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QAT=

[ Pre-trained model l 1 | Pre-trained model ] [ Calibration data ]
1 Training data . I
[ Quantization l J Calibration ]
y ! , , y
[ Retraining / Finetuning J L Quantization ]
I , !
[ Quantized model ] L Quantized model ]

QAT (&) #IPTQ (A)
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EWIETEBRISFNEN S Bager. SymbolicTrace, JitTrace=#t

Sth Eager Symbolic Trace  Jit Trace
BrEik F ] Bzl Bzl
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Calibration QAT s convert s trace s compile
REROE SRBAIIER BREER REFTIE RERIF

N J
~/ 1 ) 1
PYTSRCH torch module torch script .hbm

— —>

FREn
J6
\ 3 Calibration 3 QAT 3 export 3 convert 3 compile
REIROE = HRRANIIER RESH BEIE S RERIF
. e J \ =P 4 l
torch module * be * hbm

bcAPCimAYIaIEREEY hbmtinEiERE
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NZEREEIERINE, IISEMEXIRIE. RESUEVERIEES:
TEIEEYS \BIFEA QuantStub,
JEiEES HEREA DequantStub,

class FxQATReadyMobileNetV2(MobileNetV2):
£ amt

x}loat — —
self, Xint = clamp(round (m + zeropoine |, —2°71, 2071 - 1)

self.quant = QuantStub(scale=1 / 128)
self.dequant = DeQuantStub()

from horizon_plugin_pytorch.quantization import QuantStub

def forward(self, x: Tensor) -> Tensor: from torch.quantization import DeQuantStub

self.quant(x)
super() .forward(x)

self.dequant(x)

return Xx

FAEARY QuantStub #] DequantStub WGEM/IREINFIER, BT EERGIECIINEIRE,
S MNENIXIE scale HHEBIRILAFE QuantStub, FUBEREMIATE X EIHRAT QuantStub,
B LA{EFE torch.quantization.QuantStubfEANE, FahEEscaleFTEZEEF horizon_plugin_pytorch.quantization.QuantStub,




IS EEI T RE FEN Observer WA, 7 forward FREFFITZARIEHEDRIEIR,

from horizon_plugin_ pytorch.quantization.qconfig_template import(
default_calibration_qconfig setter

)

odel = copy.deepcopy(float_model)

model = prepare(
calib_model,
X& inputs=example_input,
g setter=default_calibration_gconfig setter,
=PrepareMethod.JIT,

calib_model.eval()
set_fake_quantize(calib_model, FakeQuantState.CALIBRATION)
with torch.no_grad():
cnt = ©
for image, target in calib_data_loader:
image, target = image.to(device), target.to(device)
calib_model(image)
cnt += image.size(®)
if cnt >= num_examples:
break

calib_model.eval()
set_fake_quantize(calib_model, FakeQuantState.VALIDATION)

topl, top5 = evaluate(
calib_model,
eval_data_loader,
device,

Calibration

R FIREREREL,
BIRCERERinferalabIE, REEUESERER
S

-Batchsize RATBEIREE K, step num>100

STTFEBOIERY, (@ Calibration {EE]{FEFERE
IRBIER, A TR B ERN) 145,
BUFRBST BRI ERTEREREEK, I
TR IR REEERAIIGEEE, 4l
ZAdiE], IRAREZIGEE.
“ErEEIIERIEERAK, WFEEdebug, #E
TEQATH ERAVSE IR IZRR A

MMt EHSENEW S
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Qati)ll&

EREN| GBS ERETBEANENTRRIL, T
RSEOHTHOE, LURFENERIRE.

ZRIRE P ERB IR B HRAIRN, EXAER TR

from horizon_plugin_pytorch.quantization.qconfig template import (
default_gat_qconfig_setter
)

= copy.deepcopy(float_model)

iel = prepare(

gqat_model,

puts=example_input, 'iJl gﬁ\%mgﬁag :

config_setter=default_qgat_qconfig_setter, N2 S
- — — — ~
=thod=PrepareMethod.JIT * I:I] g% I;/I"I—"_I\'L“

SINERRIRIE, epoch—iE
> y ZH1/10

- EERVMYIrgfinetune

qat_model.load_state_dict(calib_model.state_dict())

= torch.optim.Adam(
qat_model.parameters(), lr=1e-3,

)

EliEscale: Fcalibfl i ZafEaEEIRR/N, BJLA
EE{FEHAIscale, (ViEEISEAIfinetune,

for nepoch in range(epoch_num):

gat_model.train()
set_fake quantize(gat_model, FakeQuantState.QAT)

~model = prepare(
model,

train_one_epoch(

| inputs=example input,

;_setter=(get_qconfig(fix scale=True)),

gat_model.eval()
set_fake quantize(gat_model, FakeQuantState.VALIDATION)

topl, topS = evaluate(
gqat_model,
eval data_loader,
device,

) -
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hENBEXAINE, EFRTEREENERML.

base _model = gqat model

from horizon_plugin_pytorch.quantization.hbdk4 import export
hbdk4.compiler import convert, save

hbir_gat_model = export(base_model, (example input,))
save(hbir_gat_model,"./gat.bc"™)

hbir_quantized model = convert(
hbir_gat_model,
March.NASH E,

)

save(hbir_quantized_model, "

AMERF=4ERYhbir gat modelfdhbir quantized model
Lwi%savehcl:l{%f 7, bR AT A B EEC R R g
BAVEEREY

TEREEIR

ﬁ?g ith T £%

Herizon Robotics

def evaluate hbir(
model: hb4.Module, data loader: data.Dataloader
) > Tuple[AverageMeter AverageMeter]:
AverageMeter(">~&-“ ".e f"
AverageMeter("A

for image, target in data_loader:
image, target = image.cpu(), target.cpu()
b t = model.functions[é](image)[e]
accl, accs = accuracy(output, target,
topl.update(accl, image.size(9))
top5.update(acc5, image.size(9))

=(1, 5))

return topil, topq

topl, top5 = evaluate hbir(
hbir_quantized model,
eval_hbir_data_loader,

1REHEE (DDREIN)



. oATHERmE

‘ Cai:i'bration

= Qat

Quantized

Compile

&7




BEER - R AT AR

IEEREEARET SRR

fEqat.bc LT, 5 J6 hbm EEIFYENEIL tensor BY name EiE.

from horizon_plugin_pytorch.quantization.hbdk4 import export

hbir_gat_model = export(
base model, (example input,),
name="my_model
input_names=("1i
output_names=("

)

H2: Z *.bc XHRYMNBIHT R name B4

from hbdk4.compiler import load,compile

B 1: 7£ export BUBHEIEIL input_names LAK
output _names S#IEE

model = load("gat.bc™)

func = model.functions[@]
func.inputs[8].name = "input”
func.outputs[@].name = "output”

quantized bc = convert{model, "nash-e")
compile(

quantized bc,

march="na e",

path="_/*_hbm"
)




ARSI =

from hbdk4.compiler i rt load,convert, compile,

AR EEREIF—RME. model = load("gat.bc")

func = model.functions[@]

ffgatbc BT, FEARIET R, ekl

resizer input
pyramid_input

for name in pyramid_input[::-1]:
Hognalze input in func.inputs[::-1
& RGB ToTensor mean=[0.485, 0.456, 0.406], model HOR I T P AL
std=[0.229, 0.224, 0.225] it name == input.name:

input.insert_transpose(permutes=[0, 3, 1, 2])

input.insert_image preprocess(
mode=None,

divisor=1,
yuv444_128+128 mean=[128, 128, 128],
nv1l2 yuv444 128 ¥RGB model std=[128, 128, 128]
73—
B 3—1k )
\ Y, )

input.insert_image_ convert(“nv

4
apE insert_image_convert("nv12") inseﬂ,image:preprocess( . For name in resizer input[::-1]:
mode="yuvbt601full2rgb”, for input in func.inputs[::-1
divisor=255,

mean=[0.485, 0.456, 0.406],
std=[0.229, 0.224, 0.225] !
) input.insert_transpose(permutes=[0, 3, 1, 2])

if name == input.name:

input.insert_image preprocess(

HIGL IR M

divisor=1,

mean=[128, 128, 128],

std=[128, 128, 128]

