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5. A+ 1
B2 ALoA+= HVAC(Heating, Ventilation, and Air Conditioning) A|AEI9]

2 AsS Qs 743tsts(Deep Reinforcement Learning, DRL)S A &8st 71&

9] Fixed Control "y dvlwsted I gtE BASIIA st Ade
EnergyPlus 7|¥F Al&2fo]d €7dofA ZIS8E]D, Sinergym Z|AQ IS &85}
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of HVAC Al2&10] Hlo] %58 W7kt
o4, M¥S Y3 LEY VAL TAoHUTh EnergyPluse] BE 2
ASHRAE901_OfficeLarge_STD2019_Denver ¥ 248 7|uto g AlS-S X|3Hs
¥on, g=o] 715 fgo|E|S vtyd3sty] 25 KOR_Inchon.471120_IWEC 24 O
olHE A&stct. o5 &, BAl AMMA At RARRE oMY Alaold
R

Aol xQ vlmw Ui 7]E9 Fixed Control WAlm} 74slshs 7]8te]
DDPG(Deep Deterministic Policy Gradient) ¥il2]Zo|tt. Fixed Control ®HA

AolAl 22 RS Jvem AT AAF0] mel HVAC AlAELS Ao

o
T
+ MEAQl YAlo|o], DDPGE UAIZE 3H52 3 A4 HVAC 2§ AAe o

o]

-

NHERESEA oolFES HMe] BES A2 4 YE
Ac ERS

= EAH. olF 95l Actor-Critic 25 7[¥te 2, Actor U EHI+= AR
JEOlA E]|A Q] M-S Adstal, Critic MEY I s A9 71X 76k
g9gd2 AT S oAM= oAUAl 4v]E FAastelHA AY 2= A
< fAlshe e s B &45 AAlste], DRLo| a5 R85 suRlos 27
g & d=F St

Eot, B9 Hese THAIZI7] Y8l Optunas &8st stojmutatuly x| A st
£ #os5tt. ol &3l o5 &%(learning rate), BJX] Z7|(batch size), M
0] =(action noise) 59| £|A = GAlst ‘*J‘lo}oc‘q

7F due]Ee] /ds vlue 15719 omAEE ASRSE &, o|A] AHF, &
MG, B 49 WHetE A4Sk WAoo s oot A Aips A 4]
T %Y YA AdE vuE Foll AFHNCR FItEY, olF 7|¥ter FeetEs

2RA H|1E Foff DDPG ¥ie]E& Fixed-Control ¥ie]&S ZHzh ARESH
= T oYA] Av|of s Lop¥ A} gtct.
(1) DDPGOo|A]9] Energy Penalty?t Comport Penalty 3¢ =HQl
Energy penalty?} Comport penalty 3f2 £5f] DDPG ofjo]A EZ}F HVAC A|

AR ojgA staslie Al siAE 4 Qo

0

Energy penaltyl= HVAC AlAElo] ozl 4dlsls 52 mdele wg
st Zroltt. Energy Penalty?] 738 ZFo] AA|Ao 2 -100,00001A -300,000 A}
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ofof Fame|o] i, stgo] zleigol] wef wshrh wAgh
£xjglo] Belr},
Energy Penalty
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-200000
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-300000

20k 40k 60k

[_IE'J

11] Energy Penalty 2=

— a

Qe WY Lol

step
80k

Comfort penalty«= AU =7} A% HYE Hojd 0 £ o'2g|0]
c}. glo] -2.5014 0 Afolo] ¥a3re HIP & k. Axhe WA} ASH O
2 WSt 9182 ojujstel, oolHE} Ay £E £HS ¢s) Og A
x40 WS ofujgint.

Comport Penalty

0

-0.5

x}

-2.5

Step
20k 40k 60k 80k
[2=™ 12] Comport Penalty J2j=
(2) Fixed-Controly} DDPG ZEES Esf oAt ¥ Facility Total HVAC

27



Electricity Demand Rate H«3}f v|uL

Facility Total HVAC Electricity Demand Rate:= 745 AA|oJA] HVAC A|A
Hlo] a8lshs A 28523 Uit o]= HVAC A|ARI0] 28E = & A
Zrol whep doput 78"48 2H|5H=A1S UEUE= Sact Al&o|t.

#A AAGIA S HVAC Al~glo] Abo] Agojel dualse swtos Eabsh
= Fixed-Control ¥tAlS Z=2 Ap8stth Fixed Control?] Facility Total
HVAC Electricity Demand Rate Z2jm: th23} Zth O SubH oAl of
YA sulato] 378 Z7H6teA HVAC A|28l0] ®g olye] Aelg 4wst
Q. E3] Fuh o] HEL oYz 4u] TjElo] Bebgstel el 20 o
ofelglAltt. ol HVAC AlAflo] w]agx oz A5stn g 7H54e A4
c}. DDPG 2w} vlwdle ©, A 4u|3dS Folelt = Qo] A&KoR
7t R4S wolth &, sk 7|8k Aloj7t ofd Fixed Control ¥lAlo] oy

Al Aekof] vlggAolets e EoEH

ol
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Fixed Control Facility Total HVAC Electricity Demand Rate
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[2& 13] Fixed Control?] Facility Total HVAC Electricity Demand Rate 7zfjx@

DDPGQ] Facility Total HVAC Electricity Demand Rate 72z tf2yt Z-
of. A ZemoA A= awvEfo]l W2 HeolA WEshs 212 DDPG ZHo]
Clopet Mg Almsin} AKe] HVAC 29 Worg sigshs 29e HojFErh
55|, 58 #0545 28]F Hept @Asts A2 2Ho] Mze AHe

ugsty slae A4dow AYPstn 918 ofujgict. wel ope} oy &

o 52 eIt ol wHlo] Foj
#7 £700] 9 HVAC AA8le 275He 53 shadhs g0z 7150
2 2 0. a5l MPHUA ol2dt MEC] HAL FolSm M Aol o



DDPG Facility Total HVAC Electricity Demand Rate
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Step
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[ 14] DDPGY] Facility Total HVAC Electricity Demand Rate 2=
(3) A A} &4

® He Av)3

r 1

Fixed Control ®HAoflA= 47t oz A 4vrp HAsin, S4 =
oA g4t 2H] S7PF 26Ty, §iH, DDPG RS &85 dotets
7IRE Aloj= ofyx] 4d] HjES A|Xsstn] 2Eact A gHlE Eol= H

