55 WPARRAUEN MuJoCo Hr PPO 2RI E I -
Kev-4B 5 [R]SEHIALR) 5 (8] PF AR

DC-Jev-RL Wi H , &—#4%

2026 4 10 H

%

— BB AT R SCF R 40 ALSHOE S AL, RER B MuJoCo fE45
PPO BT TR R ? BATHEL Kev-AB———Ffe—UCHT 1) 55 P [ 5 5 T JSON RSy
R R SRS A —— 5 BRSO . R SR B [ (AR) 3PHIBEAY (Qwen3.5-4B).,
FAHETAME S5 B -CRZDRIEIZ: PPO, &80 5 NPT (3t 165 4> run, &4~ 10° 25). il
RIS, Kev-4B g IH— 107 Bu 2735624 1.00 [0.81,1.09], T AL 1.05,
M Kev-4B fE173 2 —# 1 _ERARE 2 BT i R M 4% 15%) 0.98, AR AR 0.35. L
SR TR AE Reacher b, BERPIFHIZ A B AL RAMR T BEVLAES . AR PFHIR 220
il Hopper Ml Walker2d 22 TuiE S, REEREG & DHFRE LT Kev-4B —#
#f: {F Hopper b, ‘B4—NE LIS IS HAIRIHZ P A 1179 0.87, Kev-4B 24 0.48, T
FEALRIiN N 0.310 FAAEMPEAIZ LSRG T, i LA AAE R A ran A 1 N
il TR E 24 A run JEERIEAIR, B run 18 T 17 . RS HERIA
SCHEE— NP HRAE G

1 515

S b ) B, R BT S5 W RIS AR S . MuJoCo sz shi il EiE Bl TAELm
R BIAEEE BN EAE IR, FRAE R, TR TR . AR MEE R AR Y
RSB ARPEFIT R, X — il A . XAMERE A2 MIE: 15 SRS RS (7, 16];
FESCRIREE B e R ek &K (5] MLAE—8H BB LAy NSRBI 70 [10]; SRR RIA
FFA IR i 78 RSN AE 2 [4].

AT MR — AN RCA, FHECFF R E B i I, B84 40 AL Ry I
B BOCT S, ARG ATE 32 BE ORI HEmaZilgs PPO, GBI UhRiERIE
W TR RIEN? AU Se 2 07 FATHER R — KR . R/ NP PEAIR . —~2 Kev-4B [8]
— RPN s X JSON RASFE R MR, & —WHT e tH 5 5, e EE L AIREIR L . 75
—M2HEE (AR) WAL Qwen3.5-4B, PARIFEA Iy e BAEA SR 1T —Iaoo a1
PIA PRSBSOS . 5 B XA AF env_window: JECSEIG, (HIRFR] 7R
SRR B R AR BRI PP S T

1



2 Mk IAE 2

Dt

o fEFA MuJoCo 1155 I, %I PPO [-LF 3R IEMZ s e : TR B E - FHER
A Kev-4B A8, oA “fEE” 17855 | Kev-4B 1E 10% % 10 _FARYE . ELZEEH 1%
JISAL s PAK AR T HBEY I RS ROR B o A5 U112k 100 J525 . 5 AR T CRERRR
Hi AR PPHIE 3 4Y), GEit A EMKIR Agarwal et al. [1] (§7).

o —UIEL—EENISE: ER—ME D L, JEERIEAE S SRR Rk (§6).

o N ZORNE SEIRAT AT, BT EE2ER (§7.1) © AR PPAIBIAL R ik Hopper
Walker2d 2£2 T3 &S, B ES A ELM SR 1 BU LR G R %
BARATER LA SR A R, W LARE R <y s 7€ Reacher |, &EFPIEHI 2 HHLEHLR
B

o SEMACAY: RS run BEIPRIEE DR, PEHFERTRLEAERS (§8).

2 HIBELAE

5 S B R e v B RS, Eureka [7] 1 Language to Rewards [16] &SRS
SHACEN S . ARG B AR, Hit TAE R 2 TR R gt e 1 fI o 28 R
B E. 8 Kwon et al. [5] FEiR A SCARE PISAE H AR S R0, AT, (H)I1 2R E
B AR, VLM-RM [10] ] CLIP Jy \JEA L& A8 G ) i o 5 2857 70 . Motif [4] 4215 S
A% NetHack Sk i) (i b 28 BB 46, FRATHY kev_distill J#fF5 2380 FATHIPEH
BB e AR Y SO M AR R . XS PEA 5 g 9, R e s R AR

it

LLM PFA.  JHESERR S ILIT 7> (6, 18] @ i A Mes . Yo ahazd, ef1e k]
B (2, 12] ARy [17) SEpOpPRIRey ] 25 <2 /7 AR, FeNTr AR PEHIE 2L,
Kev-4B WA ZATET - BERERR T LA M, SuliiERiE, HH24 Mg —
UCHT A R5E

TREEORAL A IR, . B MESS A DB TN, PR R B S AT AR AT R AT Agarwal
et al. [1]: X4 run PHEPU S AIRIME (IQM), 45 Hi50 2 bootstrap BAFIXE], DAL
FARS I R — I 44

3 RRIBR

Kev-4B. Kev-4B [8] &—f “&R4—" thfHiA: £ Qwen3.5-4B-Base [9] (—FE & ZRFHAL
F)AAE M Gated DeltaNet [15] FI4yERJy) Ehi—4> LoRA i&Efc#S (Bk 16) F—AHa% k.
— ARG —ARA (JSON X4, i kev.api JHPM CA) Fl— s Z A4 FHA. score A
FUHA PS50 noul B ) SR ] &R 5 . Kev-4B RA AR . FEANEHE —A4~90 52



4 ZFik 3

BARIE GRS Z )G, FRE RSO R AL E R A B Rk W B E R RReRAS, AR (T
AT, T = 2.406) 11 softmax 53|30 EA1h. [R5 K BTA I RHE — AT AL o8
B EERPIRES R, SRR R SO TR . FATEAEE ] kev AU ipsi=lE S0, a3
s A 3k (BITHR 6cfeebe), FRATHYER R R8Tt b B 7=, 7E 300 AWML, BER
bf16 #E% 5 kev SE MR ZE R 0.040 (argmax —F0CK 99.7%), p32 F &k H 0.0009

(experiments/validation/kev_parity.json).

FIIE (AR) PRRIBOR.  BZIPHEARE Qwend.5-4B [9] (1] 851bt6e), HI[H]—ZKIK. [A]
FER/IN R ORI, e P B, ETERHGFE R A5 2[RI AR 0 18 RS R RE RS 17 AR
JE A S HEI, FREOR R I ER IS (802/75) . BATER KT —ioaf, Rl &k
BN R IC B B A2 B AR R BRI RSO TR (86): M2 /&
e 207 1.00, {HXFTLG progress M4 0.75 £ 0.96, FrAYERR BLEHIH— AR n A
WJE. AR WHE Kev-dB —4F, SAFBURTE - KATRER: AR, BRI m—
1, AR, i HBOA U A

Wi, BMES RIS (5, 2%GER, FEIHE} (£ 1); MBI ELE experiments/
partl_control/prompts/judge_prompts.json H, FEMIELIGTTAEHIEI %45, progress 22—
AN score [ (failing, poor. fair. good. ewcellent, RFEM—4TVE0H), e A EE 452 %
PA 4, BUHT [0,1]. healthy j&—> noul IR (“HLES N @ETEAZIE . BHALHAB S EIE [0 i ek
""" 77), R p(yes).

4 Jitk

WHBRERIT 2. WTFHBRMAERRERE . EERE R EahiEss Tl e v
(32 #; Reacher 2y 25 ) Mfaifadiiss, mMDTES S YRS RKTErdEEeE (%
FNAIE . e/ MERERAAE) , Hopper Fil Walker2d f4KT 258 5151, HalfCheetah {J4KT-1ff
fa, Reacher FYFEIF] HARMIEE R (57 OJTRARISE R I B S HaME ), shf-F oy mosfE (“dathl
J1BE”) . PAKS Hopper Fl Walker2d, [l &2 7E1% % NN E (fell_over). S5 B FEA
HAEAMES BT, Bl “XAPLER ARG AZY 3m/s BB M Hisk” . 6 D 7ERI S 450
AR PPO rollout Z5 AT, AT AT 1 ol RBAE T 32 .

KE— M ENEF WHBEA R 0E « 828 0 07 s R BCIR S G, B T SR
5, ZHGEERGH T HARERE. LERIEHE, —4 4B PEHIBE RE S EAT 55 FR R AL A T
NFEEAS I, PPO AT DAMACAI 2 il B AN 06 A5 28 sl S L L v 14 SR

RhhZE. B RRE PSR E DR R AT
o env: MELHSHIZEL R, W TELKSE.



4 Fik

task task description reference healthy question

Hopper A one-legged hopping robot When the robot stands upright Is the robot making genuine
(MuJoCo Hopper) must hop its torso is about 1.25 m above  forward progress with a
forward along the x-axis as fast  the ground. A strong policy for controlled, upright gait (not
as possible without falling over.  this robot hops forward at fallen, not falling, not standing

about 3 m/s. still)?

Walker2d A two-legged walking robot When the robot stands upright  Is the robot making genuine
(MuJoCo Walker2d) must walk its torso is about 1.25 m above  forward progress with a
or run forward along the x-axis  the ground. A strong policy for controlled, upright gait (not
as fast as possible without this robot runs forward at fallen, not falling, not standing
falling over. about 4 m/s. still)?

HalfCheetah A planar cheetah-like robot The robot cannot fall, but it Is the robot running forward
with two legs (MuJoCo can flip onto its back, which is with an upright, coordinated
HalfCheetah) must run forward undesirable. A strong policy gait (not flipped onto its back,
along the x-axis as fast as for this robot runs forward at not stuck in place)?
possible. about 10 m/s.

Swimmer A three-segment swimming Motion in the fluid is slow: a Is the robot swimming forward
robot in a viscous fluid strong policy for this robot with a coordinated undulating
(MuJoCo Swimmer) must swims forward at about 0.3 motion (not drifting backward,
swim forward along the x-axis m/s. not stuck)?
as fast as possible.

Reacher A two-joint robot arm The arm is about 0.21 m long. Is the arm bringing its fingertip

(MuJoCo Reacher) must move
its fingertip to a target point
and keep it there, using as

little control effort as possible.

A fingertip within about 0.01
m of the target is on target;
control effort ranges from 0

(none) to 1 (maximum).

to the target or holding it there

(not moving away, not flailing)?

A 1 A PERIIL R I A AT 55 SOAS (PRI S0 2 3k SO S0 ) o BN SRR A S B 1 R 22 (84 T8 4%
YiHE ), progress 7] (“How well is the robot accomplishing its task in this segment?”) 4 H/MFEAIE 5 1 &
B, M failing 3] excellent; PN, experiments/partl_control/prompts/judge_prompts. json.

o env_window: {EIMEERHFERNT LN T, FIRGAHE D R a—2 . XA IR AR

(R IR ) BRI R

o kev_score: Kev-4B ] progress 734§

PRI “Hewd DR R B2 IRl “PRREAL” A2 .

kev_gated: Kev-4B [ progress ¥R AER] p(healthy). X AFIAT THA M HARIRLE BIR
Peo SEMFFAE R EAMEIEE 1

kev_distill: —A/NEREHRZE (B4 64 BITHIRREUZ) , FE G IR R AE L
g, BB IRRRR rollout HEHAL 10% % 1 (55—1K rollout “H4RE 1) B kev_gated 7341, B
R 2 P4 2 ) ] — 2 PR BB , SO A o 223 . A MR 25 A E 2 Kev-4B
() progress M MHMESSIE, BUKTE] [0.05, 1], AR PEFIBLR AU AL 4
ar_gated: AR IWHIAYIIEE progress R I AT A p(healthy), R kev_gated [J AR XiF RV AR
A,



5 FEIHIEE 5

o ar_sampled: 5 ar_gated #Mi[f], {H progress %KM AR PFHIR A ORFE, MAEBUHE . X
& AR PEHIDAIRE 1 H S EE I i 22 (3 A Fh¥).

T AT A AR E I 2 H— A (B E I gymnasium ] NormalizeReward, i3

[—10,10]) . PPHBIALZ RS, WA AR EPPAIBIAYE B SR .

PPO. Ff1fi/f] CleanRL ¥ ppo_continuous_action.py [3, 11] WJERIASEREAE AR, R HE2K
PHESE: 106 N3RS, Ik rollout 2048 2, 10 4 epoch, FF4 epoch 32 AN/NitH, 2#3%
3-107* MR AFIE, v =099, Agar = 0.95, HHRH 0.2, M EBIKAL 0.5, TR,
JERERET R 0.5, FERFWME A ST —AL . Fra S S B, Ba A & Z .

VPG TPAGET SRR AR s (R s, RESULIIE-— kg R, (R E
BRTeirnm i & 10° B9 10 AN ElE, ST 20 N Eld, AR FEE B & hle
43512 10,000 + & F1 20,000 + &) o PEHBERMAE FXLEEHR . FATHE—A> run HEL AR R %
£ IH—4bH (R — Riand)/(Renv — Rrand)» HH Rrana 23 SIREVURIEH T3], Reny A2 env
SR TR AR . A Eeh 1 Fon “SEE TR E EIZM PPO —REEF”. X 5 MES x 5
ANFPF RN B Agarwal et al. [1]: P4ALEIIE (IQM) I 95% 432 bootstrap E-AF X [H]
(10000 RERFE), PAS—AZAART T — A2 A i it

VA —BetE. A run BEALICSE 2% BRI D, ELEHESERIZE DRSS . env ZR0FAY un (42
AT AR AR) ICR TR D E S TS M E R, PR RS MIT . BN,
PSPPI 55 52 4000 ASXFEI ST L3753, BT IRSS e Aide s S ISR AT . FA 14
HEAME S 5% DB EREER N2 [E)f) Spearman A1 AEL, PAKESALSS B 5% Py EL R A )
HIRAL: FIYHIIEESE, Reacher M2 M AR E] H AR 105 . % Hopper il Walker2d,
A p(healthy) SR “RMRBISEREIE 17 1) AUROC. INZRMIIA], AAPAPER NI run
BRAERRR rollout 053 EFTIZRAI ST 11705 17 —HU BT 1 AR 2 a2 A A 6 R 4K

5 S

{£45 >} Hopper. Walker2d, HalfCheetah., Swimmer #1 Reacher, ¥J°/ Gymnasium 1.3 [
MuJoCo v5 ffUA [13, 14], BAMMEFMEMA AR T (ar_sampled =A%) . Fh¥ s i KM
WItaAL . FREER AT DA% run B B EYREPLIERE, MG ICSR A TR B 0 . PR PRI A
(1) run A5 REMCEE L AR AT S B PRAIBIAL A IE R 4 R 2 PR G5 A A nf 48 33 oK 5 A run 137
SREMMIEAAR, MH ar_sampled W AEOR B FTA run SR 545 BEHLEC A s . Frfy
run FRFER]—& Colab EHINL E5ER, Flh —3# NVIDIA RTX PRO 6000 Blackwell Server Edition
GPU (96GB) #il 48 4~ vCPU. PPO ¥t CPU LizfT, A run —NiEFE. PIASTEHIRLAE R —
A GPU g5 aiifihizty, