RIN RIS 12 op SLFRXT B
i batch_size. sequence size. hidden_size. directions>1
o {X 32 $F batches=1 o
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Operator SCRHBRG G R WA BASH LR ISR 21X
batch/
i1 \I¥) batch .
" channel J5 [7] concat
I, BT R SE— M
channel/ N PN
input_tensor i[9 channel channel K/ 5 ZE X
[batch,channel height, o XIF5E: 8bit
- idth]:tensor - . 8 XI55, 16bit £¢
. int8 wi height/ ]
Concat IR SR floatl6 1 A\ height i 4 X555 per-layer
HAth 771 concat TCFR
o
width/ ol
K width
. aixs/
: NN |
axis:int64 D 4 R TG PR A
batch/
i1 N\ ¥ batch
channel/
. input_tensor Hil A channel
Mish T lgtg [batch,channel,height, TR )
oatl6 dthT:
width]:tensor height/
1 N1 height
width/
iy NI width
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Operator

SCRPIED

BymRA

BMASH

LI

ISR

B

Pad

S

nt8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
&1 \Y) batch

hannel/
i N\ channel

height/
i N\ ¥ height

TR ]

width/
i) width

[1,8176]

int64

pads:tensor

[n_begin,c begin,h be
gin,w_begin,n end,c e
nd,h_end,w_end]/ i A % fh I
A5 36 A pad K/

IS ESH
n_begin,c_begin,n_end,c_end A
1,h begin,w begin,h end,w end
To kR

float

constant_value:tensor

constant_value/

AN pad HIME

TR

string

mode:string

mode/pad 15

{2 constant

ReduceMean

W ASCH HAT
Hi CPU 523

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ Y] batch

channel/
%1\ ] channel

height/
i \1¥ height

width/
i\ width

TE R

axes:int64[ ]

axes/

8 %€ reduce [1]%H

Pl JoiR ], 22,3}

keepdims:int64(]

keepdims/
T T EAARSFAE AR
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Operator XHFFIE BymRA L IVN MASH LIRS ISR =iy p
batch/
I batch
] channel/
Input_tensor §I N channel
[batch,channel,height, : - TeFR ]
o width]:tensor hzlght/ .
ReduceSum MAZE HET | int8 &1\ height per-layer/
i CPU SZI float16 width/ per-channel
NI width
X 1nt64[] axes/ $‘ EEE : 36 PR ﬂ%[J ’ %
axes: $6 % reduce ()% 12,3}
I keepdims/
Keepdims:int64] B R 0
batch/ -
& N batch X FFZ batch
N . channel/
L %1 \I7 channel
input_tensor - [1,8192]
HEl NPU ¥ % [batch,channel,height, hz1ght/ '
SN T width]:tensor i \I7) height
; o o 1.[1,8176]
o 8 ) 1,8176] ‘
' ?ﬁ'ﬂk E'{E{ /J/> 0 int8 width/ 2R H N s (s A
Resize A QIR I I A . " per-layer
Ve M 4 floatl6 I width F % ¥ ) ,
Ty G width*s*(s-1)<=8192
T S mode:string mode/resize X H A N 37 ¥F nearest. linear
Fallback %] CPU
S scales:int64[] scales/ R~ Ok fi 4 (L3 1-8 HA
. e - " X #F & &
: 3 A 3 EE
101:int64(] roi/BEAT resize A% A VG [H ([0.0.0.0.L.1.1.1])
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Operator B HERA LU RMASH LR &) BUrR
batch/
i N\ batch
input_tensor channel/ YR
. 2 RS«
batch,ch L,height, PNLG . .
- Coatchchannelheight. | 500 chamel | 3 peigh » width * e bytes <=
float16 (input_tensor [J4EE )y 4 | height/ 130816 i I
YEI A nchw) i A If] height 2. input_tensor FEVUZERT, shape JoRR il
width/
) width
Reshape HB o SCRF
batch_o/
A
finth 19 batch_o 1 B & : alignment=16/type_bytes;
Shape channel o/ L) RN -
(batch_o,channel o, a1 channel 1. height o * width o * type bytes <=
int64 height_o,width_p):tensor : 65535;
(¥t shape FR/E4EZ | height of 2. Align(height o * width_o, alignment)
4 Y 1 nchw) it ) height <=8192;
width_of 3. fth shape EPULERT, shape JCRR
A H Y width
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Operator

XRHELL

HRRA

A

BASH

LI

ISR

BT

Reverse
Sequence

AN SCHF

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ batch

channel/
i N HJ channel

height/
1 N [) height

width/
i N width

JERR

batch_axis:int64

batch_axis/
i %€ f2 17 N batch 4EE

time_axis:int64

time axis/
fRE TN time 4E/E

sequence_lens:int64(]

sequence_lens/

T 5E Py 9 0L 1 e

IV 3 channel X

Sigmoid

SCHF

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ Y] batch

channel/
i N1 channel

height/
1 A\ height

width/
i K width

TEBR ]
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Operator

XRHELL

HRRA

A

BASH

LI

ISR BT

HardSigmoid

SCHF

nt8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ ) batch

channel/

% N channel

height/
1 N [) height

width/
i N width

To PR

per-layer

Swish

S

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
% N H batch

channel/
% N channel

height/
1 N[ height

width/
i N width

JERR ]

HardSwish

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ Y] batch

channel/
i N1 channel

height/
i N1 height

width/
NI width

JEBR ]

per-layer
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Operator

XRHELL

HRRA

A

BASH

LI

ISR

BT

Softplus

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
& Y] batch

channel/
i N channel

height/
1 N [) height

width/
i N width

TEBR ]

per-layer

Softmax

S

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ Y] batch

JERR ]

channel/
i N1 channel

T 1 S HF[1,8192]

height/
i N1 height

width/
NI width

axis=1, JoPRH
axis=3/-1,width[1,
8192], height J& PR
HABRT tranpose K
% R 1

axis:int64

axis/

¥ softmax 1%

1,3, Bl channel fl width
77 17]

per-layer
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Operator

SCRPIED

HRRA

BASH

LA

ISR BT

Slice

Iy S RF

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
&1 Y] batch

channel/
i N HJ channel

height/
i N height

width/
i N width

el

starts:int64[ ]

start/
i p Y A

channel 7717 Slice B}, channel start ZX}5%. X5

H:
8bit Kdi: 8 XI5, 16bit Ki¥i: 4 X7, HAhIrmE
TeBR .

ends:int64(]

ends/

PIor 2 b &

channel 7717 Slice i, channel end X 55 . X 55 &
8bit Hifi: 8 X155, 16bit Hid: 4 W5, HAths
ToBR .

axes:int64[ ]

axes/

LY 7 (¥ h

SCRHERE 0-3 %, SCHFRIN 2 Hhik +%

steps:int64[]

steps/
ML) 73 %08 N2 R AP

per-layer

Split

Iy SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
% N\ H batch

channel/
i N1 channel

height/
i A\ FP) height

width/
NI width

axis:int64

axis/

DIy IIYESE

num_outputs:int64

split A% ) L4 H

FE R il

split:int64[ ]

spilt/
fa eV JE 4K

channel J7 [ Split B, B& T &ja— s, ik
i #Y channel 7 2555,

XP5FE: 8bit HdfE: 8 X5F, 16bit HE: 4 X5
oA o7 M e R ).

per-layer
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Operator | XFHEM | HIERE | TN RMASH LR IR R =X
batch/
i \f¥) batch
channel/
118 input_tensor i \I¥) channel
Tanh FF ;111 16 [batch,channel,height, JEBR per-layer
oat width]:tensor height/
fifi \ 1) height
width/
i N 1) width
batch/
Hi A1 batch TR
channel/
input_tensor i N\ [) channel
[batch,channel,height, [1,8192]
width]:tensor height/
i N height
width/
NI width [1.8176]
RV1106. RV1103 SZHFHifT RK3566/3568 32 RFI transpose #:1E,
M L2 n AS S5 ER B e he w ZHWFIIREE,
i int8 B 1) 55 0 40 R
Transpose | #ASCHF | 0o 1. f5#% in_shape[nl,c1,h1,wl]out shape[n2,c2,h2,w2]
2. VYFhiE4 5y 5N
(1) perm=[0,2,3,1], NCHW->NHWC,
(2) perm=[0,2,1,3], NCHW->NHCW.
. axis ordet/ (3) perm=[0.3,1,2], NCHW->NWCH.
perm:int64[] it 5B [ i (4) perm=[0,3,2,1], NCHW->NWHC.
" 3. LA DU B TR B SR . (HAET X BRI A T . SRR
N 1R SHUN el o2 KEH L 8bit #dli: 16 X5%,  16bit Hid:
8 X 5Fo
4. NPU R 1] 7
(1) perm=[0,2,3,11}, 8bit FHEHl, hl1*wi<8176, wl*c1<512; l6bit %
# B, hl1*wl<8176, wl*cl1<1023,
(2) perm=[0,3,1,2], h1*w1<8176.
(3) perm=[0,3,2,1]i, h1*w1<16384,h2*w2<8*8192, w1<1024.
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Operator XRFED Bk A MASH IR A ISR BT

batch/

i \IY) batch
channel/
input_tensor i [#) channel
[batch,channel,height, height/
width]:tensor i1 N1 height

T B il

. 2 dilation_kernel_h > 1 B, width
width/ < 16383

NI width BEAR X RHIN width 7775
i, PERSTR N 5

num_output/

i 17) channel

kernel shape num_input/

[num output, %1 \I*J channel
num_input,kernel h, kernel h/

kernel w]:int64[] height J5 [ ] kernel /)N
kernel w/

width 77 7] 1 kernel K/
Convolution | 3 HF int8 stride h/

strides[strides h, height 77 [A] ] strides K/
strides_ w]:int64[] stride_w/

width J7 [ strides K7y
pads_left/

left 77 7] ) pads K/
pads_right/

pads[pads_top, . ) ;
pads_left, pads_bottom, right J5 119 pads J/ [0,15]

o P pads_top/
pads_right]:int64(] top J7 [A1[¥] pads K7\

pads_bottom/

bottom J7 [A] ) pads K />

. roup/

group:int64 groug ]

dilations_h/
dilations[dilations_h, height J7 [A1f] dilations K/
dilations w]:int64[] dilations_w/

widtht J7 [ {f] dilations K/

Te B il

[1,31]

per-layer/
per-channel

(1.7]

JERR il

[1,32]
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Operator

XRHELL

HRRA

A

BASH

LI

ISR BT

Depthwise
Convolution

SR

int8

input_tensor
[batch,channel,height,
width]:tensor

batch/
&1 Y] batch

channel/

% N channel

height/
%1 N\ height

e BR ]

width/
i\ width

2 dilation_kernel_h > 1 i,
width < 16383

BEAR P E R width 17
FERR ], B A 5]

kernel shape
[num_output,
num_input,kernel h,
kernel w]:int64[]

num_output/
f 1Y channel

num_input/

i A\ J¥] channel

TE B

kernel h/
height 77 7] kernel K/

kernel w/

width 75 [ 1 kernel K/

strides[strides_h,
strides_ w]:int64[]

stride_h/
height 77 [A] ) strides K/

stride_ w/

width J7 7] 1 strides K/

[1,7]

pads[pads_top,
pads_left, pads bottom,
pads_right]:int64(]

pads_left/
left 77 [ ] pads K/)h

pads_right/
right 77 [7] f¥] pads K /)

pads_top/
top 77 ][] pads K/

pads_bottom/
bottom 5[] [¥] pads K/

[0,15]

dilations[dilations_h,
dilations_ w]:int64[]

dilations_h/
height 77 [7] ] dilations K/)»

dilations_w/
widtht J7 [4] [f] dilations K /)

[1,32]

per-layer/
per-channel
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Operator SCHREI BERE BA BWAZSH LR FAE IR 7K
batch/
i) batch
channel/
To B il
input_tensor i \I7J channel
[batch,channel,height, height/
width]:tensor 1 A\ height
. 24 dilation_kernel_h > 1 i}, width <
width/ 16383
I width BEAR S TR width TECEIRAI, i
Pt RN
num_output/
I channel —
kernel shape num_input/
[num output, i1 \I7J channel
num_input,kernel h, kernel h/
kernel w]:int64[] height 77 A [ kernel K/ ]
kernel w/ ’
width J7 [A] [1) kernel K/
IC)onVTrarlls‘f).ose/ S int8 stride_h/ per:lz;yer/ 1
econvorution strides[strides_h, height 77 [A] ] strides K/ L8] pet-chatnie
strides w]:int64[] stride_ w/ '
width 77 [ ] strides K/
pads_left/ S 0-15
left 77 7 ) pads K/)»
. 5 pad B VER:
pads_right/ b L
ads[pads top, . , RN Z #¥ kemel h * dilations_h -
gadsEI:l)eft,ipaIl)ds_bottom, right J7 1) pads o/ i”aﬁ‘l’“sfll C'l.lpe?dsf“’p <d41° Kkt
pads_right]:int64[] P adsTtop/ ng;e ferZ < 01%31;% “;tl:idelz a;u:;;e,gh;
a top /7 [ 9 pads K - 1) - pads_top + 1 < output_h
pads_bottom/ Y stide w *(width - 1) -
bottom ﬁlﬁ‘ E/‘J pads jC/J\ pads_left + 1 < output_w
r group/ 1 34 HAY Y num_input=num_output i,
group:int64 group 1K/ % num_output

dilations[dilations_h,
dilations_w]:int64[]

dilations_h/
height 75 [A1/] dilations K/)»

dilations_w/
widtht /5[] f¥] dilations K/

[1,32]
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Operator IR | BuERA A RMASH LI IR R B
input_tensor 1
[M, K]:tensor
M,K,N/
. 5 i N B TR ¥y Matmul SEHL, £)3 [F Matmul
input_tensor .
[K,N]:tensor
) alpha/
R A alpha:double B A*B eV scale L
Gemm H B | int8 TE PRl per ?Iyer |
CPU 5231 beta/ per-channe
beta:double N C HiFEH scale
. transA/
transA:int64 A KRR
AN EHFS tensor SCHFE B
. transB/
transB:int64 B [ L 75
batch/ 1 feature
A cature 1) :
input_tensor 1 WA batch batch. H JC PRl
[batch, K, CJ:tensor K SZHF[8,8192), 5 ER Ny Sbit §H: 16 %
K/ 35, 16bit £rE: 8 X7 C L FF[32,19384], XF
) AN 3 HF I K FER N 32 X5 .
B ; per-layer.
MatMul H HL 1 | int8 feature+constant f : per-channel
CPU L3l C/ # input_tensor_1 N feature, %44 batch />
) HINK C feature[K,C,1,1] + weight[H,C,1,1]I%] conv;
input_tensor_2 #7 input_tensor 2 A feature, NI%¥%°A batch 4~
[batch, C, H]:tensor - feature[1,C,H,1] + weight[K,C, 1,11 conv;
" C XIFFER: 32 X5 HAt LI 5N conv AHIF]
BIANMH
ING
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Operator IR | BuERA A RMASH LI IR R B

batch/
& Y] batch

channel/

input_tensor i A channel
[batch,channel,height, JoRR
width]:tensor height/

% \I¥) height

int8
floatl6

width/
i N width

Expand P&

batch o/
i1 batch o

channel o/

A
shape(batch o, i thi ) channel
int64 channel o,height o, Jo PR ]
width_o):tensor height_o/

%t 1 height

width o/
) width
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Operator

SCRPIED

HRRA

A

BASH

LA

ISR BT

Where

SR

nt8
int64

x_tensor [batch, channel,
height, width]:tensor

batch/
&1 A\ Y] batch

channel/

% NHJ channel

height/
i N1 height

width/
i\ width

To PRl

int8
nt64

y_tensor [batch, channel,
height, width]:tensor

batch/
i A\ batch

channel/
i N B channel

height/
1 \[1) height

width/
i N width

e B 1

bool

mask tensor[batch,
channel,height,
width]:tensor

batch/
% N\ H batch

channel/
i N1 channel

height/
i N1 height

width/
NI width

e Bl

int8

shape(batch_o,
channel o,height o,
width_o):tensor

batch o/
it 1) batch o

channel o/
i HH (1) channel

height o/
i Y) height

width_o/
it Y width

TE B 1

per-layer
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Operator

SCRPIED

BymRA

A

BASH

LA

ISR BT

exSoftmaxMask

e

SCRF

int8
floatl6

input_tensor 1[batch,
channel,height,width]:tenso
r

batch/
&1 A\ Y] batch

e BR ]

channel/

% N HJ channel

Tt S HF[1,8192]

height/
i N\ P height

width/
i N width

axis=1, JoPR
axis=3/-1,width[1, 8192], height 7 FR i
HZ[RTF transpose KHA% FR il

input_tensor 2[batch,
channel,height,width]:tenso
r

batch/
% N\ HJ batch

channel/
41 A\ J¥] channel

T AF 7 FF[1,8192]

height/
1 N height

width/
NI width

axis=1: [1]
axis=3/-1,[1, 8192]

axis:int64

axis/

¥ softmax Fr1%H

1,3, Bl channel #1 width 77 7]

mask value:int64

mask/

7% mask [IME

051

per-layer
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Operator

SCRPIED

HRRA

A

BASH

LA

ISR BT

exGlu

S

int8
floatl6

x_tensor [batch, channel,
height, width]:tensor

batch/
&1 A\ Y] batch

channel/

% N HJ channel

height/
i N\ P height

width/
i N width

c*h*w i~ R

8bit HE: 8 XF5%, 16bit . 4 43¢

int64

axis:int64

axis/

ZEibE A

axis ==

per-layer
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Operator XEER HIERA LD BMASH LI JHECHF B
Convolution + Relu | 7 %F
Convolution + Clip | S HF
Convolution .

+ PRelu/LeakyRelu SR
Convolution + Add | ¥
Convolution + Mul | WA X
Convolution

+Sigmoid E2i)
Convolution + Tanh | SZ#F [7] Convolution
Convolution o

+ Softplus Ra)
Convolution o

+ HardSigmoid SCH
Convolution o

+ HardSwish A
Convolution + Elu FF
Convolution

+ Swish SCFF
Convolution + Mish | 37 §F
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b RV1103/1106 NPU OP 5744|172 i 5 il L A 7 PR
Operator SR L B R N WASH B ISR | BATTR
Sc;{le\i;ll"ranspose YN &

Socnlxi/granspose YN &

o | W

E?An(;/("lfranspose YN &

E(I)\I/}:/l"lfranspose N

Copommsrese | et

S()ngrampose AN S [d] ConvTranspose

G| ity

ComTomros | iyt

Comtomse | ks

E(I)ErizTranspose A3 B

E()Srgfi'ls“;an spose A3 B

E?\r/};/;ran spose A3 B
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vk RV1103/1106 NPU OP 3 #5113 HES R T B A IR
Operator XEER HIERA A RMASH LI IR R B
?g)sﬁlwise Convolution WA

?gﬁwme Convolution WA

Deptiic Comotion | s

??(;lcllwise Convolution WA S

?T\I/)ltl:illwise Convolution W

?eslig;\;v(:lsg Convolution W

?%zﬁvise Convolution AN HE [d] Depthwise Convolution

?espz)t?t\;vlljse Convolution W

?g);?zvsisvei S(}310nvoluti0n W

?%I)I‘glwise Convolution MR

?eszt]}l}:;;ise Convolutione NG S

Depthwise Convolution NG S

+ Mish
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Operator SRR BARRR LIV WASH SRR IS E S B R
Add+Relu SCFF Al Add

Mul+Relu SCHF [7] Mul

Convolution + add | 4 /7] Convolution

+ Relu

T

(1) 7B

PL ONNX ZRAHES] NCHW it B, A& LAURT #7720 (A BB &8 ME T #77) -
1. OP(A(NN,C,H,W), BN,C,H,W)), BIPANEEE AR tensor #4742 4F ;

2. OP(A(N,C,H,W), B(C,1,1)), EI C 4§/ {# broadcasting;

3. OP(A(N,C,H,W), B(scalar)), BJ LLH.AMR &4 broadcasting;

4. OP(A(N,C,H,W), B(H,W)), El HW 4k fi broadcasting.

i FEE R

1. OP(A(N,C,H,W), B(N,C,H,W)): OP(A(1,16,32,8), B(1,16,32,8)) = C(1,16,32,8)
2. OP(A(N,C,H,W), B(C,1,1)): OP(A(1,16,32 8), B(16)) = C(1,16,32.8)

3. OP(A(N,C,H,W), B(scalar)): OP(A(1,16,32,8), B(1)) = C(1,16,32.8)

4. OP(A(N,C,H,W), B(H,W)): OP(A(1,16,32,8), B(32x8)) = C(1,16,32,8)

ZIFAEH, [a,b)RANCHF a B b 2 [AIFIHEEL; {a,b,c) KIARSFF ab,co
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B TR A R A A

Operator RFIEN HHERA L TPN BMASE ZIRIAE ISR R
batch/
K7 batch
channel/
&1 \I7) channel
. input_tensor & 155 1 U 24 ; :
Add/Bias S glt8tl6 [batch.channel height, IR ;jé% jc;(?;{\/JENX‘ ;Ju H{E. E’? E;E (telr;sor IR A per_lelllyer/ 1
oa width]:tensor height/ » ks 2D pefehine
i \ 1) height
width/
iy NI width
batch/
&1\ batch
SCREMAS tensor (1)) #E#4F, DL ONNX
BIAFES NCHW it B, SCRFLAR T
channel/ 7
148 input_tensor ANEFEAH R tensor JFEATH4F laver/
Sub XHE fontle [batch,channel,height, T Bl 2.0P(A(N.CH,W)B(C,1,1)). HI C e | P e
° width]:tensor . i broadcasting; pere ©
22“}%‘;,‘/] . 3.0P(A(N,C,H,W),B(scalar)), Il LL A
W eight PR broadcasting .
Y A BB #RLMENT T, B
T FERE (D
width/
iy NH width
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B TR A R A A

Operator ZHRHB I HIERR B BMASH LRI [ R B
batch/
1\ batch
channel/
. fii \HJ channel
4 int8 nput_tensor . CFF ONNX #IE 1) PU4E tensor [FTH | per-layer/
Mul/Scale ga i) float16 E)l;ﬁ;ﬂ,ﬁilﬁ;l;el,helght, . JERRA JTREERAE, VEN: R (D per-channel
height/
1\ height
width/
i\ width
bitCh/ SCFFPIA tensor HIT #EHERAE, LA ONNX
HI ] batch BRIAHES NCHW B, S0 FFLL R
%77
hannel/ 1.OP(A(N,C,H,W).B(N,C,H,W)), EJI %
5 A channel NEFE AR [E] Y tensor BEAT AR
. 2.0P(A(N,C,H,W),B(C,1,1)), Bl C 4
Div A S float16 Eﬁﬁl?ﬁtfﬁiﬁﬁel height T B fi2 broadeasting; ., | Perlayer
wi dth]’: tensor ’ ’ height/ 3.0P((N ,C,H,W),scalar), RILLEANFRE | per-channel
i N height i broadcasting;
4.0P(A(N,C,H,W),B(H,W)), El HW 4
P broadcasting, H RN SZFF FP16
idth/ KA
wi 2 . R .
i\ width Vi A BC B #0TCAMEA)#E7. #l

T R (D
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B TR A R A A

Operator XRFN HERR HA BWMASH AR [ RESCRE B AR
gﬁgt)c\wﬁﬁ batch SCRFPIA tensor 1)) #E#AE, LL ONNX
FRINHES NCHW i B, SCRFRART
772
channel/ 1.OP(A(N,C,H,W),B(N,C.H,W)), Bl
. input_tensor i ) channel NYEFEAH R tensor HEATHRAT
Max A glts [batch,channel,height, T BR il 2.0P(A(N,C,H,W),B(C,1,1)), B C 4 per-layer/
oatl6 width]:tensor ) {4 broadcasting: per-channel
height/ roadcasting;
1\ height 3.0P(A(N,C,H,W),B(scalar)), B LAEA
Fr A broadcasting .
width/ Uil A 2L B #ETLMEN T, B
1N width TR PERE (D)
gﬁ?fc\hélﬁ batch SCRFPIA tensor (1)) #8584, LL ONNX
BRINHEZ NCHW i B, SCRERL R
77 2
channel/ 1.OP(A(N,C,H,W),B(N,C.H,W)), Bl
. input_tensor HI A HT channel ANYEFEFAEIY tensor BEATHEAE
Min VS E Eltg [batch,channel height, T PR ] 2.OP(ANN,C,H,W).B(C,1,1)), i C 4 | Per-layer/
oat16 width]:tensor . {4 broadcastine: per-channel
’ height/ roadcasting;
i NH height 3.0P(A(N,C,H,W),B(scalar)), Bl LLEA
FrRE M broadcasting.
width/ Y A BB #RLMENT T, B
N[ width TR R (D
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B TR A R A A

Operator SCHFIE L Bk PN BMANSH LIR RS I Es BH7 R
batch/ 1
i \f¥) batch
channel/
. $INK channel | [18192]
Global ' nput_tensor .
FF int8 [batch,channel,height, per-layer
AveragePool N 1.343
width]:tensor heioht/ [1,343]
118 _ (RKNN-Toolkit2
I height B& P )
. [1,7]
width/ .
AN B (Complier 37 ¥
T width S 1)
batch/ 1
i A\ batch
channel/
input_tensor SN channel | L128192]
GlobalMaxPool | 3 ¥ it [batcﬁ,channel,height, per-layer
floatl6 e 1.34
width]:tensor heicht/ [1,343]
i’il)g\ % heich (RKNN-Toolkit2
WA helght 1 ot )
. [1,7]
width/
. Complier 37 #F
PR th (
B wid S 1)
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B TR A R A A

Operator

XREN

KERA

HA

MASH

LRI

]I

BT

AveragePool

S

int8

input_tensor
[batch,channel,height,
width]:tensor

batch/
i1\ batch

channel/
1\ channel

height/
1\ height

width/
i\ width

[1,8192]

auto_pad:string

auto_pad/
pad 17730

iV 37 ¥ NOTSET

ceil_mode:int64

ceil_mode/
1 FH ceil 2% floor 1977 211 E 4
H 1 shape

S

count_include pad:int64

count_include pad/

Fe B pad BUEBEAT A

kernel _shape [kernel h,
kernel w]:int64[]

kernel h/
height J7 [ {#] kernel 2K/)

kernel w/

width J5 [7] ] kernel K/

TCIRH#], NPU 34
[1,7]; HEH CPU
XHF

pads[pads_top,pads_left,
pads_bottom,
pads_right]:int64[]

pads_left/
left 77 A1 [¥] pads K/

pads_right/
right J7 [FIf¥) pads K/

pads_top/
top J7 ¥ pads K/

pads_bottom/
bottom J7 4] f¥] pads K/J»

[0,7]

strides[strides_h,
strides_ w]:int64(]

stride_h/
height 77 [F] 1) strides K/}

stride w/
width J5 [\ strides K/

(1,8]

per-layer
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B TR A R A A

Operator

XREN

KERA

HA

MASH

L HAAE

]I

BT

MaxPool

SR

nt8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
I batch

channel/
¥ \HJ channel

height/
i\ height

width/
I width

[1,8192]

auto_pad:string

auto_pad/ pad 75 3%

iV 37 ¥ NOTSET

ceil_mode:int64

ceil_mode/

{8 ceil BL floor (#1771t 54 i) shape

ASHE

dilations  [dilations_h,
dilations_ w]:int64[]

dilations h/
height J7 [ dilations
NN

dilations_w/
widtht J7[FI ] dilations
NN

kernel _shape [kernel h,
kernel w]:int64[]

kernel_h/
height 77 ][] kernel K/)

kernel w/

width 75 A1) kernel A/

TR %, NPU S f
[1,7]; HEH CPU X
Fro

pads_left/
left 77 A1 pads K/
pads_right/
pads[pads_top,pads_left, | ign 77y pads o
pads_bottom, . [0,7]
. B pads_top.
pads_right]:int64(] top 77 1) pads K /)
pads_bottom/
bottom 77 [ [1) pads K/
storage order: int64 storage_order/fft S fif 4777 2 0
stride h/
strides[strides_h, height J7 [ strides K /)h (1.8]

strides_ w]:int64[]

stride_w/
width 77 A [ strides K/

per-layer
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HERET RK3562 NPU OP £ F§%i% i S5 FL T JBAR AT BR A W)
Operator RO | BdERA TN WASH LI R & =R
— epsilon/ Gk s % _—

epSﬂOn.double Igé_;\. Ux*/‘ﬁ?ﬁ%ﬁﬁbﬂi]%iﬁ? 0 E"Jiﬁ jt 0 *@v g%’fﬁjj le-5
momentum/
momentum:double I 8 2 T 2 % T PR i
Batch Y int8 batch/ #i A\ ¥ batch 1 per-layer/
Normalization M floatl6 input tensor N per-channel
[bpt o — channel/ i A\ channel
atch,channel,height,
width]:tensor height/ i—fﬁ)\ EI/‘] height b il
width/ ¥ A\ ¥ width
batch/ "
#5 \[] batch X FFZ batch
input_tensor zﬁ?}rir[;%l/channel
[batch,channel,height, height/
width]:tensor i\ 1] height TE R
width/
i\ width
l[aiemorlnlll_wiitght channel/ i A\ channel % input_channel
channel,height,
r’idth]itensgf(conSt) height/ %1\ height T input_height
ayernorm_bias
[channel,height, width/ $ A [0 width %F input_width per-layer
Layer o & floatl6 width]:tensor(const) " TP
Normalization

normalized shape:int64(]

normalized shape

1% 54— t)3— L H Feature A9 R~

NPU 1Y SCHF, GEBRE 04k (batch 48) LAAMFH AT
B 4k B, U0 input shape[n,chw], X % £
normalized_shape[c,h,w], 4 input_shape[n,c,h], {32
£F normalized_shape[c,h], 40 input_shape[n,c], ¥ ZHF
normalized_shape[c], FHREHH L] CPU AT .

elementwise affine:int64

elementwise_affine/

0= 1 (Bl 0.
4 1 WA LayerNorm.weight 5 LayerNorm.bias,{¥
X K weight/bias ] X~} :  elementwise _shape 5

R R 1M normalized_shape —#; 479 0 I} LayerNorm.weight
N4 118, LayerNorm.bias 4= 0 {H.
. eps/
eps:double B Bt 0 (B B bR
pre_norm/ TEW, 2409 1 BT EEXS A %G normalize 4bJ:

pre_norm:int64[]

4% normaliz PJ &I, Bk LN %5 H

xi’=xi/max(|x])»
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Operator XRFEOL BrRA HA MASH LRI & BT

batch/
& Y] batch

channel/
input_tensor % \I*) channel
[batch,channel,height, - JoBR per-layer
width]:tensor height/
i N height

width/
i N width

Cli L " int8
ip/ReLU6 XFF float16

batch/
% N HJ batch

channel/
input_tensor i\ ) channel
[batch,channel,height, Te B ]
width]:tensor height/
i1 A\ height

width/
i N width

El " int8
u eE) floatl6

batch/
i1 A\ ) batch

channel/
input_tensor 1 \I? channel
[batch,channel,height, o R
width]:tensor height/
i N1 height

width/
1\ width

Gelu SH o 16
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B TR A R A A

Operator

XREN

KERA

HA

MASH

LRI

]I

BT

Relu

SCFF

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
& Y] batch

channel/
i N channel

height/
i NP height

width/
i N width

e B 1

per-layer

LeakyRelu

SCRF

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ ) batch

channel/
i N1 channel

height/
i N height

width/
Hi NI width

e Bl

per-layer

PRelu

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ Y] batch

channel/
&5 \H] channel

height/
i A\ P height

width/
i K width

e B 1

slope/ PRelu A%

SRR C

per-layer/
per-channel
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i RK3562 NPU OP S(H§51|% BB OR TIA  BR A
Operator IR | BuERA A RMASH LI IR R B
batch/
1
_ i\ I1) batch
input_tensor
[batch,channel,height, siquence BRI 4 %55
width]:tensor I sequence
input_size/
v . SR 8 X
i \IY) input_size L8 2157
direction/ forward: f8:E GRU WIZHE 710 AT reverse: f8iE
direction:string b o v pore s GRU ({325 J7 17}y /R 7] bidirectional: #5E GRU [1i&
¥8 € GRU Wiz & J7 1) 7 1 AL
0: i shape A:
%Iz ﬁ\i?# ?j:jjlength,jl:;atchﬁsize, input_size]
fith shape J9:
GRU EIT- 1 ay out iﬁ )\iﬁ Hj i&ﬁ E@ﬁF @Jﬁ ﬁ N %egc lsehr;g;:, ;;L:lmidlrectlons, batch_size, hidden size]
N [batch_size, seq_length, input_size]
J& LA Je AR it shape :
,M: éﬁ g y\j [batch_size, seq_length, num_directions, hidden_size]
exGRU % . batch_size/
batch ;int64 (extern) o . 1
GRU T, Z4| floatl6 ateh_stzen extern 8% GRU #i A\ 1] batchsize per-layer
B} 2 H
J(‘ EPjE' f sequence_size sequence_size/ Bl 4 345
E/JCXI;I‘H% :int64 (extern) F87€ GRU % A\ seqgsize
exGRU it hidden_size:int64 hidden_size/ P
4 Sk extern .76 1Y) hiddensize
58 ( ) GRU #7611 hidd
118 . bef cint6d linear before reset/ Ty or OCF)
mear DEeIore resetimn LBR %%EF E@jﬁ%

input_layout:string
(extern)

input_layout/ & 7€ 5 % B 41 A
shape 7 X —( [ layout

lsnc: fH7E layout X R[4\ shape A[seqs, batches,
input_size]

2.(sn)c: FRIE layout XF B fFI%I N shape A[seqs*batches,
input_size,1,1]

FRIHE TR E M layout, [FIERIA S 1% op SEFRXT M
[f) batch_size. sequence size. hidden_size.

output_layout:string
(extern)

output_layout/$i & 5 X I ¥ H
shape 7 X —F ] layout

Lsbnc : 4§ & layout X N (9 %y
[segs,directions,batches, hidden_size]
2.(sn)c: FEIE layout XF M [F1¥iiH shape [segs*batches,
directions*input_size,1,1]

ERIAEHREM layout, [FIIERIAS % op SLhrbf M
[ batch_size. sequence_size. hidden_size. directions>1

W4 32 #F batches=1.

shape M
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Operator IR | BuERA A RMASH LI IR R B
batch>1 i #3K batch=4n, (n ANIEEHD , @il n<=4.
batch/ % A\ [ batch FE: LSTM M. TEMRH], LSTM MH: AR % E
input_tensor Z batch.
[bg(itc‘illl],channel,height, sequence/ i1 A\ ] sequence W, B 445
width |:tensor
input_size/ A input_size THRH], L 8
. . forward: &5 LSTM s 5 J7 AN RG]
direction:string dg ,i(,:tlon/ (932 277 14 reverse: 1€ LSTM HJIZ5E 77 A 4/ 7] bidirectional:
fE7E LSTM [{yis 55 1 52 LSTM 001G 5 11930
.. batch size/ .
: - 1 4 1
—— batch_size:int64 (extern) $55 LSTM %5\ [ batchsize KT 1 RHSEHRR 4 655
Fi : - .
sequence_size sequence_size/ .
. . ToPRH, 4%
LSTM #* ;int64 (extern) 672 LSTM ¥ A\ ¥ segsize P, i xtr
hidden_size:int64 hidden_size/
5 a - T — . . TobR A, A 8 X
Fz{: éjﬁ\g% (extern) LSTM .75 i) hiddensize P, L8
exLSTM roi size:int64 (extern) proj_size/ LSTM BT AF TE 0<=proj_size<=hiddensize
T, % e proj__ . projection I 1 proj_size HATBRE 0, B MANSCHRF projection LRE per-layer/
LST™M "
I+ 45 | floatl6 . . . e i . 1(T) or O(F) -channel
fg Wt 1 | floa input_forget:int64 input_forget/ cifg ZF M iIIE R e per-channe
. E A0 ¢ 1(T) or O(F)
(ext\ern) has_dropout:int64 has._dropouti :aft?e *57&7: i} Caffo B R A %0 AL A indicator, T~ Lt
(35 g (extern) indicator DI REMIE HHE, LHTHLE.
exLSTM . -
as_projection:int64 L T 1(T) or O(F)
WA = Cextern) has_projection/ projection A& F Eﬁﬁgém 0, B R
I

input_layout:string
(extern)

input_layout/ i 7€ 5 % B 41 A
shape 7 X —( [ layout

lsnc: fH7E layout X R[4\ shape A[seqs, batches,
input_size]

2.(sn)c: FEE layout XF B[R4 shape A[seqs*batches,
input_size,1,1]

FRIHE T8 E M layout, [FIIERIAS 1% op SEFRXT M
i) batch_size. sequence size. hidden_size.

output_layout:string
(extern)

output_layout/$5 5& 5 T I 4 H
shape 7 X —( [ layout

l.sbne : 4§ & layout X} N [ % Y
[segs,directions,batches, hidden_size]
2.(sn)c: FEE layout XF M7 [F%iH shape A[seqs*batches,
directions*input_size,1,1]

BRIES HR5E 1 layout, [FRI RIS 1% op SEFRAT B
i batch_size. sequence size. hidden_size. directions>1
o {X S #F batches=1 o

shape N
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Operator SCRHBRG G R LT RMASH LR TR 21X
batch/
fil \I7) batch ,
o ae channel 77 [7] concat
I, BT R SE— M
channel/ N PN
input_tensor i A channel channel K/ 7 2 X}
[batch,channel height, o XIF5E: 8bit
- idth]:tensor - . 8 XI55, 16bit £¢
. int8 wi height/ ]
Concat IR SR floatl6 1 A\ height i 4 X555 per-layer
HAh 77\ concat TofR
o
width/ ol
K width
. aixs/
: NN |
axis:int64 D 4 R T PR i)
batch/
i1 N\ ¥ batch
channel/
. input_tensor Hil A channel
Mish T lgtg [batch,channel,height, TR )
oatl6 dthT:
width]:tensor height/
i N1 height
width/
N1 width
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B TR A BR 2 )

Operator SCHREI BERE BA BWASH LRI IR 7K
batch/ 1
i) batch
) hannel/
. input_tensor #i \[f] channel
int3 [batch,channel,height, : ; 76 PR
float16 width]:tensor height/
i \¥ height
width/
. i\ 1] width [1.8176]
Pad XHFF —
[n begin,c beginh be ER KNS ESH
164 dsct gin,w_begin,n_end,c e n_begin, ¢ begin, n_end, ¢c_end
mn pads-tensor nd,h_end,w_end]/ i A\ &% I | 41, h_begin, w_begin, h_end,
A5 1d AN pad K/ w_end JoPR
constant value/
. — |
float constant_value:tensor HIFEN pad [RIH Je R
string mode:string mode/pad 1, N3 #¥F constant
batch/
&\ batch
] channel/
input_tensor 5 N channel
[batch,channel,height, : - To B ]
width]:tensor hzlght/ .
ReduceM WA H | intg Hir \I] height
CUEEICA | ¥ ey cPU sz | floatl6 width/
iy NH) width
. axes/ \
axes:int64[] G reduce [ A TOR ], 26 {2,3)
keepdims/

keepdims:int64(]

T it B ORFFAEE AR
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B TR A PR 2 )

Operator

SCRPIED

BymRA

A

BMASH

LI

ISR

B

ReduceSum

MR HAET
i CPU S

nt8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
&1 \Y) batch

channel/
i N\ channel

height/
i N\ ¥ height

width/
i) width

T BR 1

axes:int64[]

axes/

8 %€ reduce 1%

oAk R
Hh:42,3}

%

keepdims:int64(]

keepdims/
e 15 i B R AE AR

0

per-layer/
per-channel

Resize

A

HHT NPU 1Y%
S =TI M I
HE 8 £ R
B e i AT AN
LR RAE AR T

HRAD LR

4y 4 Fallback
#| CPU 523,

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ FP) batch

S HFZ batch

channel/
i N1 channel

height/
i NH height

[1,8192]

width/
i NI width

1.[1,8176]

2BARIEEC s (s A

E ' % D
width*s*(s-1)<=8192

)

mode:string

mode/resize % FH IR

Y 3 FF nearest. linear

scales:int64[]

scales/ N ~F R A% 5L

I SCHF 1-8 BEHLfs

roi:int64[]

roi/ 4T resize FI% A Y [l

=
(10,0,0,0,1,1,1,17)

2 R

per-layer
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B TR A R A A

Operator B HERA TP RMASH LRI & BUrR
batch/
i N\ batch
channel/ YR -
. " Z :
int8 Input_tensor . HI A channel 1. height * width * type bytes <=
[batch,channel,height,
floatl6 . . 8192*8192*16;
width]:tensor height/ . P
NI height 2.input_tensor JEVUHERS, shape JGFR il
width/
I\ width
Reshape T
batch_o/
A
finth 19 batch_o 1 A & : alignment=16/type bytes;
channel o/ AP
Shape i 4 channel 1.height o * width o * type bytes <=
int64 (batch_o,channel o, _ INT32 MAX;
height o,width o):tensor | height_o/ 2.Align(height o * width o, alignment)
& 1Y height <=8192%8192;
width_of 3.4t shape JEDUZERT, shape JGPR
A H Y width
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B TR A BR 2 7

Operator

XRHELL

HRRA

A

BASH

LI

ISR

BT

Reverse
Sequence

mMAEHE H AT
i CPU 23l

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ batch

channel/
i N HJ channel

height/
1 N [) height

width/
i N width

JERR

batch_axis:int64

batch_axis/

3 5E A& 13N batch 4E)Z

time_axis:int64

time axis/

TR E =N time 4

sequence_lens:int64(]

sequence_lens/

T 5E Py 9 0L 1 e

IV 3 channel X

Sigmoid

SCHF

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ Y] batch

channel/
i N1 channel

height/
1 A\ height

width/
i K width

TEBR ]
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Operator XRFED Bk A MASH IR A ISR BT

batch/
i A\ ) batch

channel/

int8 Input_tensor , % \f¥) channel
[batch,channel, height, 76 R i) per-layer

float16 .

width]:tensor height/

i NP height

width/
i N width

HardSigmoid | SZF

batch/
% N H batch

_ channel/
input_tensor i\ channel
[batch,channel,height, - TG PR ]
width]:tensor height/
i \ 1) height

width/
i N width

: int8
Swish S gloatl 6

batch/
i A\ Y] batch

channel/

int8 nput_tensor . %1 \I?J channel
[batch,channel,height, TCRR il per-layer

floatl6 .

width]:tensor height/

1 N1 height

width/
NI width

HardSwish FF
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B TR A BR 2 7

Operator

XRHELL

HRRA

A

BASH

LI

ISR

BT

Softplus

SR

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
& Y] batch

channel/
i N channel

height/
1 N [) height

width/
i N width

TEBR ]

per-layer

Softmax

S

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i A\ Y] batch

JERR ]

channel/
i N1 channel

T 1 S HF[1,8192]

height/
i N1 height

width/
NI width

axis=1, JoPRH
axis=3/-1,width[1,
8192], height J& PR
HABRT tranpose K
% R 1

axis:int64

axis/

¥ softmax 1%

1,3, Bl channel fl width
77 17]

per-layer
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B TR A BR 2 )

Operator

SCRPIED

HRRA

BASH

LA

iR | BT

Slice

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
&1 Y] batch

channel/
i N HJ channel

height/
i N height

width/
i N width

el

starts:int64[]

start/
DIk ashr &

channel 7517 Slice i}, channel start ZXF 5. X5 &:
8bit Hi#E: 8 X5, 16bit K. 4 x5, HARIT T
PR o

per-layer

ends:int64(]

ends/

PIor 2 b &

channel J5[7 Slice I}, channel end ZEXI5%. X7 &:
8bit Hi#E: 8 X5, 16bit K. 4 x5, HARI7 T
BRI o

axes:int64[ ]

axes/

LY 7 (¥ h

SCRHTRE 0~3 %, SCHRFIRIM 2 fhik 4%

steps:int64[]

steps/
ML) 73 x5 N2 R AP

Split

A H

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
% N\ HJ batch

channel/
i N B channel

height/
i N1 height

width/
1\ width

axis:int64

axis/

DIy IIYESE

num_outputs:int64

split A% ) LA~ H

FE R il

per-layer

split:int64[ ]

spilt/
T e V) r JE 4 L K

channel 7517 Split B, BT &g — Mok, oAb
H ) channel 75 2%} 5% .

X5 hE: 8bit HidE: 8 XFF, 16bit HidE: 4 XiFF. H
7 A e R .
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B TR A BR 2 )

Operator

SCRPIED

HRRA

A

BASH

LIH R

JHESRE

BT

Tanh

SR

nt8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i1 A\ batch

channel/
i N channel

height/
1 N [) height

width/
K width

TEBR ]

per-layer

Transpose

S

int8
floatl6

input_tensor
[batch,channel,height,
width]:tensor

batch/
i1 A\ batch

TE bR

channel/
i N1 channel

height/
1 N height

[1,8192]

width/
Hi N width

[1,8176]

perm:int64] ]

axis order/

e B A I

PR 5 ST
1. {5 in_shape[nl,c1,h1,wl],out_shape[n2,c2,h2,w2]
2. DUFdEE A3 3

(1) perm=[0,2,3,1],
(2) perm=[0,2,1,3],
(3) perm=[0,3,1,2],
(4) perm=[0,3,2,1],

NCHW->NHWC.,
NCHW->NHCW .,
NCHW->NWCH.,
NCHW->NWHC.,

3. DL PO B TN B R . B LR 2 X 5 BOR A AR
e RFERN: 1 SPSE el o2 BT L 8bit £
P 16 X155,  16bit FdE: 8 X5,

4, NPU BRI

(1) perm=[0,2,3,111}, 8bit FHEH, h1*w1<2048*2048,

wl*c1<2048%512; 16bit #t % I , hl*w1<2048%2048,

wl*c1<2048%256.

(2) perm=[0,3,1,2]}, h1*w1<2048%2048.,

(3) perm=[0,3,2, 17 h1*w1<2048*2048 h2*w2<2048%2048.
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Operator XRFED Bk A MASH IR A ISR BT

batch/

i \IY) batch
channel/
input_tensor i [#) channel
[batch,channel,height, height/
width]:tensor i1 N1 height

T B il

. 2 dilation_kernel_h > 1 B, width
width/ < 16383

NI width BEAR X RHIN width 7775
i, PERSTR N 5

num_output/

i 17) channel

kernel shape num_input/

[num output, %1 \I*J channel
num_input,kernel h, kernel h/

kernel w]:int64[] height J5 [ ] kernel /)N
kernel w/

width 77 7] 1 kernel K/
Convolution | 3 HF int8 stride h/

strides[strides h, height 77 [A] ] strides K/
strides_ w]:int64[] stride_w/

width J7 [ strides K7y
pads_left/

left 77 7] ) pads K/
pads_right/

pads[pads_top, . ) ;
pads_left, pads_bottom, right J5 119 pads J/ [0,15]

o P pads_top/
pads_right]:int64(] top J7 [A1[¥] pads K7\

pads_bottom/

bottom J7 [A] ) pads K />

. roup/

group:int64 groug ]

dilations_h/
dilations[dilations_h, height J7 [A1f] dilations K/
dilations w]:int64[] dilations_w/

widtht J7 [ {f] dilations K/

Te B il

[1,31]

per-layer/
per-channel

(1.7]

JERR il

[1,32]
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B TR A BR 2 7

Operator

XRHELL

HRRA

A

BASH

LI

ISR

BT

Depthwise
Convolution

SR

int8

input_tensor
[batch,channel,height,
width]:tensor

batch/
&1 Y] batch

channel/

% N channel

height/
B \[1) height

JERR

width/
i\ width

2 dilation_kernel_h > 1 i,
width < 16383

BEAR P E R width 17
FERR ], B A 5]

kernel shape
[num_output,
num_input,kernel h,
kernel w]:int64[]

num_output/
f 1Y channel

num_input/

i A\ J¥] channel

e BR ]

kernel h/
height 77 7] kernel K/

kernel w/

width 75 [ 1 kernel K/

[1.8]

strides[strides_h,
strides_ w]:int64[]

stride_h/
height 77 [A] ) strides K/

stride_ w/

width J7 7] 1 strides K/

[1,7]

pads[pads_top,
pads_left, pads bottom,
pads_right]:int64(]

pads_left/
left 77 [ ] pads K/)h

pads_right/
right 77 [7] f¥] pads K /)

pads_top/
top 77 ][] pads K/

pads_bottom/
bottom 5[] [¥] pads K/

[0,15]

dilations[dilations_h,
dilations_ w]:int64[]

dilations_h/
height 77 [7] ] dilations K/)»

dilations_w/
widtht J7 [4] [f] dilations K /)

[1,32]

per-layer/
per-channel

122




Rackchip

AN AT

RK3562 NPU OP %%

B TR A PR 2 )

Operator XFHEN BamRA WA RMASH AL IR R B
batch/
i \ 1Y) batch
channel/
TohR
input_tensor %1 \I*) channel
[batch,channel,height, height/
width]:tensor %1 NI height
. 24 dilation_kernel_h > 1 i}, width <
width/ 16383
SN T Wi BEA b1 Z 4N width 7778 R, T
i N[ width T i
num_output/
17 channel —
kernel shape num_input/
[num output, %1 \I*J channel
num_input,kernel h, kernel h/
kernel w]:int64[] height J5 [ ] kernel K/)» ]
kernel w/ ’
ConT / width 77 7] ¥ kernel K/)» laver/
onvTranspose S . de b/ per-layer
. F nt8 stride _ i
Deconvolution strides[strides_h, height 77 51 strides /I - per-channel
strides w]:int64[] stride_w/ '
width J7 [ [ strides K/
pads_left/ XHF 0-15
left Jy 17 ) pads A/l B2 pad I
ds[pads ¢ pads_right/ % F5 kemel_h * dilations h -
pads{pads_top, ; ; / dilations_h - pads_top < 0 ; ANSZHF
pads_left, pads_bottom, Eag;l; ZZS Hy pads A/ kernel w * dilations_wg—ziilations_w -
. . _ pads left < 0 ;5 AN HFF stride h
padsirlght].lnt64[] tOp jiﬁ E(] pads j(/J\ *(height - 1) - padsit()jlg) + 1 <
output_h;
pads*bOt‘tOIn/ NI FE stride w *(width - 1) -
bottom 5 [A] "] pads KN pads_left + 1 < output_ w
iy group/ 1 ¥ HAYZ num_input=num_output
group:int64 group [/ i, 3FF num output

dilations[dilations_h,
dilations_w]:int64[]

dilations_h/
height J5 [A][] dilations />

dilations_w/
widtht 75 [ ] dilations K /)

[1,32]
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REWET RK3562 NPU OP £ F§%i% i S5 FL T JBAR AT BR A W)
Operator | THWR | BEAE | HA WASH LA FEEE | B
input_tensor 1
[M, K]:tensor
MK,/ 59 Matmul S23L, 295 [F] Matmul
| R RO ul 3531, £ v
input_tensor 2
[K,N]:tensor
. alpha/
e alpha:double Wi A*B TRVER scale
Gemm WA H AT s IR per-layer/
i CPU 231 per-channel
beta-doubl beta/
ctadotble N C HiFEH scale
. transA/
transA:int64 A SR 7
AN EFRAS tensor SLHFFEE
. transB/
transB:int64 B [ 7
batch/ X feature Ff:
N . # A\ If] batch batch. H ToFR#
HOY Hlllput—tlensg—éﬂ?amh’ K SZHF8,8192], HFFER Ny 8bit Kihft: 16
channel, K, N]:tensor channel/ XI55, 16bit $HE: 8 5% C LHH[32,19384],
H Al 1% 32 FF L ##5 A\ 1] channel X ER Y 32 X F
MatMul (4d !Ei KA feature e K/ feature+constant i : per-layer/
atMul (4d) A mt MK K # input tensor 1 4 feature, NI¥%4 batch per-channel
N A feature[K,C,1,1] + weight[H,C,1,1]
AR KA SR input_tensor_2[batch, Ii/ conv;
A A channel, N, M]:tensor A KM % input_tensor 2 4 feature, M#y batch
feature+constant A~ feature[1,C,H,1] + weight[K,C,1,1]
M/ convs
WK M C XFFER: 32 X7 HANLI H AN conv #H [
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Operator IR | BuERA A RMASH LI IR R B

batch/
& Y] batch

channel/

input_tensor i A channel
[batch,channel,height, JoRR
width]:tensor height/

% \I¥) height

int8
floatl6

width/
I width
Expand P& per-layer
batch o/
i1 batch o

channel o/

A
shape(batch o, i thi ) channel
int64 channel o,height o, Jo PR ]
width_o):tensor height_o/

%t 1 height

width o/
) width
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B TR A PR 2 7

Operator

SCRPIED

HRRA

A

BASH

LA

ISR BT

Where

SR

nt8
floatl6
int64

x_tensor [batch, channel,
height, width]:tensor

batch/
&1 A\ Y] batch

channel/

% NHJ channel

height/
i N1 height

width/
i\ width

To PRl

int8
floatl6
nt64

y_tensor [batch, channel,
height, width]:tensor

batch/
i A\ batch

channel/
i N B channel

height/
1 \[1) height

width/
i N width

e B 1

bool

mask tensor[batch,
channel,height,
width]:tensor

batch/
% N\ H batch

channel/
i N1 channel

height/
i N1 height

width/
NI width

e Bl

int8
floatl6

shape(batch_o,
channel o,height o,
width_o):tensor

batch o/
it 1) batch o

channel o/
i HH (1) channel

height o/
i Y) height

width_o/
it Y width

TE B 1

per-layer
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B TR A PR 2 7

Operator

SCRPIED

BymRA

A

BASH

LA

ISR BT

exSoftmaxMask

e

SCRF

int8
floatl6

input_tensor 1[batch,
channel,height,width]:tenso
r

batch/
&1 A\ Y] batch

e BR ]

channel/

% N HJ channel

Tt S HF[1,8192]

height/
i N\ P height

width/
i N width

axis=1, JoPR
axis=3/-1,width[1, 8192], height 7 FR i
HZ[RTF transpose KHA% FR il

input_tensor 2[batch,
channel,height,width]:tenso
r

batch/
% N\ HJ batch

channel/
41 A\ J¥] channel

T AF 7 FF[1,8192]

height/
1 N height

width/
NI width

axis=1: [1]
axis=3/-1,[1, 8192]

axis:int64

axis/

¥ softmax Fr1%H

1,3, Bl channel #1 width 77 7]

mask value:int64

mask/

7% mask [IME

051

per-layer
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B TR A PR 2 7

Operator

SCRPIED

HRRA

A

BASH

LA

ISR BT

exGlu

S

int8
floatl6

x_tensor [batch, channel,
height, width]:tensor

batch/
&1 A\ Y] batch

channel/

% N HJ channel

height/
i N\ P height

width/
i N width

c*h*w i~ R

8bit HE: 8 XF5%, 16bit . 4 43¢

int64

axis:int64

axis/

ZEibE A

axis ==

per-layer

128




Rackchip

el RK3562 NPU OP SZHF51% B P TR A TR 7
Operator SRR S BA | WASK SORALRE FE | BT
Convolution + Relu | 7 %F
Convolution + Clip | S HF
Convolution .

+ PRelu/LeakyRelu SR
Convolution + Add | ¥
Convolution + Mul | WA X
Convolution

+Sigmoid E2i)
Convolution + Tanh | SZ#F [7] Convolution
Convolution o

+ Softplus Ra)
Convolution o

+ HardSigmoid SCH
Convolution o

+ HardSwish A
Convolution + Elu FF
Convolution

+ Swish SCFF
Convolution + Mish | 37 §F
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b RK3562 NPU OP S7#541)% S L I AT R A 7
Operator SR L B R N WASH B ISR | BATTR
Sc;{le\i;ll"ranspose YN &

Socnlxi/granspose YN &

o | W

E?An(;/("lfranspose YN &

E(I)\I/}:/l"lfranspose N

Copommsrese | et

S()ngrampose AN S [d] ConvTranspose

G| ity

ComTomros | iyt

Comtame | ks

E(I)ErizTranspose A3 B

E()Srgfi'ls“;an spose A3 B

E?\r/};/;ran spose A3 B
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et RK3562 NPU OP % #511% Fi S PP A 4 IR A
Operator XEER HIERA A RMASH LI IR R B
?g)sﬁlwise Convolution WA

?gﬁwme Convolution WA

Deptiic Comotion | s

??(;lcllwise Convolution WA S

?T\I/)ltl:illwise Convolution W

?eslig;\;v(:lsg Convolution W

?%zﬁvise Convolution AN HE [d] Depthwise Convolution

?espz)t?t\;vlljse Convolution W

?g);?zvsisvei S(}310nvoluti0n W

?%I)I‘glwise Convolution MR

?eszt]}l}:;;ise Convolutione NG S

Depthwise Convolution NG S

+ Mish
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B TR A R A A

Operator SRR BARRR LIV WASH SRR IS E S B R
Add+Relu SCFF Al Add

Mul+Relu SCHF [7] Mul

Convolution + add | 4 /7] Convolution

+ Relu

T

(1) 7B

PL ONNX ZRAHES] NCHW it B, A& LAURT #7720 (A BB &8 ME T #77) -
1. OP(A(NN,C,H,W), BN,C,H,W)), BIPANEEE AR tensor #4742 4F ;

2. OP(A(N,C,H,W), B(C,1,1)), EI C 4§/ {# broadcasting;

3. OP(A(N,C,H,W), B(scalar)), BJ LLH.AMR &4 broadcasting;

4. OP(A(N,C,H,W), B(H,W)), El HW 4k fi broadcasting.

i FEE R

1. OP(A(N,C,H,W), B(N,C,H,W)): OP(A(1,16,32,8), B(1,16,32,8)) = C(1,16,32,8)
2. OP(A(N,C,H,W), B(C,1,1)): OP(A(1,16,32 8), B(16)) = C(1,16,32.8)

3. OP(A(N,C,H,W), B(scalar)): OP(A(1,16,32,8), B(1)) = C(1,16,32.8)

4. OP(A(N,C,H,W), B(H,W)): OP(A(1,16,32,8), B(32x8)) = C(1,16,32,8)

ZIFAEH, [a,b)RANCHF a B b 2 [AIFIHEEL; {a,b,c) KIARSFF ab,co
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HEHET CPU OP X #1413 Kt O it B T A B R A 7

5

2 CPU OP X&¥|F#
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AN AT

CPU OP ##%I%

B 5l FEL T BB A R 28 )

Operator E37%) R LAIR Pt B
Add IR AE JE PR
AveragePool AL 6 B i1
ArgMin B/ ME T index TeRR ]
ArgMax 5 KB 1 index TeRR ]
BatchNormalization ftEIH—1k 76 R i
SRC b3 FF
Cast HOHE KA 45 float32/bool/int8/float16/int32/int64
DSTZ#F: float32/int8/int32/float16
Clip BRI 2 TERR
Concat &I ERAE axisfU3CF7{0,1, 2, 3}
Convolution BRRAE To bR
ConvTranspose/Deconvolution B B T BR 41
Cos RILRE TERR
DataConvert CTE Stk E fUSZHF bool/int8/floatZe 7 #4 4k
DepthToSpace MHIE 75 )¢ (8] 7 ) i TERR
Div ERFSE(E TERR
Equal & F Jo BRI
Exp TR A ek 2 TERR
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AN AT

CPU OP ##%I%

B 5l FEL T BB A R 28 )

Operator iR AR LR B

Flatten EA 2 PR 1

Gather R Te B 1)

Greater KT PR 1

GreaterOrEqual KE&T Jo R

GRU WEEEANE ST ToFR 1

GRU (extern) REEE N TR ONNX" e 5y
HardSwish (extern) T R T PR Al ONNXY™ JE H ¥
InstanceNormalization B — 1k 0 R i

LayerNorm (extern) EIT—4k, T FR 4] ONNXY" 25+
Less T o PR 1

LessOrEqual NFET JoBR

LogSoftmax TS PR batchsize Y ¥ #F 1

LpNormalization LpH—1k 6 R i

LRN (extern) JB B 8V — 4k TEBR 1) ONNXTJ e 51
MatMul Z Y AR IR TR G RFPUGEx PULE PO 4Ex =45

Max HSS PN TERR

MaxPool ORI To PR ]
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AN AT

CPU OP ##%I%

B 5l FEL T BB A R 28 )

Operator Ei: 5% ) RUAE LR Yt
MaxRoiPool X 3 Ktk 76 R i

MaxUnpool S I KAk 76 R i

Mish(extern) B PRI PR 1 ONNXT" i1
Min e UNE TeBR il

Mul Feid: TEBR il

Pad 7 TeBR il

Pow feHot 5 0 R 1

Proposal (extern) DX IR N 4% batchsize fX3CHF 1 ONNXH" JE 51
ReduceMax T8 E R T S Max fi H B FE AN B R I 44

ReduceMean IR fEE 4 T Mean fi HH B FE AN B R I 44

ReduceSum IR A8 E 4 T 5 Sum fi H B FE AN B R I 44

ReduceMin TR 2 4EFZ T 5 Min a2 A B B I 44

Reorg Hdin 4 TEBR 1)

Reshape B AR TEBR 1)

Resize HHIE 5 v 77 TR RT3 bilinear; nearest2d

ReverseSequence a2l ik ToFR 1

RMSNorm (extern) KT IH—1k o PR ] ONNXY e ¥
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AN AT

CPU OP ##%I%

B ol FL T IBEAR A PR )

Operator Hig RUAE LR Yt

RoiAlign X 3Rt St Ak 1% 37 7 Avg Pool Mode,batchsize 1V 37 1

ScatterND NYEZR 51 UL PR 1

Sin IET% R TEBR )

Slice P A batchsize X 3 HF 1

Softmax B R batchsize Y3 HF 1 5ONNX OPSET 11#17—%k

Softmax (extern) T R batchsize {3 #F 1 ONNXY" /5T, SONNX OPSET 133

i35

SpaceToDetph 7 [A) 77 1] [ 3B T 7 1) B 4 TeRR ]

Split o B TERR

Sqrt KPR TERR

Squeeze 445 B3 4 JEBR

Sub PRk JEBR

Tanh O 1E57) 65 4 TERR

Tile 748 D batchsize X 1,837 #Fbroadcasting
Transpose HEIH TERR

Upsample bR SCFEAME /75 bilinear; nearest2d
Not T L E(S TERR

where it ma sk UL ToRR

Erf 2R TERR
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HEHET GPU OP X FR¥IER Kt o pt B T A R A 7

138



Rackchip

FHAN AT

GPU OP S f§%1%

B 5l FEL T BB A R 28 )

Operator 5% AR TiHA
MatMul U AT SRR (S x P2 . DU = i) T TIoatl6, i BEGPUGLIL (2%

{Rockchip_RKNPU_User_Guide_ RKNN_S
DK) )
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—y —
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REWET R Ay N i EH RS i ) i 5l FRL T B AR AT BR A 7
1. R\ Ui B
N B (width) 5% K :
BT Cwidty IR st Cwan) b
Yy PRI R | N HZWER | mean/scale/quant =T — - —
o = F;;;j Z’; - Agﬁ%g s | SRAEE | LA YNt
H =S e 7 (channel) (channel) | 4% Ni#iE (channel) & 1,3,4 (FFHHWERE 9 (channel)
N 1,3.4 1,34 dE 1,34
uints S BB widthvkernel_kernel_w 7 i £ L1 F .
NPU 1. width * dilation_kernel h < 1024*N
. 2. 2. width <= 4096
int8 Hh N Aoy 127 KR BB GRS, #48
. KT 1 ; .
int8 8 1 AR N PrH S 7 . T B &)
Convolution: N = 8 - CEIL( (dilation kernel h *
float16 dilation_kernel w)/128)
Depthwise Convolution: N = 8 - CEIL( (dilation _kernel h *
) CPU dilation_kernel w) / 4096 ) ConvTranspose/Deconvolution: N = 8
HoAh Y - CEIL( (dilation_kernel h * dilation kernel w)/128)
CHERE 8)
4 YL
RK3566 R
3368 uint8 BB R width/kernel h/kernel w 75 BLif A2 LL R A
1. width * dilation kernel h < 1024*N
' 2. 2. width <= 4096
int8 Hrph N A0y 1 2] 7 R, BB GIRAR SR, &8
Binll A1 ; .
float16 CPU 4 1 BILN {73 I o TR
Convolution: N = 8 - CEIL( (dilation kernel h *
float16 dilation_kernel w)/ 128)
Depthwise Convolution: N = 8 - CEIL( (dilation kernel h *
] dilation_kernel w) /4096 ) ConvTranspose/Deconvolution: N = §
HoAh Ay - CEIL( (dilation_kernel_h * dilation_kernel w)/128)
CHERE 8)
TR | AR 4 4E | AER CPU 1 1 TEBR ] e PRl
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i R Ay N i EH RS i ) i 5l FRL T B AR AT BR A 7
A )\ e : - e
- o o BT Coidty PR s Cwiatn) b
s [ | e | o™ N At | 2 il YN
H e e (channel) (channel) | X% A\IHIE (channel) & 1,3,4 (B W AFRE 9) (channel)
N 1,34 Ik 1,34 3k 1,34
uint8 BB width/kernel h/kernel w75 £ & LR =
1. width * dilation kernel h <=2048 * N
NPU 2. width <= 8192
- Forb N 0 1 F] 7 R, BTSRRI SR, &%
SRR N BT+ 7 T
int8 16 1 Convolution: N = 12 - MAX( CEIL( (dilation kernel h * | JCPRffl
floatl6 dilation_kernel w)/128),3)
Depthwise Convolution: N = 12 - MAX( CEIL( (dilation_kernel h
CPU * dilation_kernel w) /2048 ), 3 ) ConvTranspose/Deconvolution:
oA 27 N =12 - MAX( CEIL( (dilation_kernel h * dilation_kernel w) /
CHEEFE 8) 128).3)
4 Y
RK3588 . PN . o L
uint8 BB width/kernel h/kernel w75 B0 2 DL R X
1. width * dilation_kernel h <=1024 * N
2. width <= 8192
8 Forb N 0 1 517 (R, BITEE RS, &%
A N 5275 K
float16 CPU 8 1 Convolution: N = 12 - MAX( CEIL( (dilation kernel h * e PR ]
floatl6 dilation_kernel w)/128),3)
Depthwise Convolution: N = 12 - MAX( CEIL( (dilation_kernel h
* dilation_kernel w) /2048 ), 3 ) ConvTranspose/Deconvolution:
R eS| N =12 - MAX( CEIL( (dilation_kernel h * dilation_kernel w) /
(LR 8) 128),3)
TR | dE4 4k | JERRT CPU 1 1 o PR 1 To PR 1
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REWET R Ay N i EH RS i ) i 5l FRL T B AR AT BR A 7
A )\ e : - R
BT Coidty PR s Cwiatn) b
o =2 | A =1L S A 8 A
s [ | e | o™ N At | 2 il YN
- e e (channel) (channel) | 4% N\iHi& (channel) 4 1,3,4 (7B WERE 9) (channel)
N 1,34 3E 1,34 4F 1,34
uint8 KB width/kernel h/kernel w 75 223 & L R
NPU 1. width * dilation_kernel h <=2048 * N
) 2. width <= 4096
int8 Hrh N AUy 1 2] 7 88 BT E R SIRAZ SR, #46
int8 16 1 e it N fp ==/ o Te PR sl
Convolution: N = 8 - MAX( CEIL( (dilation kernel h *
float16 dilation_kernel w) / 128 ), 2 ) Depthwise Convolution: N = § -
CEIL( (dilation_kernel h * dilation_kernel w)/ 4096)
CPU ConvTranspose/Deconvolution: N = 8 -
HoAh Y MAX( CEIL( (dilation_kernel h * dilation kernel w)/128),2)
CHERE 8)
4 YERE
RK3562 .
wints S AFAIIA widil/kernel_vkemel w T Z L FHiR
1. width * dilation_kernel h <=2048 * N
) 2. width <= 4096
int8 Hrh N A0y 1 2] 7 KA BB GRS, &48
float16 CPU 8 1 BN T ST . TRl
Convolution: N = 8 - MAX( CEIL( (dilation kernel h *
float16 dilation_kernel w) / 128 ), 2 ) Depthwise Convolution: N = § -
CEIL( (dilation_kernel h * dilation_kernel w) /4096 )
ConvTranspose/Deconvolution: N = 8 -
HoAh R MAX( CEIL( (dilation_kernel h * dilation_kernel w)/128),2)
CHERE 8)
TR | dE4 4k | JERRT CPU 1 1 o PR 1 To PR 1
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FHAN AT

AR A N R 5 )

B TR A R 7

i inA ( dth) X‘ K = .
BT Coidts PR s Cwiatn) b
o BRAEZE | WA HEW B | mean/scale/quant N _— —
Th | MERE | | ABRRE | ERslig | SRABE | S0 RE . ) SN
(channel) (channel) | % Ni#iE (channel) & 1,3,4 (FHHWFERE 9 (channel)
N 1,34 Ik 1,34 IF 1,3.4
KB width/kernel h/kernel w75 B4 2 DL R X
uint8 1. width * dilation_kernel h <=2048 * N
2. width <= 4096
Hh N Aoy 127 KR BB GIRA SR, #48
RVI103/ | . \ PR N 9T T = F
int8 4 %ESE NPU 16 1 IS !
1106 R Convolution: N = 8 - MAX( CEIL( (dilation kernel h * AR
dilation kernel w) / 128 ), 2 ) Depthwise Convolution: N = § -
int8 CEIL( (dilation_kernel h * dilation_kernel w) /4096 )
ConvTranspose/Deconvolution: N = 8 -
MAX( CEIL( (dilation_kernel h * dilation_kernel w)/128),2)
R

LW LA EE X 45 UL APL, 3518 APL TG X 55203

2. BN BE R0 5 BESR T N ZEHE U1 APL ) wstride JETEA WS, VEE: w stride A H K
3 U TE (width) FEAFIIEE (channel) 25fF T A M FFER, HAMILL R
AT E mean Al scale, 75 E4 mean Fil scale BLE A 0 Al 1

. 47iHiE (channel) >4, I mean/scale ¥4t —1# IS — A~ 4{d, Bl mean[0]F scale[0]

A E RN RN AT quant R AE

7. RV1106/RV1103 A3 #F CPU [ mean/scale/quant #:/F

8. i A\ XS TR A BEAR B

9. 7

CEIL(x)¥4 x ] FHUE ( 7xf9: CEIL(0.4)=1)

MAX(X, Y 3RE x y FHIEBCKAE ORfBl: MAX(2,3)=3) dilation_kernel h = kernel h * dilations_h - dilations_h + 1 dilation_kernel w = kernel w * dilations_w - dilations w + 1
10. VEHHIK FHE1E 2% (Rockehip RKNPU_User_Guide RKNN_SDK)

o 01 b~
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Giacd AT iy N B A 15 B iy O3 LT R A FRA 7]

2. AR H LA

i) | \’ix\ j! N v N N
I *%f%fjffﬁ RE | s | WEMH Layout | Channel MR AW SR
NCHW o o
NHWC 8 X5+ CHIERE D o
int8
NCIHWC? X@?E*E%ﬁ%ﬁ% 16 X5, &wa—ZIEEREHET 8 H*W B 4 75
UNDEFINE ¥ 0
4 Yk
RK3566/3568 NCHW T X
NHWC 435 CHERB D
float16 ” ”
= N =2 : = =] S TS
UNDEFINE ¥ 0
o PR il IF 4 4k UNDEFINE 7T I

145




Rackchip

i BT 60 N O 30 B T IR A R A
£ T o L1 o PR R : ‘ } ‘
wre | PURUEERE g | B Layou | Chamnel 1FER HAW X R
NCHW I I
NHWC 16 X155 CYERE D
int8
=) L ERFO2K S =] = S RO
UNDEFINE ¥ T
4 YEJE
RK3588 NCHW . c
NHWC 8 X3¢ CHIERE D o
floatl6 » »
=) = S = = M2 LS
NCIHWC? ;ﬁi EERRETF, 16 5%, i —ZIEEMEHETF 8 W B 4 %5
UNDEFINE ¥ "
o PR ] 4k 4 4 UNDEFINE I T
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i BT 60 N O 30 B T IR A R A
5 70 de LK PR K : ‘ } ‘
wre | PURUEERE g | B Layou | Chamnel 1FER HAW X R
NCHW I I
NHWC ¥
int8
=) L ERFO2K S =] = S RO
UNDEFINE ¥ T
4 Y
RK3562 NCHW . c
NHWC I T
floatl6 » »
=) = S = = M2 LS
NCIHWC? i?ﬁ EERRETF, 16 5%, i —ZIEEMEHETF 8 W B 4 %5
UNDEFINE ¥ G
o PR ] 4k 4 4 UNDEFINE I T

147




Rackchip

oo AT N U i A B A AT IR A )
70 B S P 2 7R
BTG *%;;f;;ff’%i iR | BB Layout | Channel %456 %K AW B R
N : Aok
NCIHWC) ;ﬁji EHERET, 3255, &a—EIRERBET 16 HAW 35 4 7 5%
RV1103/1106 | int8 4 YL
NHWC I
R

1. W tensor 57 NHWC ), i #6302 NPU SEEL S, A 6 552K, CPU SEELAI A X 55 EK .
2. W AE R int8/float16 KRB AY iy fi — 2 I af i t 1 B 2 Y .

3. NCHW #ith, 4nif 2 NPU SZEL R F 248 D15z O 4 S N A7 T RE Y size LA query H SR size itk

4, NCIHWC2 %itth, %t WTETTRER size PA query HRI size i
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