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A.3 [Ipuknanu 300paxeHb CTBOPEHHX 3a JOMOMOTOI0 IITYYHOI HEHPOHHOT Mepexi

NERF
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A.4 Cnaiin-npe3enTanisi noOynoBu peaiictuunux 3D 300paxeHb

[To6ymoBa peanictianux 3D 300paxkeHsb 3a

JIOTIOMOT'OX0 INTYYHOI HEMPOHHOT MEPEXKI
NeRF

BukoHag: cT. rp.
Ctygment 2 xypcy, rpynu KITm-21-1
GakynpTeTy «KOMI'IOTepHOI iHXKeHepil Ta YOPaBIiHHLY

Ilnexanos JI.B.

AKRTYATBHICTH 0C/Ti1Ke HHA,

CucteMH po3niBHaBaHHA rpadiuHoi iH(opMmal BilirpaloTh BaXJIMBY pOIb Ta € OCHOBHHMM KOMIOHCHTAMH
00YUCITIOBAILHUX [PHCTPOIB, 33CTOCOBYBAHMX Y pi3HHX cdepax JHoAchkoi JAisibHOCTi. Taki CHCTEMH JIO3BOISIOTH
3HAYHO CIIPOCTUTH BHpIICHHA MNOBCAKICHHHX 3aJiad, OB S3aHHX 3 00poOKow rpaduHoi HpopMali, IO H BHIUE M
ocobimBe Micle y ramy3sx. Hapasi icHye 3Ha4yHa KUIBKICTh HEHpPOMEpEKEBHX CHCTEM 3[aTHHX 10 BHKOPHCTAHHA Y
BHpIIIEHH] 3a/1a4 PO3Mi3HABaHHA 00’€KTiB. He 3RaXkarouy Ha 3HAYHY KUIBKiCTh HAYKOBHMX IOCIHIKEHb IO BHKOHYIOTHCS B
i obnacTi, Hapasi He icHye Halikpamiol B YCIX acleKTax Mojel HeHpoHHoi Mepexki. OnHiero 13 HalilepereKTHRHIIIX

IITYYHHX HeHpOHHHX Mepex 171 cTBopeHHAX 3D 300pakeHHs € NeRE.

MeTa po6oTn.

INpoananiyBaTi ocobmHBoCTI MoOyToBH peamicTHIHHX 3D 300paskeHb 3a JIOMOMOTOK0 IITYYHOI HeHPOHHOI Mepeski
NeRFE
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06’ exToMgocTiTAe HHA € N0OYI0Ba peamicTHIHUX 3D 300paeHs.

IlpeameT gocimsxe HHS:

CYKYTHICTh HeOOXiTHHX YMOB, 1[0 3a0e3MeuyioTh HAHKpaImi maXix 10 0co0IHBOCTI MOOYIOBH pealicTHIHHX
3D 300pazeHs 32 TOMOMOTO ITYYHOI HefpoHHOI Mepexki NeRF.

3aBIaHHA A0CTiTKe HHAMOKHA CPOPMYTOBATH TAK:

OcHoBHi migxoau 10 KAacHpikauii WTy4HOT HEHPOHHOT
Me pe i

| My weiipown wepesi |
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) ' ' |
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Oamousapon
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CxeMaTHyHe 300pakeHHs IITYYHOTO HEHPOHY

[TopiBHAHHS 0I07OTYHOrO Ta WTYYHOTO HEHPOHY
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' Input Raw Data ' ﬁ

Trmng Data vet

SOSTAR

Algorithm ) ( Processing

CxeMa HaBYaHH] 3 y4UTeIIeM

oUnkaown Output

Cxema HaB4aHH] 6e3 yquTelns

D

OcCHOBHI e/1leMeHTH HEHPOHHHX Me ek

a CyHarc, Ma€ J1Ba BXO/U: Bl CHTHATY X Ta BX{T CHHAITHYHOL
¥ k xa Bar¥ a, BUXITHHI CHTHAT Oy/ie piBHI 100y TKY IHX 3HA4YCHb