)

input.insert_roi_resize("n

quantized bc = convert(model,
compile(quantized_bc,march=

Yuv444i)||%




aRE ST -HRISET @ i
=P BRIEET =

MEFIEET =

fEquantized.bc 1T, ERREMRENTRLINESIreshape, transposeFalARINE BN A,

def get type for_hbtl call(attached op):
3 = attached_op.schema
pe = attached op.type + "::" + \
schema.namespace + "::" + schema.signature
return node_type
def remove_op(func, op type=None, op_name=None):
for loc in func.inputs + func.outputs:
if not loc.is removable[@]:
continue
= loc.get_attached op[®©]
ed = None

from hbdk4.compiler import load, compile, save

node_type mapping =

> = attached_op.name
if op_name and attached_op.name in op_name:
removed, diagnostic = loc.remove_attached op()
elif op type and attached op.type in node_ type mapping.keys() \
and node_type_mapping[attached op.type] in op_type:
removed, diagnostic = loc.remove_attached_op()
quantized_bc "quantized.bc” elif attac "o

func = quantized_bc.functions - [ 25
¥ ] 1 SRR ' ype = get type for | hbtl call(attached op)
remove_op(func, op_type= " if op type and node_type in node_type mapping.keys() \
remove_op(func, op type="Cast and node_type mapping[node_type] in op_type:
lis LTI removed, diagnostic = loc.remove_attached op()

remove_op(func, op_type=' ize" if removed is True:
remove_op(func, op type="Quantize print(f’Remo

P2 RESIR T o if removed is False:
remove_op(func, op_type= hape" raise ValueErro

f"Fai

save(quantized bc, 3




Gh=i&Hhc-Batchif 3 v

Zbatchiks

ffgat.bc E34T, J6 A32#F Batch>1 |9 Pyramid/Resizer #2EUHITHEEE, EUMFEEE batch M A\ EMHRS B 2 batch 1A,

input

name: _1input 0 0 vy

input source: HB_DNN_INPUT_FROM DDR
valid shape: (1,512,960,1,)

aligned shape: (0,0,0,0,)

aligned byte size: -1

tensor type: HB_DNN_TENSOR_TYPE_US8
tensor layout: HB_DNN_LAYOUT_NONE
quanti type: NONE

stride: (=1,;-1,1,1,)

from hbdk4.compiler import load

= load("qat_model.bc")
- = model.functions[0@]

[ inpu amel” ]

for 1nput in func. 1nputs[ :-1]:
for name in batch_input[::-1
if name in input.name:
input.insert split(dim=8)

input

name: _1input_0_0_uv

input source: HB_DNN_INPUT_FROM DDR
valid shape: (1,256,480,2,)

aligned shape: (0,0,0,0,)

aligned byte size: -1

tensor type: HB_DNN_TENSOR_TYPE_US
tensor layout: HB_DNN_LAYOUT_NONE
quant1i type NONE

stride: (-1,-1,2,1,)

batch6i A& A6/ batch18Jy. uviiA

EEI’J BETEEGER L, BFEY. UVEMZAIIE (PyramidisHEERRI A YFIUVRNRIZIE) | 453X FERE L Crop ROIKIEES, Y. UV—3E
lltl:J6IE%$’lv$ﬂJ)\5Eﬁ73PyramIdEI’JELi._EﬂJ)\E&IEMjJY?FDU\/ﬂﬁ/\Teﬂsor AEXZNVIZAINVIZ_SEPFEFRSREL,




fh 3 £

n Robotic:

Tt

sl Gt RN ESRIF @

RBERNESRF

EENUMES SEEEA BERUERESPUET

om hbdk4.compiler import compile, hbm_perf
data_y data_uv Doy e compile(
[ [ o hb_quantized model,
1x224%224x1 | 1x112x112x2 march="nash-e",
path=os.path.join(model path,
opt=2,
jobs=16,
B FFEEK progress_bar=]
1x1000
hbtl_call_quant dcast 2y 5
REHTR hbm_perf(os.path.join(model path,
1x224x224x3 R
=1 TREURIF
| prob

BJ#ITE: hb model info -v quantized.bc




bct=RBYHIR @ exs

Pyramidiffig

hbir = load("./model_output/mobilenetvl_224x224 nv12_quantized_model.bc")
img = "../../01_common/test_data/cls_images/zebra_cls.jpg"

image = cv2.imread(img)
inputs = hbir[@].inputs
model_shape = inputs[@].type.shape
image= cv2.resize(image, (model_shape[2],model_shape[1])) def image2nv12(image):
Y, UV = image2nv12(image)

image = image.astype(np.uint8)
height, width = image.shape[@], image.shape[1]
yuv420p = cv2.cvtColor(

it APrs : image,
inputs = {inputs[@].name: Y, inputs[1l].name: UV} cv2.COLOR_BGR2YUV_I420
hbir_outputs = hbir[@].feed(inputs) ) -reshape((height * width * 3 // 2, ))
# hbir_outputs = hbir["mobilenetvl 224x224 resizer"].feed(i y = yuv42ep[:height * width].reshape(1, height, width, 1)
from horizon_tc_ui.data.imagenet_val import imagenet_val uv_planar = yuv42ep|
def postprocess(model output): height * width:

prob = np.squeeze(model_output[hbir[@].outputs[©].name]) I].reshape((l, 2, height // 2, width // 2))

=t uv = uv_planar.transpose((@, 2, 3, 1))

return y, uv

ResizeriftIf

roi = torch.tensor(|[[[©, ©, 128, 128]], dtype=inputs[2].type.torch_dtype)
inputs = {inputs[@].name: Y, inputs[1].name: UV, inputs[2].name: roi}

hbir_outputs = hbir[@].feed(inputs)
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BRI

— N

BRI [i)ﬁﬁtmm/mn&;ﬁé*ﬁrﬁ] SAINTS,

AR EINTSHIIREEE

FBEEAT [

CEINTI6
Py =Lit) TR EINTI6HIREIREE
faE IR
N g 55 ﬁ1ﬁ|NT8/|NTl6/FP16iﬁ =
£ SE AR YERTIAAT BEEFPI6EF, &
[ﬂWNTm/FPlGME : J R [ ARE UINTS, FERE

INT16

- /

BOREESHITE int16 BEFEN, WHMBRATHAMRERMSE LR, SIETRERDFEMNENARIFER,

1. EHAZ int16 BERESNKG, HTE int8 FBEIEIL.

2. WIR=Int16AFR, Rint8NATRUHTT int8 / int16 BESHRHEEEN. RIES int8 IR LZILIEN int16 RILLHI, ERHERE
RUBIIR T, HHHMtRERARErENECE.

3. IRz int16 BEAHERK, WiHTint16/fp16 BEREEAN. BEBERF int16 / fp16 BERERENEI LB RTERE
A,

4. TE3RYENL EHIT int8 / int16 / fp16 BEEREEIAL, EERSE fp16 SFHIECE, ZIR 2 & int8 / int16 REHRERILAISIE
&% int16 EFEUHA.




CalibrationffiEg
R step, RUEEUEMS YT, ERLRANAFE, SERELE—EREER, WRERETHEIFESR.
N5 |1 gREeBu)N, RILAZEBAISK calibration, SNSRIGEREA, FJLIGESE calibration #ERIHEEX/NGERFE,
FNE/Di#T 10 - 100 4 step BIRVE,
8% batch size, —fig batch size ERAJEEX, WRIIERFRASREEFRRS, AJLUEZR/.