9Bt
@ AR A

Fixed Control WAloJA: 317 wgfo] tigt 52459l thgo] oj2jgl, 54
ARIEROll AU 250 3R HelE Holuhe 2
AU emet 9% €7 wWete UAZloR BAste A¥E 2w ARE 23
sto ALgAL WA HL QAlshe of o ausollt.
® ofuix] APg Bl

7J%}el4 718 DDPG 22 283 49, 14 Aol W4 oy A
2 O REEAE AUy 23S 98T A

WEY $A AgolNe FEsto] HVAC Al2812 HHata 42, o

= 9
L. =2 =2
2gg IR e AU BHL urh RO AT £ ULS A
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LogAl 2 A7 a0

A& 7hset Atel dxete olstolAtdistie] SRro|A vt & "9 A &
Al detstgs 283 HVAC A2R9 st5g &4 59 Fa4d' o 71
A750] 2 44§ W29 oux WYY aed Mol ARG BE v, B
SALS S5 AmA T ARslY HVAC AlAS A9 Weye ZEshy of
g Beergo] MEY WU AASILA k. whepd, Fojdl JHEQ . Ed
EIALS Esf AmA 9rEd b L& 2 95t AFA 13 AMFS BAstiy, HVAC

AxEo] avbHoR WBE 4 i FesS 71 YAs|R ik
Ak ol ® del FAl tis) 3714 FRolM QAlES 2 4 stk
HVAC Aol ole the st 7|A7t AFs A3ty A5st o2 Alojstr] 9
s E}%‘Ei 71717} Exjste AES A AASIoF AREES o83 Aot s
of A T YA FUL 4
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ol M= Eﬂol'ﬂ $§2§ et
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O
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fu

HVAC Aol 283 F&5sh= 4 © 9lt}. HVAC
Aurete} orES; Ato] #EE Ae = 194011 KﬂOi gAlS dvtelsts A &0
22 Bdlg Fogt B2 o] E85h= Wy HVAC oljof ZAl9] oA & A
ofsh= ol gt 1ot siE 4 ATt

HoF 2ol HALE Fofl 2 AAlE 7|9te s A& Foll EnergyPlusoAl A&
ote dE 229 7|3 dolgg Fofl Aot Uuts FAm At fARS eH3S &

st ¥ DDPGit Fixed control Zit
AlAEo] WA 2HFoA A A0 oYX

S L
B9t Jh5Ae WIIL, AEAY A8 Wore =Est: 2

-
i
o

ial 5 I
ol
L

UHS §3 Zes 719 HVAC
A

Aol 28

2. @30} 9]

A AN W, 7] U g AARS HA| ouA| culo) AT HES A

AJSHE, olol whet ofuix] Azhat AU Bro] AHAHS SAlo] 1 A

2fo] WaAolt. 7]E0 HVAC Aol WAle Uvidoz ugd ex Mg 3t
7 A 73

(Fixed Control)Z 7|fto =2 FFHD, o= Hd=2 Ay
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o @ef 5882l ofluA] Adlg BASHA] xg 7Hs/dol =t

£5], 2l JdFAls Haleds &t HVAC Ao 7]eo] s+ &
sHAl A+t R ABE L QlSole E+5t, Sl = oRls] AsAQl Ao WA
of 9J&st= B%7F wot oyA] 2 # AREAL #AGZ Fdistste dl AT
ERettt. olo] 2 At FoetsE Z&st HVAC Ao A|A”S] 7HsdE A5
5t1., o]2 7]&9 Fixed Control Ay}l vlmstoz2xn &3 %}73 Al&2fo]4do]
HVAC A|AEL z|Agto] O]RX]= @2 &

2 A+olM = EnergyPlus 7|8F9] Sinergym 745 %*%6}04 SEF HVAC A
B0l 748 &5, DDPG 74&lsts w4y} Fixed Control ¥MA1-S H]wa}
ot A Zit DDPG 2H3 E&3h Aeters 7[¥F HVAC Aloj& 7]E Fixed
Control Al tfjy] o||x] £8]E gatRlos AASIHANE AMEAF HAES o &

FAehe Aoz Qlw i

-

—

~

ol HEF &4 AlEdolido] HVAC AAE FAStA 7= 52485 HF
Aoz Azstdrt= MojA Qu|zt 3}, 7]£9] Fixed Control ¥Alo] Axst A
= 2d] Ij)S HAIAIRE "lgeAQl FHol EXge elstdoy, FetelsS
A&t HVAC Aloj7t ¢ A2 AYoz Ay &4 adoz #d 4 UAs2
USskAT. EF DDPG =ilo] Ay 79 WS AaRtoz wrgsty A9
Ao ‘é'ﬂ% 3—.*%5}% ﬂ}xé% o, S5 &F Algdolddol Aetsts vt

— 6}%011&1& Al 7|9t HVAC %5t 0547} wmi Farsr] g
Mol R, B A7E At N3 =

3. A7 @A L Al

ol FAME &3l HVAC AJAR 2| Astof] ot ohefet Aovs A-shl Al
AR, AAm Aol go] £ 45 7kl A2 thet 4= $295] oA Ret
TEOR okt olg Est] ¢l 58 549 Aes dEt F 8T A
AR S4= 7IfteR RREdsta, FARRE #dS 7Hl HE2dME HE&d o
9t w8 xel HVAC Alo] 2HS Jfdste A7t "asich o2 9ol tleely
I Hojstas Eote] odet AdE &34 A3 & Qe 22 F55hL
£9] 1789 Aol ARG a&4el At Pots RAsh: o] FastH
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o de U Afgo] =25 AUl 3x A|&Ho] AIA0 R JhEEU, Algo]
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25 2] A7 W7

() &3 +5

2 £7] 4%

© HE 2+ AFY - MacOS 7|1&

e Python 3.12

e VSCode (Visual Studio Code)

e Git

e Homebrew

* EnergyPlus (IssllAl= @0 71 A%)
@ n=2NE Z& 9 7Mded A

ol e m2NES F&44Z sgros Hesty, 4 42 &Yst
7] {8l 7V AAske ol

L2AEOA ARESH= 2fojBefe]= A|&HAo g JHO|EHY, 7t 2AE
ottt @15k 2folBeig] wAlo] O 4 ot 7HIEE S EEoW E4 &
2AE ZQast gtojHaiz|el HAS FPAor WD 5 o, tE m2A
Eoto] 3454 S5 YA & A

o] #3dll requirements.txt LS &Esto], ALAE SAt =
MAY 4 A= str, FY A= Jad A ES /AE & =S
Ittt requirements.txtoll= Z2AE ASio] LSt RE 2tojB|et i
o] FAlEo] dlon, o] AX|TdozH A eFZ Sdstl Ao A
de ST 2 Aot

& Z2ANEAE 7HIEdS Sl EnergyPlus, Sinergym, 7Je}sts dal
& od glojHey] 52 F3A oz westH, ol &dl AU A &
= TESILAL gt
# TEAE AFAE 2H EA

git clone https://github.com/seoahS01/global—frontier—24.git
cd global—frontier—24

# 7188 A4 2 243
python3 —m venv sinergym_env

source sinergym_env/bin/activate

# a3k 972 A

pip install —r requirements.txt
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@ EnergyPlus 2| 3 &gHs 55

HVAC Alg2folidE A1%¥st7] #sll EnergyPlusg “dA|stil, ©o|& Pythont
ASF 2 JEF TP WS APor Utk (34 TeRE molxl:
https://energyplus.net/downloads)
EnergyPlus= 715 oUA] Algdolde 4985t= 2 EQoj2, FA] A9
EoA A WAE thE2Esto] HXE 4 9t} EnergyPlusg AX|E
Al AEOA 82 JAE=A] &RIst7] sl HA] 425 &elst= 279l
ZQstth. YA o0 2 macOSo|A+= /Applications/EnergyPlus-24-2-0 A&
o 7lE2dor HAEY, i 425 ¥4 Hao| £Vt Pythondt A&g

g
& olms AAsol act,
W

o

g Was AAsks 2 QAR 28 8] B F 7 A
o2 pdo. Ho|2o]A export BFOE Agste &4 ¥ag 245t sl
o Hold AldoMT HEEY, Hodg Fom Aol ARl ok oj
W o2g ¥9aE OAl d=slior ste 2dEe] AT & A4 ol ¥AIsH]
Hall, d+de= #F ¥aE fAlskEd 44 md(~/.bashre E
~/.zshre)Z 7gslofF st Yole o2 2.

echo 'export EPLUS_PATH="/Applications/EnergyPlus—24—2—-0"" >> ~/.zshrc
echo 'export PYTHONPATH="$PYTHONPATH:/Applications/EnergyPlus—24—2—0"" >>

~/.zshrc
source ~/.zshrc # W74 A3l X &

#=

rlo

echo 'export EPLUS_PATH="/Applications/EnergyPlus—24—2—-0"" >> ~/.bashrc
echo 'export PYTHONPATH="$PYTHONPATH:/Applications/EnergyPlus—24—2—0"" >>
~/.bashrc

source ~/.bashrc # W73 Ald H&

@ Target Building @ Weather 2A

Sinergym-> EnergyPlus 7|¥r9] Alg2fo]d 32 Al5stARt, 7280z
zord d9 A N mpdo] A|ghdoltt. webd A" Sinergym E}O]EEPJ
of 87 mpdo] 7Egter EXjsHAl 7] i, s 27dS Asta
gt 49 FileNotFoundError7t ¥H/ish 4~ Qltt.

ol WAt s, AAtY EnergyPlus 4] &4 o] zad oS

O:n:

o

futok
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sto] Bl 2 w@lut FH] folHE AAshs Zo] Bt a&AQl wRolt)
Teta 2 o 2 A E oAl EnergyPlus?] ExampleFileso]] &Afst= wid oo
Hetstal, He g AlFHA] s EA A2 QFoA thEztsto] &85

1}2-2 EnergyPlus W59 ExampleFiles TJAE2]of] Z3tE]o] Qoo g o]
Otz AMEE 4 Qlt}. SHAITE Sinergymife] sgHdZ sl .idf md
epISON ®Aj0 2 wighsle 3Pgo] Ma sk,

# EnergyPlus A %] 2 Y ExampleFiles T E g oA 'Office'slE wol7}
2gd gds A#AAY

Is /Applications/EnergyPlus—24—2—0/ExampleFiles | grep "Office"

# EnergyPlus®] .idf 39S .epJSON F2 oz WH3E
/Applications/EnergyPlus—24—2—0/energyplus ——convert—only
/Applications/EnergyPlus —24 —2—0/ExampleFiles/ASHRAE901_OfficeLarge_STD2019_De

nver.idf

# W3E epJ]SON LS Sinergym WY dHolg tdEZRE EA}

Cp
/Applications/EnergyPlus—24—2—0/ExampleFiles/ASHRAE901_OfficeLarge_STD2019_De
nver.epJSON \

/Users/{AF&-A94 }/global —frontier—24/sinergym_env/lib/python3.12/site —package
s/sinergym/data/buildings/

EtZl Ix]  do]gfl= KOR_Inchon.471120_IWECo|t}. s oYU
EnergyPlus 7| ExampleFiles Ol E2]o] m3thjo] QIX] ¢fonz wHEZ
the=Esto] A-gofjof gttt wetA], ojstofAistu M A 7|97t FARS
R|gQl 91’'9] 715 fgo]g2 M 83517] 95l EnergyPlus Al UALo] EofA]
epw U ddy TUe thezestt Tpgo] WSt (24 theRs moA:
https://energyplus.net/weather-location/asia_wmo_region_2/KOR/KOR _I
nchon.471120_IWEC)

# 2% 7|$ Holy 3ds TRZAE HIEHRE olF

cp {AX74Z}/KOR_Inchon.471120_IWEC.ddy

/Users/{AF&-A94 }/global —frontier—24/sinergym_env/lib/python3.12/site —package
s/sinergym/data/weather/

cp {AX72}/KOR _Inchon.471120_IWEC.epw

/Users/{AF&-A94 }/global —frontier—24/sinergym_env/lib/python3.12/site —package
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s/sinergym/data/weather/

* RunPeriod £7%

EnergyPlus?] 7|2 AAoME A5 0|HE Adist EX Ar 2 gysts| A
SHA] 7] miEo, o] 20249S 7]FES |
.epJSON & HAlsH7| 96 nano HA7] =& VSCodeE Ahgsto] md
dct o]%, = U RunPeriod &5<

o= ¥R

Hu
rE
o
_o'h
T
=
ON
o,
g
ko
_O'h
0
re
X,

# nano °|TE A3

nano

/Users/{AF&-A94 }/global —frontier—24/sinergym_env/lib/python3.12/site —package
s/sinergym/data/buildings/ASHRAE901_OfficeLarge_STD2019_Denver.epJSON

# e

# VSCode 233

code

/Users/{ A& A }/global —frontier— 24/sinergym_env/lib/python3.12/site —package
s/sinergym/data/buildings/ASHRAE901_OfficeLarge_STD2019_Denver.epJSON

"RUNPERIOD 1": {
"apply_weekend_holiday_rule": "No",
"begin_day_of_month": 1,
"begin_month": 1,
"begin_year": 2024,
"day_of_week_for_start_day": "Monday",
"end_day_of_month": 31,
"end_month": 12,
"end_year": 2024,
"use_weather_file_daylight_saving_period": "No",
"use_weather_file_holidays_and_special_days": "No",
"use_weather_file_rain_indicators": "Yes",

"use_weather_file_snow_indicators": "Yes"
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e reward.py &4

vl = S =
AR 7] mWj2of, o]2 2024¢9E 7|Fo=2 ¥Ast: wAo] ™Qsich HA,
.epJSON g mAIsH7] 96l nano HAl7] £ VSCodeE AtZsto] mpad
Act. o]%, I= W RunPeriod & P

oz Wyt

Ja
o .
0
gjo
=
M
i)
4>
o2
ol
ok
f
N
S
NS}
o~
ri
tlo
)

# nano °IUH A3

nano

/Users/{ A& }/global —frontier— 24/sinergym_env/lib/python3.12/site —package
s/sinergym/utils/rewards.py

# 5

# VSCode 43

code

/Users/{AF&-A94 }/global —frontier—24/sinergym_env/lib/python3.12/site —package

s/sinergym/utils/rewards.py

def _get_temperature_violation(
self, obs_dict: Dict[str, Any]) —> Tuplelfloat, List[float]]:
"""Calculate the total temperature violation (°C) in the current

observation.

Returns:
Tuple[float, List[float]]: Total temperature violation (°C) and

list with temperature violation in each zone.

nmn

# 718 A= F4A7
# month = obs_dict['month']
# day = obs_dict['day_of_month']
# year = YEAR
# current_dt = datetime(int(year), int(month), int(day))

# F7} start
# 7123 44
year = 2024 # AEE 1A Y QA obs_dictoll A AR
TMALES 4
month = obs_dict.get('month', 1) # 7]¥%k 1€

day = obs_dict.get('day_of_month', 1) # 7]E3k: 19
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# F7} end

try:

current_dt = datetime(int(year), int(month), int(day))
except ValueError as e:

print(f"Error creating datetime object: {e}")

return 0.0, [] # 7 A Al 7]& g wg

# Periods

summer_start_date = datetime(
int(year),
self.summer_start[0],
self.summer_start[1])

summer_final_date = datetime(
int(year),
self.summer_final[0],

self.summer_final[1])

if current_dt >= summer_start_date and current_dt <=

summer_final_date:

temp_range = self.range_comfort_summer
else:

temp_range = self.range_comfort_winter

temp_values = [
v for k, v in obs_dict.items() if k in self.temp_names]
total_temp_violation = 0.0
temp_violations = []
for T in temp_values:
if T < temp_range[0] or T > temp_range[1l]:
temp_violation = min(
abs(temp_range[0] — T), abs(T — temp_range[1]))
temp_violations.append(temp_violation)

total_temp_violation += temp_violation

return total_temp_violation, temp_violations

* wrapper.py 47
getets 20| EnergyPlus®t AsAr&oth= HgoA, Alsglo]ld 215

Agsthe d=2(episode_path)7t EREHA] ¢f2 4% 77t 2AY 7Hs7dol
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)

o TetA, 23 MY d=7F None?l 4% 41 HAIAS &35t 288
2

[}
22 YASEE 2E H4o] Wasio,

o

# nano °|TE] A3

nano

/Users/{AF-&A} }/global — frontier —24/sinergym_env/lib/python3.12/site—package
s/sinergym/utils/wrapper.py

# 5

# VSCode 43

code

/Users/{AF&-A94 }/global —frontier—24/sinergym_env/lib/python3.12/site —package

s/sinergym/utils/wrapper.py

def dump_log_files(self) —> None:
""Dump all logger data in CSV files.
# 7} start
episode_path = self.get_wrapper_attr('episode_path')
# episode_path”} None?l 7% &
if episode_path is None:
self.logger.warning("Episode path is not set. Skipping log file
dumping.")
return # ol FAFE A Y F8

# F7} end
monitor_path = self.get_wrapper_attr('episode_path') + '/monitor’
os.makedirs(monitor_path, exist_ok=True)
episode_data = self.get_wrapper_attr('data_logger")
if len(episode_data.rewards) > 0:
# Observations
with open(monitor_path + '/observations.csv', 'w') as f:

writer = csv.writer(f)

writer.writerow (self.get_wrapper_attr('observation_variables'))

writer.writerows(episode_data.observations)

# Normalized Observations

if len(episode_data.normalized_observations) > 0:
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with open(monitor_path + '/normalized_observations.csv', 'w')
as f:
writer = csv.writer(f)
writer.writerow (
self.get_wrapper_attr('observation_variables'))

writer.writerows(episode_data.normalized_observations)

# Rewards

with open(monitor_path + '/rewards.csv', 'w') as f:
writer = csv.writer(f)
writer.writerow(['reward'])
for reward in episode_data.rewards:

writer.writerow([reward])

# Infos (except excluded keys)
with open(monitor_path + '/infos.csv', 'w') as f:
writer = csv.writer(f)
column_names = [key for key in episode_data.infos[—1].keys(
) if key not in self.get_wrapper_attr('info_excluded_keys') ]
# Skip reset row
rows = [[value for key, value in info.items() if key not in
self.get_wrapper_attr(
'info_excluded_keys')] for info in
episode_data.infos[1:]]
writer.writerow (column_names)
# write null row for reset

writer.writerow([None for _ in range(len(column_names))])

writer.writerows(rows)

# Agent Actions
with open(monitor_path + '/agent_actions.csv', 'w') as f:
writer = csv.writer(f)
writer.writerow(self.get_wrapper_attr('action_variables'))
if isinstance(episode_data.actions[0], list):
writer.writerows(episode_data.actions)
else:
for action in episode_data.actions:

writer.writerow([action])

# Simulated actions
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with open(monitor_path + '/simulated_actions.csv', 'w') as f:
writer = csv.writer(f)
writer.writerow(self.get_wrapper_attr('action_variables'))
# reset_action = [None for _ in range(

# len(self.get_wrapper_attr('action_variables'))) ]
simulated_actions = [list(info['action'])
for info in episode_data.infos[1:]]
if isinstance(simulated_actions[0], list):
writer.writerows(simulated_actions)
else:
for action in simulated_actions:

writer.writerow( [action])

# Custom metrics
if len(episode_data.custom_metrics) > 0:
with open(monitor_path + '/custom_metrics.csv', 'w') as f:

writer = csv.writer(f)

writer.writerow (self.get_wrapper_attr('custom_variables'))

writer.writerows(episode_data.custom_metrics)

# Update progress.csv

episode_summary = self.get_wrapper_attr('get_episode_summary"') ()
with open(self.get_wrapper_attr('progress_file_path'), 'a+') as

writer = csv.writer(f)

# If first episode, write header

if self.get_wrapper_attr('episode') ==
writer.writerow (list (episode_summary.keys()))

writer.writerow (list(episode_summary.values()))
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data_available.txt)2

¢ (Observations

QY = AF(Outdoor Temperature), AU &% (Zone Temperature), A=
AH|ZHHVAC Electricity Demand) =& Haeg 1SHsHo] £]|A9] A7}
ThsetE= otgiT)

variables = {

"Outdoor Air Temperature": ("Site Outdoor Air Drybulb Temperature",
"ENVIRONMENT"),

"Zone Mean Air Temperature": ("Zone Mean Air Temperature",
"CORE_BOTTOM"),

"Facility Total HVAC Electricity Demand Rate": ("Facility Total

HVAC
Electricity Demand Rate", "WHOLE BUILDING")
}
Hae EnergyPlus Key 7HE 2] ks
) Site Outdoor
Outdoor Air . 2 37 ¢
Air Drybulb ENVIRONMENT N
Temperature (5 g ¥vr}y)
Temperature
Al m o 27
Zone Mean Air | Zone Mean Air 24 _ 57|
CORE_BOTTOM | &2 (21 2%
Temperature Temperature o
A1)
Facility Total Facility Total
HVAC A|Ad"
HVAC HVAC WHOLE ]
Electricit Electricit BUILDING A A AuD
ectricity ectricity o
CIEESEEE<EY
Demand Rate Demand Rate

e Actuators

HdHHeating Setpoint)at W4 (Cooling Setpoint)?] 21

2=g 3T 4
Qs Wgstol, Mo e& £WL HsaM S
actuators = {

"Heating Setpoint": ("Schedule:Compact", "Schedule Value",
"HTGSETP_SCH_NO_OPTIMUM"),

"Cooling Setpoint": ("Schedule:Compact", "Schedule Value",
"CLGSETP_SCH_NO_SETBACK")
}

o = of| o] B} EnergyPlus Key 7te 2] £k
Heating Schedule:Compa | Schedule Value Ut ex MR
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7} L‘:}HP H X
Setpoint ct & (8 A
A7)
LJO-]HO}- L HAA
] ] Schedule:Compa
Cooling Setpoint . Schedule Value | 3F (¥4} o4 x|
c
A 71
=2a

(2) F&a &4 W 2135 HE
S &

@ DDPG ¢12l5 A

DDPG(Deep Deterministic Policy Gradient)= 7|&9] Zststs 7[wQl
Deep Q-LearningE A&AHQ &= o 4 =S =t ooy, LuHy
?l Q-Learning WAl2 sl 749 5 FolA stHE AE
Uk, DDPGe A4 g 7Hle A48 ss A 248 & J=5 Io
oE S0, 2% A ¢ Tes] "dFor olg'y Z2 A4l PFo] of
Yt "0.75%tF dR o= o]F'AY NIt £Ao] Jhsaikltt. ®g DDPG=
BAS A eashe UAS ARESHY, Actor-Criticol2h= & 7H9] AdY 2
85t AR o]Fo|” QItt. Actor AlFT2 AR AJHOIA ofH AE5Z

Q

O

=

rlr

i

o]

i LR
[
=)

S ol o

t}. o]2 =35} DDPG= 4X&0] 7oz o|2o]&l 3§
AN

glom, =¥ Aot Ahg Faut 2o chet

DDPGE HVAC Alojo] M g3t LAl Hds A thg & 2o 2%
5% 7] 55 52 Ml 28 4 Aok 719 23 o5 Ao ¥
2 Al uEa HARY Hg9] of2igo] IX% DDPGE sted BMe 2
&3l w27 JMH Alolg sedstt], &4 wigtole A3 4 9o} ®gh |
g el oAuAl S&d AREAL WEES whgstel @y ARl AAHE
sk, AlA ololE]E 83t IoT 7|8t ADE HVAC A|AEm Bfo] gols}
o ol sl 2Eagh ouA] aHlS EolHAME WA AU e RAY
X ‘01 HVAC Alofe] 5843 ALgAL 5= g Sl FdA71= 2aAel

DDPG —T@j% Q5] AFR &= 2lolE32]:= ‘gymnasium’, ‘numpy’, ‘stable

baseline3’, ‘sinergym ©o|C}.

import numpy as np
import gymnasium as gym

from stable_baselines3 import DDPG
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from stable_baselines3.common.noise import NormalActionNoise
from sinergym.envs import EplusEnv

from sinergym.utils.rewards import LinearReward

. 9d 3%
stable baseline3o|A] A|&st= DDPG w@& &8sto] pHlS LSt @
4 dAZ fg 7= MipPolicyE AM&ste] o F HATEE A

~H
I
S8 ASHES MASIL, BAL PA USUE WEY WAL AL A

o

model = DDPG("MlpPolicy", env,verbose=0)

e 2 Shs 9 HUt

DDPG(Deep Deterministic Policy Gradient) 733}t ofJo] M E S sh5Al7|
o, shaH 22 ARRSHY oM HeS FUist &, A5 BAS AlLtst
g At learn UWAEE S}
total_timesteps A& &ofl R ¥19 EHA2LR F staS AUFTA 24
c}.

ol [IIE Hsl Bt &, B, ¥E RS x7|eheit. A4, ¥' 9
Bt True?t & mi7HA] §HEE2 ASgsty aad 2Ho] d5= Foistt. vt
SolAe X #EUS WHHSE St predict WA =S ARE-SHO] ofjo]d

£33, of PE b Ao MHste] WA, B4
1

ofm 1
%
ko
e
lo

E

A

model.learn(total_timesteps=5000, log_interval=100)

# B7}

obs, info = eval_env.reset()

rewards = []

done = False

while not done:
action, _ = model.predict(obs, deterministic=True)
obs, reward, terminated, truncated, info = eval_env.step(action)
rewards.append(reward)

done = terminated or truncated
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total_reward = sum(rewards)

# 2d3 37 T8
model.env.close()

return total_reward

©@ Optunags &8st stojm mp2tolg &Y
Optuna+ é}olﬁiﬁlre}ﬂlﬁ ﬁﬁﬂ% %’4% Atestel mefUQ IR, AFRAG
Agst =1 3 = St 2holBe2]o]

CRERER
a0l 9 wiq O agsoz Hg9 sojman
o x|lg}

a
HE A5 & A=s GAEHdeY, E3] go]x|QF &]|Alet 7|gre] TPE &g
55 &8dl M shs 8oz ARG

ozl ZAOA 289 e Ule stolmotulHE Aoz ©ASHY
A AIREE @&, AREARY] SANY BE2 Zolt, ¥of st 28 g5
= Z2Z & 7] giZ0 Optunag ol stolHuetuly JFEE& AISYsEalAL
ek o whge B vldleld 2 Poleky wdle] Hhe PR, B
55e}t BX2 aRHoR djdsts AL SE= s}
e optuna X7| AX

OptunaZ AF837] ¢I5) stolmutetn|e] 2)=sts 48146}% objective
= A4slEH. old, ®AsrE et stolmutulHE

A7g it stsol e w2 dFg= uE 2 91% n}eto] E
'learning_rate’, 'batch_size', 'action_noise_sigma'S W4z AASH H,
Zrol WS A&} batch_sizes oh5 £S5 113oto] 1282 174t

BA
AYSIGLE. o] %, oA MR BEe MYy s U WIS SAste B

=

2 A
import optuna

def objective(trial):
# stol¥ sty A&
learning_rate = trial.suggest_loguniform('learning_rate', le—5, le—3)
batch_size = trial.suggest_categorical('batch_size', [128])
action_noise_sigma = trial.suggest_uniform('action_noise_sigma', 0.01,
0.2)
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# A wol= M3
n_actions = env.action_space.shape[—1]
action_noise = NormalActionNoise(mean=np.zeros(n_actions),

sigma=action_noise_sigma * np.ones(n_actions))

# 2d d4

model = DDPG(
"MlpPolicy",
env,
action_noise=action_noise,
verbose=0, # =11 &% 43}
batch_size=batch_size,
learning_rate=learning_rate,

tensorboard_log=None

# S

model.learn(total_timesteps=5000, log_interval=100)

# A7t

obs, info = eval_env.reset()

rewards = []

done = False

while not done:
action, _ = model.predict(obs, deterministic=True)
obs, reward, terminated, truncated, info = eval_env.step(action)
rewards.append(reward)

done = terminated or truncated
total_reward = sum(rewards)

# 2y 37 T8
model.env.close()

return total_reward

+ stoln el £
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2 AeES A& ESH  optuna.create_study(direction='maximize’,
sampler=sampler)E /\}%3}04 M=2& Optuna AEOE A5t of7]|A
direction='maximize'= HAM2 Z|tjjglst= vigfo g F A2 L3Pt = A
ettt

ﬂi,ﬁﬁK@ﬁPddeeﬂéﬁéﬁﬂQ%%UWWH%iﬂ%ONMMe
e 13
=

l

Hert.

o], d5= H =ol7] {3l seed US THFsHA At F o2 ZAskd
stolmmatulg & L5kal, oAl AA3E objective §40] WS sl slo|mu}
SHOlE 59 2AER AARst 7Py A|Alshd stolmmpetu|E 5 A4S &

# Optuna 2Bt A

sampler = optuna.samplers.TPESampler(seed=42)

study = optuna.create_study(direction='"maximize', sampler=sampler) #
99 =g 3}

study.optimize (objective, n_trials=20) # 20WHe] A& A3

# HA | stolH ey =

print("Best trial:")

trial = study.best_trial

print(f" Value: {trial.value}")

print(" Params: ")

for key, value in trial.params.items():
print (" {key}: {value}")

Best trial:
Value: -1304917797.3249137
Params:

learning_rate: 7.330118941280029e-05
batch_size: 128
action_noise_sigma: 0.07414072961828898

[23 10] Optuna® +5t 2|A9] stolmmatolE

® #50| nteulEl2 o] 8¢ DDPG B8 3t
o WYL Ms) Pa ol metolel2 DDPG BHE 1EIL & 15
Mo| o AES APt TS AT,

Oli O
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. ©d 7%

EERETEEENE

best_params = {
"learning_rate": 5.6115164153345e—05,
"batch_size": 128,
"action_noise_sigma": 0.19063571821788408

n_actions = env.action_space.shape[—1]
best_action_noise = NormalActionNoise(
mean=np.zeros(n_actions),

sigma=best_params|['action_noise_sigma'] * np.ones(n_actions)

)

#

model = DDPG(
"MlpPolicy",
env,

action_noise=best_action_noise,
verbose=0, # 21 =% FH 43}
batch_size=best_params/['batch_size'],
learning_rate=best_params|['learning_rate'],

tensorboard_log=None

o 1599 ojmiAt AlSY
159] omACE AlSYstHA
HVAC 13 Q3 A AlLts)

num_episodes = 15

all_rewards = []

logger.info("Starting episode runs...")

for episode in range(1l, num_episodes + 1):
cum_hvac = 0
1=0
obs, info = env.reset()
episode_rewards = []

done = False
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while not done:
action, _ = model.predict(obs, deterministic=True)
obs, reward, terminated, truncated, info = env.step(action)
episode_rewards.append(reward)
done = terminated or truncated
obs_dict = dict(zip(env.get_wrapper_attr('variables'), obs))
print(obs_dict)
i+=1
cum_hvac += obs_dict['Facility Total HVAC Electricity Demand Rate']

mean_cum_hvac = cum_hvac / i

total_reward = sum(episode_rewards)
all_rewards.append(total_reward)

logger.info(f"mean_cum_hvac: {mean_cum_hvac}")
logger.info(f"Episode {episode}/{num_episodes} — Total Reward:

{total_reward}")

# A3 =4

average_reward = np.mean(all_rewards)

logger.info("Episode runs completed.")

logger.info(f"Average Total Reward over {num_episodes} episodes:

{average_reward}")

Fixed Control €ie]5g Aol olel a1t AARLS 7|voR AlA™
2 Aojst WAlolc}. o] YuelEe EAF 7 a0l U ol o) o]
J A4, AR Z7|2

= Eay | 5ol
LY LSS = o M
Fixed Control2 ¥z Rtlo] fadd Zlo] ofy7] mfZof, sinergymojA]
Alsste =45 Falstol L5 A/dsilon, typing &2 AREsto] ¥4

oA E&ESY orEy 748 CustomZone ZAF 2 AAsHL, AR| EHto|
=
L I

class CustomZone(object):
building_file = "ASHRAE901_OfficeLarge_STD2019_Denver.epJSON"
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weather_file = "KOR_Inchon.471120_IWEC.epw"
experiment_date = datetime.today().strftime('%Y—%m—%d_%H:%M')

experiment_name = {'DDPG—LargeOffice—{experiment_date}'

env = env

observation_variables = env.get_wrapper_attr(

'variables')

action_variables = env.get_wrapper_attr(

'actuators')

setpoints_summer = np.array((23.0, 26.0), dtype=np.float32)
setpoints_winter = np.array((20.0, 23.5), dtype=np.float32)

def act(self, observation: List[Any]) —> Sequence[Any]:

"""Select action based on indoor temperature.

Args:
observation (List[Any]): Perceived observation.

Returns:
Sequence[Any]: Action chosen.
obs_dict = dict(zip(self.observation_variables, observation))
year = 2024
month = obs_dict.get('month', 1) # 7]¥ %k 1€
day = obs_dict.get('day_of_month', 1) # 7]¥zk 1<«

summer_start_date = datetime(year, 6, 1)

summer_final_date = datetime(year, 9, 30)

current_dt = datetime(year, month, day)

# Get season comfort range
if current_dt >= summer_start_date and current_dt <=
summer_final_date: # pragma: no cover
season_range = self.setpoints_summer
else: # pragma: no cover

season_range = self.setpoints_winter
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return season_range
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class MyRuleBasedController(CustomZone):
def act(self, observation: List[Any]) —> Sequence[Any]:
"""Select action based on outdoor air drybulb temperature and
daytime.

Args:

observation (List[Any]): Perceived observation.

Returns:

Sequence[Any]: Action chosen.

nmn

obs_dict = dict(zip(self.env.get_wrapper_attr(

'variables'), observation))

act_dict = dict(zip(self.env.get_wrapper_attr(

'actuators'), observation))
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print(obs_dict)

out_temp = obs_dict['Outdoor Air Temperature']
year = 2024 # AEE 1A Y HAA] obs_dictoll A AR
A OES 47

month = obs_dict.get('month', 1) # 7]&3zk 1€
day = obs_dict.get('day_of_month', 1) # 7]E3k: 14

summer_start_date = datetime(year, 6, 1)

summer_final_date = datetime(year, 9, 30)
current_dt = datetime(year, month, day)

# Get season comfort range
if current_dt >= summer_start_date and current_dt <=
summer_final_date:
season_comfort_range = self.setpoints_summer

else:
season_comfort_range = self.setpoints_summer
season_comfort_range = self.setpoints_winter
# Update setpoints
in_temp = obs_dict['Zone Mean Air Temperature']

current_heat_setpoint = act_dict[
'Heating Setpoint']
current_cool_setpoint = act_dict[

'Cooling Setpoint']

new_heat_setpoint = current_heat_setpoint

new_cool_setpoint = current_cool_setpoint

if in_temp < season_comfort_range[0]:

new_heat_setpoint = current_heat_setpoint + 1

new_cool_setpoint = current_cool_setpoint + 1
elif in_temp > season_comfort_range[1]:
new_cool_setpoint = current_cool_setpoint — 1

new_heat_setpoint = current_heat_setpoint — 1

# Clip setpoints to the action space
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if new_heat_setpoint >
self.env.get_wrapper_attr('action_space').high[0]:
new_heat_setpoint = self.env.get_wrapper_attr(
'action_space').high[0]
if new_heat_setpoint <
self.env.get_wrapper_attr('action_space').low[0]:
new_heat_setpoint = self.env.get_wrapper_attr(
'action_space').low[0]
if new_cool_setpoint >
self.env.get_wrapper_attr('action_space').high[1]:
new_cool_setpoint = self.env.get_wrapper_attr(
'action_space').high[1]
if new_cool_setpoint <
self.env.get_wrapper_attr('action_space').low[1]:
new_cool_setpoint = self.env.get_wrapper_attr(

'action_space').low[1]

action = (new_heat_setpoint, new_cool_setpoint)
if current_dt.weekday() > 5:
action = (
2 * (np.array([18.33, 23.33]) —
self.env.get_wrapper_attr('action_space').low) /
(self.env.get_wrapper_attr('action_space').high —

self.env.get_wrapper_attr('action_space').low) — 1

)

return action

# o¥AE W A4

num_episodes = 15 # oL 314 A

ep_cum_hvac = 0
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for i in range(num_episodes):
obs, info = env.reset()
rewards = []
truncated = terminated = False
current_month = 0
cum_hvac = 0
1=0
print(f"Starting Episode {i + 1}...")
while not (terminated or truncated):
action = agent.act(obs)
obs, reward, terminated, truncated, info = env.step(action)
rewards.append(reward)
if infol'month'] != current_month: # g Z3} &7
current_month = info['month']
print(f"Monthly Reward: {sum(rewards):.2f} | Info: {info}")
obs_dict = dict(zip(env.get_wrapper_attr('variables'), obs))
1+=1
cum_hvac += obs_dict['Facility Total HVAC Electricity Demand Rate']

mean_cum_hvac = cum_hvac / i

print(f"mean_cum_hvac: {mean_cum_hvac}")
ep_cum_hvac += cum_hvac

print(
f"Episode {i + 1} Completed: Mean Reward = {np.mean(rewards):.2f},
Cumulative Reward = {sum(rewards):.2f}"

)

print(
'Episode ',
I,
'"Mean reward: ',
np.mean(rewards),
'Cumulative reward: ',

sum(rewards))
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WandB(Weights & Biases)= t4l2]'d ¥ Zetels AdS AANCZ H
5tal A|Z+stsh= MLOps Eolth. WandBo] 7H} 2 % A
stolmutetuly £, @9 75 ¥ Alsdte A
2ollAl WandB= omAEd WA, o|A] Av|F, 8
gfst= o f8sith olg E°l. HVAC A|AH] 3 Z}
mAeo] FHd A AM|FS 7|FohL a5 Xl8go]| et Halshe NS

qa 4 9,

o Hojgo o3 ¥Yol2 YA wandbS AR|st, AZASHT

# wandb A3

pip install wandb

# wandb &2

wandb login

¢ wandb: Paste an API key from your profile and hit enter, or press
ctrl+c to quit: HANIX]7}F 4™ Wandb Ato]EES &5l API keyS =HQlaf
oladstrt
I Y .

+ wandbg E7|atsti, Wt Z2AES Hedic

# wandb %7]3+

wandb init

¢ 712 3o wandbo] 27)5t1, A|Zslste ZE2 Avtsict
import wandb

wandb.init(project="global—frontier")

R b
@

the 27bA] @e Eol A5 WorE stua

ro

o},

1. DDPGO|A Q] Energy Penalty?} Comport Penalty 3F &l

2. Fixed-Controlzt DDPG ZEE Eofl Facility Total HVAC Electricity

Demand Rate 3t v|u
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* DDPGOJA 9] Energy Penalty?} Comport Penalty gt =<l
Energy Penalty®?} Comport Penalty & ®B==2 AMAAsSHA] Yol
Sinergyme| U® 27) X277} WandB 5 715 SR sig S0l s
©2 WandB tjA]H Cof 7|55, Jefjx2 A|ztsteict,
LA, WandBo|| 27]& o}7] ¢l6l Sinergym© WandBLogger 2fjoS 7}
Sttt entity o= WandB AF&A} ID, save_code = A= XA o,
A

dump_frequency o= @ ARloi AR o QXS AR,

env = WandBLogger(env,
entity='global—frontier—bringgreen',
project_name="'eplus—ddpg’,
run_name=experiment_name,
group="'Train_example',
tags=['DRL', 'PPO', '5zone', 'continuous', 'stochastic',
'v1'],
save_code = True,
dump_frequency = 1000,

artifact_save = False)

t}302, WandB9] HA® ZFwg MASICH sinergym-version OfA]
Sinergym® W& 7]235}1, python-version oA python ®ZAg 7|23t

ot o]% sfig meEtnlEES WandBY Ao 2 fHolE siE

if is_wrapped(env, WandBLogger):
experiment_params = {
'sinergym—version': sinergym.__version__,
'python—version': sys.version

}

env.get_wrapper_attr('wandb_run').config.update (experiment_params)
callbacks = []
SB3(Stable-Baselines3)of| A] WandB& 525} 95
WandBOutputFormat()& =7 =ZUHo] F7jstty. o]E &Fd a5 FUE1t

stepd A7t AFF O 2 WandB iA|EE0] J2EHT, AIZPHOo R Stgo] of

WA FE L QRIS I & 9k
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if is_wrapped(env, WandBLogger):
logger = SB3Logger(
folder=None,
output_formats=|
HumanOutputFormat(
sys.stdout,
max_length=120),
WandBOutputFormat()])
model.set_logger(logger)

o] 24W modelsave() g &l stod RS AASHL

=

oX
o
v
o

riot

opy
o
U )

model.save(env.get_wrapper_attr ('workspace_path') + '/model")

env.close()

e Fixed-Controlyt DDPG FEZ E3] Facility Total HVAC Electricity
Demand Rate E+4f 8]

[Fixed-Control]
24, WandB& x7|a}tstcy.

wandb.init(
project="global—frontier",
entity="seoah—ewha—womans—university",
name="Fixed—Control—HVAC",
group="Fixed_Control",
tags=["Fixed", "Control", "HVAC", "5zone"],

$02 WandBoll A%E ¥ HVAC Au|Fg 7|S3t} o[ 2 Ago]
2% © WandBoj| Ho|8E 7]|=st= ZEO|T
wandb.log({

"Step": step_count,

"HVAC Demand": hvac_demand

}, step=step_count)
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2 4H|FS 7]E3tt}. o]2 wandb.finish()
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wandb.log({
"Step": step_count,
"HVAC Demand": hvac_demand

}, step=step_count)

[DDPG]

ndo] ah53S AICHSIHA] gF AR sH43 dUo|EY mjojcy, X A|AQ]
1

I

(o)

- v O
Facility Total HVAC Electricity Demand Rate 32 A Arstch. ZF AETof A
arE] HVAC A3 AB[HS 2] A E(self.episode_hvac_demand)o]] F7}6=
WAl 2 o] 2oflrt

def _on_step(self) —> bool:
logger = self.training_env.get_attr('logger')[0] # LoggerWrapper 24|

7HA 271

if hasattr(logger, "get_log_data"):
log_data = logger.get_log_data()

# HVAC A™ &2¥|%F A% (step &Y & dIgaLr= &¢)
if "Facility Total HVAC Electricity Demand Rate" in log_data:
hvac_value = log data["Facility Total HVAC Electricity Demand

Rate"]
self.episode_hvac_demand.append(hvac_value) # ol3A=1H

Y REd A%

return True # 3t Ald 23

oacr’t U9 (Lon_rollout_end 2%&), sl oAt FoF 7|[&5H ©
+ step® HVAC A3 AB[F HdyZ 74tste] WandBojl 7]=gitt

np.mean(self.episode_hvac_demand) & Apgsf ojo]j4At 9] HVAC A

BF Fdus Ak, wandb.log()S AHESHY] WandBof| HojElE 7] =3t
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def _on_rollout_end(self) —> None:

if len(self.episode_hvac_demand) > O:
avg_hvac_demand = np.mean(self.episode_hvac_demand) # °l|3|A=H

o A%

o

print(f"[Episode {self.episode_count}] Avg HVAC Demand:

{avg_hvac_demand}")

wandb.log({
"Episode": self.episode_count, # "W Z3}A Episode 3=

WandBel] =7
"Avg Facility HVAC Demand": avg_hvac_demand

}, step=self.episode_count) # Step= dYALr= HIE A
# dlol8H %713} (th5 oI AE doly A7)
self.episode_hvac_demand = []

self.episode_count += 1 # o3

Gu= =l

del" WandBLoggingCallbacka A shg oA AREE 4

callbacks 2| AEof Z=7}sic.

hvac_logging_callback = WandBLoggingCallback()
callbacks.append(hvac_logging_callback)

ol
o
|

SB3(Stable-Baselines3)of|A] &} sist o, 2wl s MUslo] sl
Z WandB 27]o] Alsig]z & 3t}

model.learn(

total_timesteps=timesteps,
callback=callback, # ¢7]|4] WandB =7 =

log_interval=100
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