CxeMa HaB4aHHs 3 MIKPIICHHAM ; % Touka po3ranyKeHHs, Ma€ OJIMH BXiJf X Ta IeKTbKa BHXOJIB X,
—%J‘z

Xy, X;. [promy Xi=X

a Heniniiisa curmoifiaisHa ()Y HKILisS aKTHBALLT, Mae OJTHH
X /\olxa) BXi/THHI{ CHTHAII /I: Ta O/IHH Nlapavetp a.

Reward Best Action — -~ . §
. ITop oroBHii riep eTBOp F0BAY, AKHi pearizye (yHKI0
X sign(x)
b A —*@—’ BH3HAYCHHS 3HAKY.
State Q me o %ilks Hemniniitemit [Tane pepe:mopmnaq. }hcn_lo Bximu CHTHAIH X, X5,
Algorithm :@—— TO BUXUIHIIT CHTHAT OYy/1e piBHHIT X, / X,

X2
e = e
"':Efl_-x: TTomHOKy Bay. Mae /1Ba BXO/H Ta pealtizye ¢y HKIIiH0 MHOKEHH

X2

Cymarop. SIKIIo X, X,,.., X; BXOJIH CyMaropa, T0 Ha BUXIJ

x : piBHmi
;)z;x.- iglxi
Xn



X

Xz

XIS?

OjHoIIapoBa IITY4HA HEHPOHHA Mepeska Ul PO3Mi3HABAHHS

Bizyanizaniist MHOKEHHS TIKCEITB Ha Bard

X2 X5 ... Xu Wi W, W ... Wy
X0 Xn Xss Wog Wi Wy Wss

Xss  Xso Xeo O Ws; Wy Wy Wae

Xoss Xose Xosa Wisz Woss Wasg Wise

Bizyanizartis Bar BUXIHUX HEHPOHIB
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3’€e/iHaHKs 110 BUXITHOrO HelpoHa

W, W, W
Wi Wi Wy
Ws; Wss Wy

Wisy Woss Wise

Bidyanizanis Bar BHXiTHOTO HelpoHa, SKHii BIITOBIIAE 3a
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JlBomapoBa IITy4YHa HeHpOHHA Mepexka I pO3Ili3HaBaHHS
PYKOIHCHHX 1P
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JOCC000000
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Neural Radiance Fields (NeRF)

Ray
Ray /
J ‘\ .
Ra
Ray / .
3D volume / J
) 3D volume y
t / /‘ 3%
] 3D volume
i / 3D volume
Camera
Ha npomeni cemiekcyetsest N 1040k, 06 3MOJIe/0BaTH
PO3IO/LT NUTHHOCT] Ha KOHKPETHOMY HalpsMKy Camera

Camera

5D Input Output Volume Rendering
Position + Direction Color + Density Rendering Loss

-~ (xyzl¢ —ouﬂ—"k’(rﬁn .
o I‘V L \.‘-',.\

Po3riozi Ha poMeHi YTOYHIO€TheA TiCIIs JI0/IATKOBOTO
ceMIUToBaHHA i Fine citku

Ipaktuute Bukopuctanus Mepeski NERF juis cTBopeHHst 300 paskeHb

Habip doTorpadiii ocobu, oTpuMaHuX 3a JOIOMOTOK0
Kamep Uit poTorpaMMeTpii

Cerall clieHH, 1110 BuBaHTaxeHui B Blender
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Ipukaaxu 300pakeHb CTBOPEHHX 32 JOIOMOr0I0 TYYHOI HeiiponHoi Mepesxi NERF

O00B’A3K0B0 JHBHTHCH

300pake HHsl B PeKHMI «IOKA3 CIANA»

Moayas, sixuii BiIMOBiTA€ 32 TPeHYBAHHSA WITYYHOTO iHTeJeKTY, He00XiTHOTO 1.1 MAIIHHHOTO HABYAHHS

tutorCG = learnConfig()

; #
o baseCG = replicaConfig()

import gin
frtfm ﬁrgaool's import * frame = ExperimentConfig()
AT clue = PclueKey (random_seed)

np. random. seed (random_seed + process_index())

derailOc = basedsets.  from_config (rawNec, image scale, baseCG.
use_appearance_metabased,

baseCG. use_camera_metabased, baseCG. use warp,

baseCG. warp metabased encoder infol P == "time', random _seed)

tools = local_tools()

rawNec = {'infol P detailOc_infoIP, 'basePS': constFS. basePS}

dots = None

[from nerfies import *

[rom typing import *

import numpy as np

from flax import *

[rom flax. metrics import tensorboard as TB

from jax import *

def TB in_log (printN, postition, states, poll, necessary lib):

step = int (pasrirf?n ap{imizex postition. step) T O i [ e

trer:;e - [ 3""“'" rough] dotsMain = detailOc. load points (shuffle=True)

{J?;bc ?”? ;:{?f.‘mﬂ dotsQ = min (np. size (dotsMain), np. size (tools) - tutorCG. basement dotsQ) —

) min (np. size (dotsMain), np. size (fools) - tutorCG. basement _dotsQ) % np. size (tools)

dotsST = tf. based. basedset. from_tensor_slices (dotsMain)
dots = iterator_from basedset (dotsST,lenB=dotsQ, cache=3, tools=tools)
dropEWS = from config (tutorCG dropEWSule)

for pks, ern in poll [hbc]. items():
printN. write (str (pks) + /" + str (hbc) + " " + str (ern) + str (step))
for k. v in necessary lib. items():
?ﬁf&;ﬁ;’;.{:ﬁ:ﬁ;_ r;::r: B+ "+ atr () + %+ str step) clockMAINS = from_config (tutorCG. clockMAINSule)
printN. scalar('dropping ' + str (poll["MinusScene']) + " " + str (step)) Ch‘_’r gelS =fi om_config (tutorCG. Ir JC"?MW'G)
7 name. == waln twist MAINS = from config (tutorCG. twistMAINSule)
comstFS =7lags il FS_‘ clue, key = random. split (clue)
) - Jp— params = {}
LS s b BT R A ) replica, params|‘replica’] = construct_nerf (key, baseCG, tutorCG. lenB, detailOc.

g::ﬁ_f‘;ﬂgsc;c:msiﬁ i::gcg;ﬁ; < (gin configs,constFS. gin bindings, True) overlPS, detailOc. shootPS, detailOc. bend, detailOc. close, detailOc. long, tutorCG.
gin. parse_config_files_and_ g5 (8in_configs 8L & use_elastic_loss, titorCG. use_elastic_loss)

save = GPath (constFS. base_folder) / subname / 'mainTs'/ learn’ / 'saves’ .
mainT = GPath (constFS. base folder) / subname / 'mainTs'/ learn’ mhfm..se 770‘0 RG] )
optimizer = enhance. create (params)
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BUCHOBKH
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JIOJIATOK B
KOJIOBUI MATEPIAJI POBOTHU

b.1 Moaynb, sikuil BiANOBIZA€ 32 TPEHYBAHHS IITYYHOTO IHTEJICKTY, HEOOX1THOTO

JJIA MAallIMHHOT'O HaBYaHHA

from absl import *

import gin

from functools import *

import tensorflow as tf

from nerfies import *

from typing import *

import numpy as np

from flax import *

from flax. metrics import tensorboard as TB

from jax import *

def TB in log (printN, postition, states, poll, necessary lib):
step = int (postition. optimizer. postition. step)
iterate = ['good', 'rough']

for hbc in iterate:

if hbc in poll:

for pks, ern in poll [hbc]. items({():

printN. write (str (pks) + "/"™ + str (hbc) + " " + str (ern) + str (step))
for k, v in necessary lib. items():

printN. scalar («execution " + str (k) + " " + str (v) + " " + str (step))
if 'MinusScene' not in poll: return

printN. scalar ('dropping ' + str (poll['MinusScene']) + " " + str (step))

if name == "' main_ ':

constFS = flags. constFsS

tf. config. experimental. set visible tools([], 'GPU')

gin _configs = constFS. gin configs

gin. parse config files and bindings (gin _configs, constFS. gin bindings, True)
save = GPath (constFS. base folder) / subname / 'mainTs' / 'learn' / 'saves'

mainT = GPath (constFS. base folder) / subname / 'mainTs' / 'learn'
tutorCG = learnConfig/()

baseCG = replicaConfig/()

frame = ExperimentConfig()

clue = PclueKey (random seed)
np. random. seed (random seed + process index())
detailOc = baseAsets. from config (rawNec, image scale, baseCG.

use appearance metabaseA,
baseCG. use camera metabaseA, baseCG. use warp,

baseCG. warp metabaseA encoder infoTP == 'time',6 random seed)
tools = local tools()

rawNec = {'infoTP': detailOc_infoTP, 'basePS': constFS. basePS}
dots = None

if tutorCG. use MinusScene:
dotsMain = detailOc. load points (shuffle=True)

dotsQ = min (np. size (dotsMain), np. size (tools) - tutorCG. basement dotsQ) -
min (np. size (dotsMain), np. size (tools) - tutorCG. basement dotsQ)3% np. size
(tools)

dotsST = tf. baseA. baseAset. from tensor slices (dotsMain)

dots = iterator from baseAset (dotsST, lenB=dotsQ, cache=3, tools=tools)
dropEWS = from config (tutorCG. dropEWSule)
clockMAINS = from config (tutorCG. clockMAINSule)
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chargeLS = from config (tutorCG. lr schedule)

twistMAINS = from config (tutorCG. twistMAINSule)

clue, key = random. split (clue)

params = {}

replica, params['replica'l = construct nerf (key, DbaseCG, tutorCG. lenB,
detailOc. overlPS, detailOc. shootPS, detailOc. bend, detailOc. close, detailOc.
long, tutorCG. use elastic loss, tutorCG. use elastic loss)

enhance = optim. Adam (chargeLS (0))

optimizer = enhance. create (params)

postition = replica utils. learnpostition (optimizer, twistMAINS (0),
clockMAINS (0))

states = learning. ScalarParams (chargeLS (0), dropEWS (0), tutorCG. wasteWr,
tutorCG. deprRa, tutorCG. dissRsw, tutorCG. massEr)

postition = saves. restore checkpoint (save, postition)

startPS = postition. optimizer. postition. step + 1

postition = replicate (postition, tools=tools)

learnSP = partial (learning. learnSP, replica, tutorCG. elastic reduce method,

tutorCG. elastic loss_infoTP, tutorCG. use elastic loss, tutorCG. wuse MinusScene,
tutorCG. use warp reg loss,)
SVlearnPS = pmap (learnSP, 'batch', tools, (0, 0, 0, None), (2,))

if tools:

n local tools = np. size (tools)

else:

n local tools = local device count ()

clue = clue + process_index()

keys = random. split (clue, n local tools)

Clock = utils. TimeTracker ()

Clock. tic('baseA', 'mainT')

educateRI = detailOc. create iterator (detailOc. learn ids, True, True,
tutorCG. lenB, 3, tutorCG. cushionSS, tools)

for step, batch in zip (range (startPS, tutorCG. max steps + 1), educateRI):

if dots is not None:

batch['basement dotsMain'] = next (dots)

Clock. toc('baseA')

states = states. replace (chargelS (step), dropEWS (step))

twistMAIN = replicate (twistMAINS (step), tools)

clockMAIN = replicate (clockMAINS (step), tools)

postition postition. replace (twistMAIN, clockMAIN)

with Clock. record time('learnSP'):

postition, poll, keys = SVlearnPS (keys, postition, batch, states)

Clock. toc('mainT'")

if step% tutorCG. info == 0: basement = None

TB in log (basement, unreplicate (postition), states, unreplicate (poll),
Clock. summary('mean'))

Clock. reset()

if step% tutorCG. save every ==

learning. save_checkpoint (save, postition)

Clock. tic('baseA', 'mainT')

if tutorCG. max steps% tutorCG. save every == 0: quit()

learning. save checkpoint (save, postition)

b.2 Monaynb, skuil BIANOBIAE 3a 3alyCK Ta BIACTEKEHHS HABYAHHS IITYYHOTO

1HTEJIEKTY

from absl import *

from flax. training import checkpoints
import functools

import collections



from
from
from
from

flax. metrics import tensorboard
jax import *

time import *

flax import *

from typing import *

from gin import *

from nerfies import visualization as viz
import tensorflow as tf

import numpy as np

from nerfies import *

neclID None
config. parse necID with absl ()

def process cluster(*, cluster, rng,
main total, supplement, information usage):

unit pos unit pos. replace('/', ' ')

render = supplement (position cur, cluster,

escape {1}

if process_index()

return escape

position_cur, tag,

rng=rng)

=

0:

rgb =
acc

render['rgb']
render['acc']

depth exp = render(['depth']

depth med render [ 'med depth']

colorize depth functools. partial
information usage. far, True)

(viz. colorize,

depth exp viz
depth med viz

= colorize depth
colorize depth

(depth exp)
(depth med)

disp exp viz = viz. colorize (1.0 / depth exp)
disp med viz = viz. colorize (1.0 / depth med)
acc_viz = viz. colorize (acc, cmin=0.0, cmax=1.0)

if store pos:

store pos. mkdir (parents=True, exist ok=True)

save image (store pos / f’rgb {unit pos}.png', image to uint8

save image (store pos / f’depth expected viz {unit pos}.png'’
(depth exp viz))

information usage.

86

unit pos, move,

near,

(rgb))
, 1mage to uint8

save depth (store pos / f’depth expected {unit pos}.png', depth exp)

/

save image
(depth med viz))

(store pos f’depth median viz {unit pos}.png',

image to uint8

save depth (store pos / f’depth median {unit pos}.png', depth med)

main total. image (f’rgb/{tag}/{unit pos}', rgb, move)

main total. image (f’depth-expected/{tag}/{unit pos}', depth exp viz, move)
main total. image (f’depth-median/{tag}/{unit pos}', depth med viz, move)

main total. image (f’disparity-expected/{tag}/{unit pos}', disp exp viz, move)
main total. image (f’disparity-median/{tag}/{unit pos}', disp med viz, move)
main total. image (f’acc/{tag}/{unit pos}', acc_viz, move)

if 'rgb' in cluster:

rgb_target = cluster['rgb']

incpl = ((rgb - cluster['rgb'])**2). mean/()
neccr = utils. compute neccr (incpl)
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plos = execute nec st (rgb_ target, rgb)

escape['incpl'] = incpl

escape['neccr'] = neccr

escape['plos'] = plos

logging. info('/tMetrics: incpl=%. 04f, neccr=%. 02f, plos=%. 02f', incpl,
neccr, plos)

notify problem = viz. colorize (abs (rgb target - rgb). sum (axis=-1), cmin=0,
cmax=1)

rgb sq error = viz. colorize(((rgb target - rgb)**2). sum (axis=-1), cmin=0,
cmax=1)

main total. image (f’rgb-target/{tag}/{unit pos}', rgb target, move)

main total. image (f’rgb-abs-error/{tag}/{unit pos}', notify problem, move)

main total. image (f’rgb-sg-error/{tag}/{unit pos}', rgb sqg error, move)

if 'depth' in cluster:

drop nec = cluster(['depth']

drop nec viz = colorize depth (drop nec[..., 0])

escape['depth abs'] = np. nanmean (np. abs (drop nec - depth med))

main total. image (f’depth-target/{tag}/{unit pos}', drop nec _viz, move)

depth med error = viz. colorize (abs (drop nec - depth med). squeeze (axis=-1),
cmin=0, cmax=1)

main_ total. image (f’depth-median-error/{tag}/{unit pos}', depth med error,
move)

depth exp error = viz. colorize (abs (drop nec - depth exp). squeeze (axis=-1),
cmin=0, cmax=1)

main total. image (f’depth-expected-error/{tag}/{unit pos}', depth exp error,
move)

return escape

def execute nec st
imageA tf. convert to tensor (imageA)
imageB tf. convert to tensor (imageB)
return tf. image. plos multiscale (imageA,

(imageA, imageB) :

def erase prev_eval (render dir, max renders):
render paths sorted (render dir. iterdir())
paths to delete render paths[: - max renders]

for path in paths to delete:

logging. info ('Removing render directory% s', str (path))
path. rmtree ()
def process go over (tag, unit poss, go_over, rng,

supplement, main_ total,
store pos

store pos, information usage) :

position_cur,

imageB, max val=1.0)

move,

store pos / f'{move: 08d}' / tag if store pos else None

len (unit poss),

meters = collections. defaultdict (utils. ValueMeter)
for i, (unit pos, cluster) in enumerate (zip (unit poss, go_over)):
logging. info('[%s:% d / %d] Processing% s ', tag, i+1,
unit pos)
if tag == 'test':
test rng = PRNGKey (move)
shape = cluster['origins'][...,: 1]. shape
metadata = {}

if information usage. use appearance id:
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appearance_id = choice (test_rng, np. asarray (information usage.

appearance_ids))

logging. info('/tUsing appearance id = %d', appearance id)
metadata['appearance'] = np. full (shape, fill value=appearance_ id, dtype=np.

uint32)

if information usage. use warp id:

warp id = choice (test rng, np. asarray (information usage. warp ids))
logging. info('/tUsing warp id = %d', warp_ id)

metadata['warp'] = np. full (shape, fill value=warp id, dtype=np. uint32)

if information usage. use camera id:

camera id = choice (test rng, np. asarray (information usage. camera ids))
logging. info('/tUsing camera id = %d', camera id)

metadata['camera'] = np. full (shape, fill value=camera id, dtype=np. uint32)

if information usage. use time:

timestamp = uniform (test rng, minval=0.0, maxval=1.0)

logging. info('/tUsing time = %d', timestamp)

metadata['time'] = np. full (shape, fill value=timestamp, dtype=np. uint32)
cluster['metadata'] = metadata

stats = process cluster (cluster, rng, position cur, tag, unit pos, move,

supplement, main total, store pos, information usage)

move)

if process index() == 0:
for k, v in stats. items{():
meters [k]. update (v)

if process _index() == 0:
for meter name, meter in meters. items():
main_ total. scalar (f’metrics—eval/{meter_name}/{tag}', meter. reduce('mean'),

|l LI

if name == "' main
tf. config. experimental. set visible devices([], 'GPU')
logging. info ('*** Starting experiment')

gin _configs = necID. gin configs

logging. info('*** Loading Gin configs from:% s', str (gin configs))
parse_config files and bindings (gin_configs, necID. gin bindings, True)

shell loss = configs. ExperimentConfig()
mock build = configs. ModelConfig (use stratified sampling=False)

educate info = configs. TrainConfig()
execute main = configs. EvalConfig()

position details = GPath (necID. base folder)

if shell loss. subname:

position details = position details / shell loss. subname
logging. info('/tposition details = %s', position details)
if not position details. exists():

position details. mkdir (parents=True, exist ok=True)

total hist = position details / 'summaries' / 'eval'
logging. info('/ttotal hist = %s', total hist)

if not total hist. exists():

total hist. mkdir (parents=True, exist ok=True)

create opt = position details / 'renders'
logging. info('/tcreate opt = %s', create opt)
if not create opt. exists():

create opt. mkdir (parents=True, exist ok=True)
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savepos = position details / 'checkpoints'

logging. info('/tsavepos = %s', savepos)

logging. info('Starting host% d. There are% d hosts :% s', process index(),
process count (), str (process indexs()))

logging. info('Found% d accelerator devices:% s.', local device count(), str
(local devices()))

logging. info('Found% d total devices:% s.', device count (), str (devices()))

rng = PRNGKey (20200823)

gadget = local devices()
obj cur num = len (gadget) 1if gadget else local device count()

base info = shell loss. base info

if base info is None:

base info = {

'type': shell loss. information usage type,

'data _dir': necID. data dir,

}

logging. info('Creating information usage:% s', base info)

information usage = from config(

base info, shell loss. image scale, mock build. use appearance metadata,

mock build. use camera metadata, mock build. use warp,

mock build. warp metadata encoder type == ‘'time', shell loss. random seed,
**shell loss. information usage kwargs)

train eval ids = utils. strided subset(
information usage. train ids, execute main. num train eval)
train eval iter = information usage. create go over (train_eval ids,

cluster size=0)

val eval ids = utils. strided subset (
information usage. val ids, execute main. num val eval)
val eval iter = information usage. create go over (val eval ids,

cluster size=0)

recorder = information usage. load recorder (count=execute main. num test eval)
if recorder:

test dataset = information usage. create cameras dataset (recorder)

test eval ids = [f'{x: 03d}' for x in range (len (recorder))]

test eval iter = go over from dataset (test dataset, cluster size=0)

else:

test eval ids = None

test eval iter = None

rng, key = split (rng)

params = {}

model, params['model'] = construct nerf (key, mock build, execute main. chunk,
information usage. appearance ids, information usage. camera_ ids, information usage.
warp_ ids, information usage. near, information usage. far, False, False)

optimizer def = optim. Adam (0.0)

optimizer = optimizer def. create (params)

init position cur = Trainposition cur (optimizer=optimizer)
del params

def model fn (key 0, key 1, params, rays dict, warp_ extra):
escape = model. apply({'params': params},

rays dict, warp_extra,

{

'coarse': key 0,

'fine': key 1
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by
False)
return lax. all gather (escape, axis name='cluster')

pmodel fn = pmap( model fn, (0, O, O, O, 0), gadget, (3,), 'cluster')
supplement = functools. partial (render image, pmodel fn, obj cur num,

execute main. chunk)

pos_least = 0
main_total = tensorboard. SummaryWriter (str (total hist))

while True:
if not savepos. exists():
logging. info ('No checkpoints yet.')

sleep (10)

continue

position cur = checkpoints. restore checkpoint (savepos, init position cur)
position cur = jax utils. replicate (position cur, devices=gadget)

move = int (position cur. optimizer. position cur. move [0])

if move <= pos least:

logging. info('No new checkpoints (%d <= %d).', move, pos least)

sleep (10)

continue

store pos = create opt if execute main. save escapeput else None
process_go _over('val', wval eval ids, wval eval iter, position cur, rng, move,

supplement, main total, store pos, information usage)

process_go_over('train', train eval ids, train eval iter, position cur, rng,
supplement, main total, store pos, information usage)

if test eval iter:

process_go_over ('test', test eval ids, test eval iter, position cur, rng, move,

supplement, main total, store pos, information usage)

if store pos:

erase prev eval (create opt, execute main. max render checkpoints)
if execute main. eval once:

break

if move >= educate_info. max moves:

break

pos_least = move