{EFRHEIER ERAYRIALIE + )| SR8 TIOE,. ROESIRNIRIAESL ), FILUERRIIXSSEUREIER, ~EEMALE

%, BDRRSFSNERLD VSRR,




Horizor

BhLRFER

QatfjiEs
HEFIER
Yia=3=: BGE warmup, BUH decay kg, (FRAENEEZEIZER (1e-3, 1e-4, ...) finetune /D& step,

FMeEiElisis, BRAREFAWENIRZE IR, NRZRBREARBEREIFRARE, BPBAXBHEMINE .
Scheduler: Z3% decay FHKIESZRXITT, EFZEMHRIZE warmup ZKRIREE,
[ExEscale .

—REskEiR, ROEEEUSERIFRT, EE input / output scale T QAT i)IIE BT LABEEIFHIIER, BERER,

NAEEREE. BERGERBFRES, [KEBEErILESE, FEDIHIT=IL.
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def check gat_model(
model: torch.nn.Module,
example_inputs: Any,
save results: bool = False,

out_dir: Optional[str] = None,

Fusable modules are listed below:
name Type

conv
relu

Each module called times:
name called times

conv
relu
gquant
dequant

BT ES

TOReeRA

£ save results = True Bd4EpEmodel check result.txt, FEH5RSERM

N_\

vk w

EE fuse A9 pattern,

> module NERIREL. IEES op (BB 1K, 0 Fr=AHIER,

z"ui 1 IRNZRTHEHZET ZIR.

A op HIHHAY qconfig BLE.
E_t/l\ op weight (WIRERINE) AY qconfig ALE.
FE® qeonfig 127~ (WERBANAE) .

check result.txt

RISIRIRIE

HERRIOE



e & 1T &
LAY -

IheeutaH
def check_gat_model( £ save results = True Bd4EpEmodel check result.txt, FEH52RSERM
1.
2

5 fuse 19 pattern,
S & module FOERIREL. [EFEE op (AR 1R, 0 R EER,
I ts: Any, . . == v :
| AR 15
- ' - 81> op HitHRY gconfig BcE.
B op weight Y gqconfig EE&E.
S5 qconfig ##7.

model: torch.nn.Module,

out_dir: Optional[str] = None,

vk w

Each layer out gconfig:
+ -+ -+ -+ -+ +
| Module Mame | Module Type | Input dtype | out dtype | ch_axis | observer
| -+ -+ -+ -+ +
) | torch.float32 | gint8 | -1 | MovingAverageMinMaxObserver
r2d " > | gint8 | gint3 | -1 | MovingAverageMinMaxObserver
| gint8 | gqint8 | qconfig
uantstub’> | qint8 | torch.float32 | gconfig

guant |
conv |
relu |

|

dequant

|

|

| one. |
[ ASS C 0 ug c one |
+ - - =5 - +

Weight gconfig:
+ -+ -+ -+

| Module Name | Module Type | weight dtype ch_axis | observer

| + + Y
| conv d'> | gqint8 @ | MovingAveragePerChannelMinMaxObserver |
+ —+

-+ -+

model_check result.txt




QuantAnalysis3-Bifif$ZEbadcase ®

BEI8E
class QuantAnalysis(object): compare_per_layer: LW MERGDE—EHIER.
def _init_( sensitivity: HERIFREANRIVBUREHEF. BT float #
SelT, q . | &
baseline_model: Union[torch.nn.Module, HbirModule], calibration/qat AUASEE IR IBRE.
analysis_model: Union[torch.nn.Module, HbirModule], auto find bad case: B3 MERIEHEEN badcase,
analysis_model type: str, -7
device ids: Union[List[int], int] = None,
post_process: Optional[Callable] = None, from horizon_plugin_profiler.model_profilerv2 import QuantAnalysis
out_dir: Optional[str] = None, ga = QuantAnalysis(float_net, calibration_model, "fake quant”)
) ga.auto find bad case(dataloader)#S{LiEERERIFEREE

qa.run()

The metric results of each badcase:

Name/Index Cosine MSE SQNR
The bad case input index of each output: box® .9086329 84.7319 .97311 .323674 7.40183
Name/Index Cosine MSE L1 KL box1 .968623 38.602 .98777 .268769 11.4491
box2 . 799485 237.053 .37895 .0386395 4.28581
boxe 16 %) 97 scores .388762 ©.00308612 .8395061 .43469e-85 -8.749675
box1 77 81 centerness .9064206 0.08456813 .178009 .34062e-85 5.28536
box2 66 79 yawness -90.325684 4.87353 .27329 .141269 -3.66645
scores 61 96
centerness 2} %) e The bad case input index of the worst output:
yawness 17 ; 18 metric dataloader index
Cosine 17
badcase.txt MSE 46

L1 56
KL 97
39




QuantAnalysis3s

class QuantAnalysis(object):
def _init_(

self,
baseline_model: Union[torch.nn.Module, HbirModule],
analysis_model: Union[torch.nn.Module, HbirModule],
analysis_model type: str,
device ids: Union[List[int], int] = None,
post_process: Optional[Callable] = None,
out_dir: Optional[str] = None,

analy op_type shape
horizon_plugin pytorch.
horizon_plugin_pytorch.
horizon_plugin_pytorch.
horizon_plugin_pytorch.
horizon_plugin pytorch.

W

.gat.conv2d.Conv2d torch.Size([1,
.gat.relu.RelU torch.Size([1,
.interpolate.autocasted_interpolate_outer | torch.Size([1,
.qat.stubs.DeQuantStub torch.Size([1,

WowW W W W
v e N .

+
I
+
.gat.stubs.QuantStub | torch.Size([1,
|
|
I
|
+

The three figures below show each layer output different in Cosine/mse/I1/atol/rtol/sgnr/kl metrics.
cosine/mse/I1

O- casine

\

quant_dtype

gint8
gints
gint8
gqint8

torch.float32 |

@ nEs

Herizon Robotics

iZ ETRAERILL

Ihaeisen
compare_per layer: WRFRMEEIFE—ENER,
sensitivity: REPER N RARVBRERF. ERT float

calibration/qat BUMEEIE M alfT
auto find bad case: BzISHSH R MERHIHEZER] badcase,

from horizon_plugin_profiler.model_profilerv2 |mport QuantAnalysis
ga = QuantAnalysis(float_net, calibration_model, "fake _quant")

#AJEIb S B E A\ auto find bad case
qa.compare_per_layer()

gscale | Cosine | SQNR

-+ -+
9999924 |
.9999037
.9998640
.9234583

0.0078354
0.0060428
0.0060428
0.0060428

. 0000052 .8019757 0.0000006 .1179886
. 0000085 .0023614 ©.0000012 .1519432 .0096008
.0000037 .0010231 0.0000004 .5429153 .0093980
.0012933 -0245362 0.0001882 .1621437 .1928777

-0245362 0.0001882 -1621437 .1928777

.0039178

l |
| |
I I
| ©.9234583 | ©.0012933
+ -+

=iz

compare_per_layer out.txt:

profiler.html



QuantAnalysis3E- BT = HERF @ 1

TheeiEA
class QuantAnalysis(object): compare_per_layer: WWERFMEEIHE—ERER,
def ﬁ'”'t—( sensitivity: HEEIGEMIREIEUREREF. ERT float #
se ! . . N ~
baseline_model: Union[torch.nn.Module, HbirModule], calibration/qat AUfSE iR mIERR
analysis_model: Union[torch.nn.Module, HbirModule], auto find bad case: BN EMFH MERUEAHEZ badcase,
analysis_model type: str, - T T
device ids: Union[List[int], int] = None,
post_process: Optional[Callable] = None, from horizon_plugin_profilermodel_profilerv2 import QuantAnalysis
out_dir: Optional[str] = None, ga = QuantAnalysis(float_net, calibration_ model, "fake_quant")
) #oJTEItb S FE Nauto_find _bad _case

ga.sensitivity()

op_name sensitive_ type W L1 quant_dtype

quant activation ~lass ‘horizon plugin pyt nn.qgat.stubs tStub’ ©.08245567 qint8
conv activation <class ‘| d’ ©.8245275 qint8
conv weight rlass “horizon nn.qgat.con v2d’ 9.0245061 gint8

sensitive_ops.pt

gat model = prepare(
model,
example_inputs=example_inputs, # FIsREKIEIZE

gconfig_setter=( # qconfig &, IFHEANZMEWR, LIEFENSENRE. e = —
sensitive_op qat_8b|t_we|ght_16b|t_iact_qconﬁg_setter(tabl?ratlo 0.2), <:| SR RBCE{E R

default_gat_qgconfig_setter,
),




ModelProfilerzE @ s
IhaeieA

class ModelProfiler(object): Stz forward I8+, B—EREFRURMABLEER.
def _init_(
self,
model: torch.nn.Module,
out dir: str, with ModelProfiler(net, "./profiler_dir") as p:
) - net(data)

p.get info_manager.table()
p.get info_manager.tensorboard()

Op Name Mod Name Attr Dtype Min Max Mean
-+
horizon_plugin_ pytorch.nn.gat.stubs.QuantStub quant input torch.float32 | 0.0003164
horizon_plugin_pytorch.nn.gat.stubs.QuantStub quant output | qint8 | ©.0078354 | ©.0000000
horizon_plugin_pytorch.nn.gat.conv2d.Conv2d conv input gint8 | ©.0078354 | ©.0000000
horizon_plugin_pytorch.nn.qgat.conv2d.Conv2d conv weight | torch.float32 | -8.5315086
horizon_plugin_pytorch.nn.gat.conv2d.Conv2d conv bias torch.float32 | -8.4963555
horizon_plugin pytorch.nn.gat.conv2d.Conv2d conv output | gint8 | ©.0060428 -8.7674332
horizon_plugin_pytorch.nn.gat.relu.RelU relu input gint8 | 8.0060428 | -0.7674332
horizon_plugin_pytorch.nn.gat.relu.RelU relu output | gint8 | ©.0060428 | ©.0000000
horizon_plugin_pytorch.nn.interpolate.autocasted_interpolate outer input gint8 | ©.0060428 | ©.0000000
l
|
l

.9990171 ©.5015678
.9950994 0.5014852
.9950994 0.5014852
-5750652 0.0269936
.4448483 -0.08851902
.4652941 -0.08412943
.4652941 -0.8412043
.4652941 0.0639115
.4652941 .0639115
.3504813 .0639483
.3504813 .0639483
.3504813 .0639483

.08462834 .Size([1,
.0846521 .Size([1,
.0846521 .Size([1,
.1615299 .Size([3,
.2320642 .Size([3])
.0422743 .Size([1,
.8422743 .Size([1,
.0089839 .Size([1,
.0089839 .Size([1,
.0043366 .Size([1,
.0043366 .Size([1,
.0043366 .Size([1,

™

W oW W ow
w W

“

horizon_plugin_pytorch.nn.interpolate.autocasted_interpolate outer output | qint8 .0060428 | ©.0000000

horizon_plugin_pytorch.nn.qgat.stubs.DeQuantStub dequant input gint8 .0060428 | ©.0000000

horizon_plugin_pytorch.nn.qgat.stubs.DeQuantStub dequant output | torch.float32 ©.0000000
-+
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statistic.txt
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zBEfixed scale

HfthTips

RR RS R EFSITRI S R ERENEN scale. FEENTE A ESFEINZE fixed scale ,

Horizon Robotics

Bign: MAEBUEEE km / h, {E15 [0, 200], 33F quantstub S, WHEHEEEH, FTEIE scale iI8E7 (200 /

ENEETEE).

£ LEWMAEIENERERIGFF, WRARE fixed scale, BBAGITHKAIRAREAIRERASHERITINEER, S
FrEETX NMEEINE AT ERAIHEEIRK. TRE debug RZRELLERERT, HREZAMEE ixsalery

)R,

input a: value in
[1,1]

quantstub_a:
fixed scale=1/128

add:
fixed scale =101 /32768

input b: value in
[-100, 100]

quantstub_b:
fixed scale =100 /32768

)

input c: value
not sure

quantstub_c:
statistical scale

add:
statistical scale

I a fll b (EEEHE, WA c EEAME, bR quantstub_c Mig—1> add LIS, EREFIIFEIRE fixed scale,




H{tBTips

calibration

JE@%2average constant , average constantzR<E step MW XEEGH/IMERIS M,
average_constant ifi/)\, =71 step RYFImE/)N, HEBIMIENRIIEA, ZS5HEES
BEIEETE 0.01 ~ 0.5 Z[EF%E, HBEUEEF/ERT (step > 100) , average constant BY
0.01, #IEEATERS, average constant BYEIEN. WSENSE=E min max 777ARH
E, ZEEMEEECRLLEE

ElxEscale, calibration fREUEERIFRT, ERE feature map HIENWSEUHIT QAT JIIZkrTLA
EEEIFRINER, RBERER, NARBLEE calibration BRSNS, N FiEEEE
73100, #0ER calibration 5E /4 50, NFEMdebugEELFicalbiEEIRERFERE, &
BEIAZI90, TLAZRERQATIKEIREHMEE; fNR calibration ¥5E 8 95, FILIEIEE
HWESHBERTHQAT, AFZRERE I LMREEE B RE=AAEAR.




EHfthTips

calibration

EERRERTL. A= min max 7575 ((RE&IR) , FIKIE calibration iiii2, 1BZEH
ff8xE batch_size # average_constant BN, #HEHBI=ER percentile, kI, mse

mix PO BRI AT,

qat
H%EE weight decay, weight decay £ IWREIFNENZETCE, B/)\NEECEEINE
WkiF. B, RiEEE gat HERHY weight decay iFREBLARRIDER, FEREET)IIEM
EZRY weight decay,

AR, BRENIRERNFEIRNEE, KERTEURERSN qat KRB,
— R EBESAESEUEEE.

Horizon Robotics




PR

AR API:

REN]

gEEE (PTQ)

H o r i Zo n 0 p e n EX p ' O re r %1trsfiuilllf_§ (QAT) 1 gconfig
J6 HZTRIE it

i = <class
'horizon_plugin_pytorch.quai
in_dtype: ~torch.dtype | ~ho
BREH SKENOES ' None. = None, )/veight_dtype:
. ~horizon_plugin_pytorch.dty

out_dtype: ~torch.dtype | ~h
APIZE

| None = 'qint8’, fix_scale: ba
March

Get gconfig.
qconfig

Plugin sample: B 255!
v samples IS .
P : Torch Operator Support List
v ai_toolchain HREAID
> honzon_model_convert_sample ligERE (PTQ)
v horizon_model_train_sample RGNS .(aAT)
R RS

Torch Operator Name Eager Mo

v plugin_basic

i F—itHFE (UCP)
» custom_cpp_op

fxm Od e, p v Torch Operator Support List . i
- & torch.acos horizon.nn.Acos

HIHE

common.py M

custom_triton_op.py .

eager_mode.py ONNX Operator Support List — —







