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FP16
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opset hRAIZHF <20
B eE=¥BEESENE X
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Conv

Reshape

Expand
LSTM
Pow
Slice
Tanh
Shape
ArgMin
Erf

FFT

remap

RoiResize

LayerNorm

ConstantOfShape

GaussianBlur

ConvTranspose
MultiHeadAttention
Resize
Cos
Flatten
LeakyRelu
Reciprocal
Softplus
Identity
GlobalLpPool
Asin

Eyelike

IFFT
resize
Integral
Rotate

MatMul

Deformable Attention

Abs
DepthToSpace
Floor
Less
ReduceMax
SpaceToDepth
Tile
voxel_pooling
Asinh
GRU

fir
Filter2d
RIFIER
SepFilter2d

NN&EF (BPU)
Gemm Mul Add Relu
ArgMax AveragePool BatchNormalization Sigmoid
Atan Ceil Clip Concat
Div InstanceNormalization Elu Equal
Gather GatherElements = GlobalAveragePool  GlobalMaxPool
Log Max MaxPool Min
ReduceMean ReduceSum Shape Sin
Split Sqrt Squeeze Sub
TopK Unsqueeze Upsample GridSample
bev_pooling Dynamic Conv Acos Acosh
Atanh Cast Cosh CumSum
HardSigmoid
IENNEF (DSP)
Dilate EqualizeHist 2D FFT Lidarri=HiRME
Flip bosfilter gausfilter Iplacian_filter
MedianBlur BoxFilter Canny CvtColor
WarpPerspective Sobel Threshold WarpAffine

Softmax
Transpose
Constant
Exp
Greater
Pad
Size
Sum
Deformable conv
And

DequantizeLinear

Erode
BilateralFilter

CornerHarris
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EEBESEREERA, FERREMHIERERRA

BEV#a;
HiitiBackbone R
Vargnet, MixVarGENet,

BEVFormer . PETR. Sparse4D, DETR3D,
EfficientNet, HENET...

LSS, GKT. IPM. IPM 4D, .
TransformerEfilEs;x

SwinT. ViT. DETR.

Deformable DETR., ...

B/MESE

FCOS, FCOS 3D, Unet, MOTR,

BEVZS[a 5
FasterSCNN.  Deeplabv3 -+ flashocc,. SurroundOcc,. TPVFormer. ...

PWCNet, GANet, StereoNet, ..
Lidar&iix ‘ FEFR

MTR. QCNET, DenseTNT, ..

BEVi&GigHash

MapTR, vectorMapNet, ...

Pointpillars, CenterPoint
Lidar_multitask, ...
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HugEAz £, REHZHN default, mix 80, LUK Auto PTQ. INT16+FP16 [B&EES

[ Pretrained model J

A 4

PTQ £= ST 933 BB ERE pEr=Y i1
ki Auto PTQ INT16 + FP16
[ Calibration data ]—> max S BCERIR 4—[ Yaml| BoE {4 ]
max + percentile mix (=1
per_channel
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[ PTQ model ]
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; 4 SEIEY: E ’ Training data \ ; jit/jit-strip E
[ Calibration data ]—»E min_max BERESENEERIR ;——»f Calibrated model \ E symbolic/eager E
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J6 OEFAZ8HF nra

horizon_ j6 open explorer v3.06.17-py316 20240705/
|— package
— board # IRiFEEEIMELAE T A

\ |— hrt _model exec -» ../../samples/ucp tutorial/tools/hrt _model exec
| L install.sh

L host # x86iadmEtr ST
|— ai_toolchain
|— install.sh
L— resolve.sh
README-CN
README-EN
resolve_all.sh # — @ TFEFLERHkHIEHE HZE
run_docker.sh # —#&iCdocker
L samples
— ai_toolchain
| |— horizon_model convert sample # PTO 7/
| |— horizon model train sample # QAT/7/
‘ L — model zoo
}— model zoo -> ai toolchain/model zoo
L ucp_tutorial # uvcpifi
|— deps aarched

— deps xs6 i BEIREREARE, 1E
i R R LEEFERE.
p ey

|— tools # hrtJBi5 e ——

I




J6 vs J5 Wi%ﬂﬁzsﬁﬁ ¥ %

E36 Alphafifzs J5 CShR% (1.1.74)
python 3.10 python 3.8
torch 2.1.0+cull8 torch 1.13
HAEIRR torchvision  0.16.0+cull8 cuda 11.6
ONNX 1.15.0 ONNX 1.8.0
X86 GCC 11.4 X86 GCC 5.4
Linaro GCC 11.4 Linaro GCC 9.3
@36 AlphakiE J5 CShR%s (1.1.74)
EERA  1.15.0 EERA 1.8.0
Eﬁﬁﬁ“ﬁ DL *Egg onm opset 10-19 onm opset 10, 11
ir_version A=19 ir_version =77

2.1.0+culis8 1.13.0+culls6

1.0 1.0
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Quantized model

IZREEX PTQ:

(ER— RIS ZRFAORESHITRUE, IZRTRIFP32RE E AT AITERAVEE, SREPAEN/RIeEEHI T
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— ' IF RIEE R

samples/ai_toolchain/horizon_model convert samplef& R FEETM,
1=1700_init.shEIASREVRBLLAR SR, FABRRRISSH Caffea ONNXIET,
TRBUIGIIE :

)_compile --march ${march} \

--proto ${caffe_proto} \

--model ${caffe_model/onnx_model} \

--input-shape input.® 1x1x224x224
e input.l 1x1x224x224

e input.2 1x1x224x224
L=

hb_compile --fast-perf --model ${caffe_model/onnx_model} \

--proto ${caffe_proto} \ "
MEh] b‘\u‘nl
--march ${march} \ &IBEHEHU'L:FI)\J

--input-shape ${input_node_name} ${input_shape} (ﬂji'ﬁéj;ﬂ[)

FBEML

hb_compile --config ${config file} RFiEZ:Zzi=s




Eﬁiﬁﬁﬂﬁiﬁﬁ EE ey

hb_compile --config ${config file} 1. (EFEtdmiE, FoificESE
1. A pkigiByamIBe S

simple-yaml

2. F R T ERREENREEyam BB

simple-yaml

2. (FARTEEMNEENHREIR

3. 822 HEOAENyamIBCE {4

4. FR BT ERERNEEPL HEAEyam B S {4+

model model.onnx march nash-¢

hb_compile --fast-perf --model ${caffe_model/onnx_model} \

i el 3. AJLAERIhb compile --fast-perff2z{ F&
Rere hinaschih A AYtENRyaml, {R{F7E.fast_perf3Z{4F

--input-shape ${input_node_name} ${input_shape}




SRR ST AR @

yamiE& BB oerate batch: BE—EERABRMTS, BTA BT
5B ESr H ElbatchAEIERT LR F AR ERE. BaEiRszonnx
B mE5/s=% BERASERMABF AR, F&input batchf§EA, EREEUE
—3 True/False

quant_config: X¥FF@igjson/FTUMEERL, op type, LUREA 0P
=ENMEEARIEECEEMOIL, EERESoNMHERE

TSE march: nash-eggnash-m{oRXIR)OEFTIOMALTESS

input_layout rt: JogmiFHAMEESS N R T mshapelSiriT 5%
REE—H, ABTHETZSHMmAT Rlayouthiygg

calibration_type: ZZ#AEZF "load” &I\, BIOAREBZHF
load QATYIIERESHAJONNXIREY

optimize level: HitFHKENEBE/S O0 ~ O2

i: J6 TESE PTQ SRRV ERIRFIRIA onnx (EEVOHIBSURIRIG RS —5, —




Yo B (4 ##iE-quant_config

FCES 20!

i8R

model_config

all_node_type

optional

— R T e
N aEEE, njERls
int16/float16,

FEREPRHtenson AEE
model_output_type 7T optional

XA, s EInt8/int16,

EEE SN aNEMAR
op_config NodeKind type optional EER, oiRlE

int8/int16/float16,

[H=gioaze T SER) =l ST S
node_config NodeName type optional R, anE

int8/int16/float16,

=ran /1K

"model_config":{

"all node_type™:

"model output_type":

}s

"op_config":{

"op_namel":{"type":

"op_name2":{"type": }

}s

"node_config":{

"node_namel":{"type":

"node_name2":{"type": }




$EIRE PRI REIEE

[ BPXfFATA J

horizon_nn horizon_tc_ui hbdk4_compiler
R3EONNXIR A
hb_compile
W
BRI 3| *_original_float_model.onnx
\—_-/—\
BYEiL 3| “_optimized_float_model.onnx
\—_/-_\
BRI > *_calibrated_model.onnx
\__’/-—_\
nERSL > *_ptq_model.onnx
(EENFHER)
w
BRERL > *_quantized_model.bc
w
l {
BYEF o3 hbm
\-/_\

> *html: #RERIEHSHRETESUG (AIEMEYT)

> *json: tRERIRHSMREITAG S,

> *_node_info.csv: HRIRE T HERINERE FRIRZEINVESEEHNGS
5Shb_compilepkINHiT/aEH G HAMRILERERER;

» *_quant_infojson: MHWIERTEFHIREENSEHIER,

> *_advicejson: NHRRF FREmZELEF, WIEEERRIEESop checker
FTEPRIZER, B3R FHRIRER.

I Node ; NodeType | ON i Threshold ; Calibrated Cosine i Quantized Cosine i Output Data Type ;

i Conv_0+Relu_1 | Conv+Relu | BPU i 1.0 | 0.999958 i 0.999428 i si8 i

| MaxPool_2 | MaxPool | BPU | 1.11039 | 0.999858 | ©0.999575 | si8 |

| Conv_3+Relu_4 | Conv+Relu | BPU | 1.11039 | 0.999572 | 0.998684 | si8 |

| Conv_5+Relu_6 | Conv+Relu | BPU | 0.653097 | 0.998671 | ©0.995936 | si8 |

| Conv_8+Relu_9 | Conv+Relu | BPU | 1.11039 | 0.999907 | 0.999137 | si8

| Conv_12+Relu_13 | Conv+Relu | BPU | 0.388216 | ©0.997999 | 0.997073 | si8

| Conv_14+Relu_15 | Conv+Relu | BPU | @ 0 | si8 |

.43385 | 0.989948 | 0.981367
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Ig IE C RN

hb_compile 151Z RIEEBRE SRR A EIRIE. mRLARRENENR  fast-perfRIFHEFIRT(
TheeTH
hb_config_generator RTFREEEyamIECEN . EEEas8B0AMERNyamIfc  IFERECE SR,
EXHHNTER
hb_model info FAFf#EThomFIbcmFRAVKE R SEUS EFrIPL. onnx  hb _model info *.bc/*.hbm —vaJfi{tbctEEIFIhbm
REEARER, RIS fibcT R TEaN TR (ki)
hb_verifier RFHTRZEEE R RZBUENLNTIR, Xkt hb verifier —-m *.onnx,*.onnx/*.bc —i input.npy
fToNNXIRELZ[A], onnxtRELShbir (b)tRELZ [AIRIXIEL
hb eval preprocess FAF3JAl Benchmarkt2BURSEE I TIFEAY, EX86IME FXJE  hb _eval preprocess -h
R EUEFH TR
HBRuntime FTFHEEPTQRM R A EEY from horizon_tc_ui.hb runtime import HBRuntime
taEDebugTH ATFEMREENEREFEEEIENTE, ZTHE - EERIELIEN

BIDENERIRERELH T RALENENIRED T, REH
B REEMHIEERERNT R




iEIE T HHBRuntime @ rs

@

|

DN e iR e
Le &ﬁﬁﬂ;ﬁﬂg?ﬁ)\
o Huﬁééiﬁ
L (BUEiEEsession)
L —

HIBLER, listizxl, Soutput namesigE—H

rt numpy as np

‘rom horizon tc ui.hb runtime import HBRuntime

input names = sess.input names

output names = sess.output names

input feed = {input names[@]: data}

input feed = {input names[@]: datal, input names[1]: data2}

output = sess.run(output names, input feed)
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[ IeIREREERRA J

ARG E?

i

=
(=]

[ L ORI 7T I ]

max_percentile,

perchannelERXJRES

RIS ERE BiRkMchecklist

1 TiE]

e

fREISIERTE v

TR R BT EREPIIREL .

FBREtonnxt&EY, original_floatt&EFIoptimized floatt&8l =EEE M I&XIST,
KSR a)ER{E/E M calibrated_model 4

1. HREEX (HBig4%) :

pipelinei& &

XI5 RIGonnxiEEY, original _floati&E!F]optimized floatt&EY n] LAHERRA

Mo RERBRSENNIBEERDR, MRER[BEDARLK, BHIER

yamlEEEE

B AR 2 S ILE

2. IFRAIEEARK (1.5%-3%) :

i8] 2 calibration_type , =i ¥ /Z per_channel , =i

BEESCE

( fEFEtEEDebu

g TRHTOHT

optimizationi2{#a%asymmetric5bias_correctionZF£14

F 3

RETIER?

tricks; IEARERIELIES, (ERESIEEENE
3. IERIREN:
{EFfBE Debug T B TEGMEE FEREN



fafEDebug T B-15EER =

model parameters: - REUBSXIROESYE (Calibration Data) H{TRIMIHEIER
R ENMMENT RIIEXSENI A FRE, 2JE

debug mode: "dump calibration_data SRR E B Debug T SRR AR

| -- calibration_data #/C/#4775
|---- inputl #X/HFHEEEBFTHNA TR HARIFXT BTN 17

|-------- 9.npy

|-------- 1.npy

[E— e - HAMRESRESUEFNSSIRRIERREIN 3, £
---- input2 #W T EMAREIFIRFE T FF TR SIS ELE

|- 9.npy




{aEDebug T B-B: &8 R

HzCalibration

weight
0 (48x1x3x3) - RUERBY (calibrated_model.onnx) 2EEREMERITE

BIANESNMMEENTRNENSHRFERELRF, M
1x48x48x48 MEEIANERL, RIAEREIHcalibrated model.onnx

activation BerdeElsIE ]y 48x1x3x3

1x48x48x48 ROVET A9 3 S 2689 HzCalibration, =EHS K
R A (activation) RUETRFINE (weight)
RETH, REEREGFHEMTRIRASET R

node (node), BlENAEEEICONVI .

1x48x24x24




\

RIS
R

\

TR

plot acc error

¥EDebug TH-{ERiRE

RINRE L,
APIEERITSIA:

# FAdebug itk

import horizon nn.debug as dbg

dbg.plot _acc_error(

save dir="./",
calibrated data='./calibration data/’,
model or file="./calibrated model.onnx',

quantize node=['weight’, 'activation'],

(=]
metric="cosine-similarity’,

average mode=False)

mLTTERGIA:

# #ldr

hmct-debugger plot-acc-error calibrated model.onnx calibration data -q [ ‘weight', "activation’]

i =

iE: A& Thmct-debugger plot-



¥EDebug TH-{ERiRE

RINRE L,

weight_activation_quantized separately

1.0~ weight_activation_calibrated
—— only_activation_calibrated
—— only_weight_calibrated

0.8 1

\

£ 0.6
TR g |
2 £ |

‘ 02-

RO 00

plot acc error

T T T T T T T
0 10 20 30 40 50 60
node index

i¥: Al@dhmct-debugger plot-acc-e



faZDebug T R-#RifiiE

RINRE L,

I[ sanien_ )] \]/ [L_smeeen ]| . ESRERISEMS
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il
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_ l . __f. . | NEENSHH, HBE
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fBEDebug TR- (R
TRENERE
APIsERGIA:

# B AdebugiFEit

import horizeon_nn.debug as dbg
# P Alog H.ZMHEH

import logging

# Zverbose=Truefi, HEH# @ Elog Level #TINFO
logging.getlogger().setlevel(logging.INFQ)
# T OELEET

-'-':w-H— 521{ node_message = dbg.get_sensitivity_ of_nodes(
IREXTIRR=E SR .

model or file='./calibrated model.onnx’,
E& ' Tﬂt'% metrics=[ "cosine-similarity’, ‘mse’],
10085 )
- calibrated_data="./calibration_data/’,

output_node=None,
* node_type="node”,
data_num=lone,

verbose=True

[E v ’
M%TR D : interested_nodes=[lone)

get sensitivity of nodes
SOATERITTA:

# @4y

hmct-debugger get-sensitivity-of-nodes calibrated_model.onnx calibration_data -m [ 'cosine-similarity’, ‘mse’]

7E: AliEidhmct-debugger get-sensitivi



faEDebug T B-{EHiRIE

TRENERE

Conv

Conv __

‘ Conv__

—_— —_— — Conv__
5j€Hy-D /I{%E{'t Conv_
i&/u\r_ﬂ F}_‘?’_ Conv _

Conv_

* Conv__

Conv_

iﬁﬁﬁ}ﬁm . Conv_
get_sensitivity of nodes Conv_

Conv_
Conv_
Conv_

Conv_

Conv_

60

48

82
94
i
88
54
71
65
25
20
77
14
9

37
31

sensitivity

cosine-similarity

S 0 ©®© & © ® © ©0 ® ®©& © & © © © O

oy th T %

orizon Robotics

é

« node type A node,
Bverbose=True iF$J
Engh

i¥: ANBidhmct-debugger get-sensitivity-of-nodes -h/--helpESEBEEZ 221



f8EDebug T H-HfE @ 1rs

TRENERE

import horizon_nn.debug as dbg

\

SREN T REEUR sensitivity_analysis(model_or_file=
EHF calibrated_data=
‘ pick_threshold=
VO : data_num=1,
get sensitivity of nodes sensitive_nodes=[])
%+Xj$'f't§&w%f\l—\:'\:a/\7ll \f}i—l)\h‘_t hmct-debugger sensitivity-analysis calibrated model.onnx calibration_data
RIREHIANB D EWNXET ARG
HURRELEE

\

ensitivity analysis

¥ AENBiEhmct-debugger sensitivity-analysis -h/--helpESEEE 251



*EEDEIDUQIE'EFHUW*E -

TRENERVE

Partial Quantization Analysis

1.0000 TEEEEEE % X R = _‘_‘ - basejline o .
— partlal quantlzatlun cumulative error
‘ 0.9975 /"""'"-ﬁ ¥ per-node quantization sensitivity
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# 2 Adebug Fh

import horizon _nn.debug as dbg

* dbg.plot distribution(

save_dir="./",
&mg&}ﬁ_&lj 5%’& model or file="./calibrated model.onnx",
70 LAAM] calibrated data='./calibration data',
?E ﬁ nodes list=["317 HzCalibration', #MF 7747

471 _HzCalibration®, #M(& A7

l ‘Conv_2']) #H@ A

RO SOTEREE:
plot distribution

hmct-debugger plot-distribution calibrated model.onnx calibration data -n ['317 HzCalibration','471 HzCalibration', 'Conv 2°
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# FAdebug &t

import horizon _nn.debug as dbg

* dbg.get channelwise data distribution(
i _!2 - e save dir="./",
zkﬂygﬂm,\'lj ,5“\§& model or file='./calibrated model.onnx’,
?Eéj\ﬁ calibrated data='./calibration data’,

nodes list=['317 HzCalibration'],

* axis=None)

RO ORI
get channelwise dat

a d|Str|bUtlon hmct-debugger get-channelwise-data-distribution calibrated model.onnx calibration_data -n ['317 Hzcalibration']
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EBEO: runall

# FAdebug L

import horizon _nn.debug as dbg

dbg.runall(model or file='./calibrated model.onnx’,

calibrated data="'./calibration_data’',)

# p

hmct-debugger runall calibrated model.onnx calibration_data

7E: AlEIidhmct- debugger
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LatencyFIFPSIE/OMREUMEREITFNIREEEIR, Latency R NERIFFBRIGIT FREAZHEE —IAYFIIFERT, FPSER
TMERIRFBMBEEFHRRIIER MEERIRMER, (A FEEaIFER s EEERMM A SRR
SRSIERETTEN, BRSNS RIE SR I R IRE R EE AR A FIIE ST R B RV (AERE, Hh R BEBPURESEY
FERTTI AR SCPUBRDRIMRE, &MRETFUINIRIEEF AikimsEEEteE, FRTEEBPUMCPURERD#ERT.

ARG, BFECPURITTERERTAWBPU, FRLASRE HIIMRERERES, UeHEREFESBCPUEF, i)
RAERIhb_model_info TEATLARTALEMRIERHBIRZE, NMiaEREFEREFECPURT,

tsh, EoyamlEEESERIRE IR MEE, thEINHEE:

> layer out dump: IEEEREIGIETEEHHERNFPEER, —RNRBTEXIEE. NREHEES True,
NSHENEHREFEN— " REVEETR, E2EENMEERE RERIMEEE. FTLAEMRETNRY, SHER
IZSEECE /I False;

> compile mode: ZSEATIERFRERFETILA L R ATREERIMNIE, KFHEERBEE N latency;

> optimize_level: ZSHBTEEmFESFIMNMAEFR, LREFHNEEN 02 SRENGREMRE;

> max_time per fc: ZSHBTiEHmERIREEIETESBIfunction-callBYHAITAHS, MMISCIREMAIEARIG

i R BIE i IREY AT function - cal U TAT K RS NDZ R EURY_EAR I RE
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— hb_compile.log i£iz

iﬁma\ I.Eﬁbﬂzzjnsu

hb_compile --fast-perf --model {onnx_model} --march {target_platform},

S (RAETRIFRBERDIE) | Seh e EREMNT:

PHTPTQIRIEEELEEHE, SRENFTEREAIIERE

=1

resnet50 config.yaml fast

Wia s

resnet50.hbm

resnet50.html

resnet50.json =

resnet50_advice.json 4550 |

resnet50 calibrated model.onnx i
resnet50 optimized float model.onnx ZZEIL
resnet50 original float model.onnx JFiai= 5L
resnet50_ptq model.onnx U EGESE(VATE
resnet50 quant_info.json

resnet5e quantlzed model.bc =

— resnets50.onnx &




Summary:

FPS (1 core): 1291.11 =wrres
latency: 0.77 ms (774.5 us) =wlatency
BPU conv original OPs per frame: 8,179,271,680 =zi==

HBDK version: 4.0.25 ===t

Temporal Statistics:
loaded bytes per frame: 26,082,560 =iit=, srupnorzmmzizs
stored bytes per frame: 1,024 =iz, spumnorsimzs

DDR (loaded + stored) bytes per frame: 26,083,584 tvim==i, srutbDRE niEsES

DDR bytes per second (for 1291.11 FPS): 33,676,704,164 -,m
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Layer Details:

layer
input id 1
input_id 4
Conv_0_id 7
MaxPool 2 id 8
Conv_3.id 1
Conv_ 5 id 14
Conv_7 id 17
Add 9 id 20
Conv_11id_23
Conv_13_id 26
Add_16_id_29
Conv_18 id 32

Conv_20 id 35

Add 23 id 38

ops

903168

236027904

231211008

102760448

102760448

102760448

231211008

102760448

102760448

231211008

102760448

computing cost (no DDR)

2 us (0.3% of model)

23 us (2.9% of model)

5 us (0.6% of model)

1 us (0.1% of model)

us (0.9% of model)

3 us (0.4% of model)

3 us (0.4% of model)

3 us (0.4% of model)

7 us (0.9% of model)

3 us (0.4% of model)

3 us (0.4% of model)

7 us (0.9% of model)

3 us (0.4% of model)

> IEBE

load cost
3 us (0.4% of model)
<1 us

<1us

<1 us

1 us (0.1% of model)
1us (0% of model)
1 us (0% of model)
1 us (0% of model)
1 us (0.1% of model)
1 us (0% of model)
1us (0% of model)
1 us (0.1% of model)

1 us (0% of model)

BFRERETER

active period of time

0 ~ 6 Us (6)

0 ~ 6 us (6)

1~ 22 us (21)

13 ~ 24 us (11)

16 ~ 25 us (9)

16 ~ 33 us (17)

25 ~ 36 us (1)

25 ~ 40 us (15)

26 ~ 44 us (18)

27 ~ 52 us (25)

28 ~ 55 us (27)

29 ~ 58 us (30)

29 ~ 67 us (38)

30 ~ 71 us (41)
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R TIRmENSPerfi&<ghrt_ model exec perf --model file {hbm_model} --thread num {1/8} --frame_count 200 --internal_use

EAhrt_model_execEiREL M BEPerfiESEHRIEH R FEMBPUFICPUSBDHIFERI R (FEEMETE) , RFEprofilerlogfl
profilercsviZith, FIEHIZEEHFEMREFFIRE (FEEHIRELCPUFER R OTREME)

ANREEhrt model exec perf TEEXRIFHFIENEER, AEAprofilerlog4HER:

"model_latency": {
"Node-0-BPU-_hb_resnet5@_bpu_segment_0": {
"avg_time": 2.821915,
"max_time": 2.477,
"min_time": 1.355

Running condition: y !
Thread number 1s: 8 "processor_latency": {

_ . - "BPU_inference_time_cost": {
Frame count 1s: 200 "avg_time": 2.021315,
Program run tume: 135.578000 ms minTEime": 1. 358"

-f - . 1
Per f IESU-I't' i ~ "CPU_inference_time_cost": {
Frame totally latency 1s: 1048.064819 ms "avg_time": 0.0,
_ . _ - "max_time": 0.0,
Average latency 15: 5.240324 ms "min_time": 0.0
Frame rate 1s: 1475.165587 FPS y !

"task_latency": {
"TaskRunningTime": {
"avg_time": 5.16833,
"max_time": 5.538,
"min_time": 1.529
1
}







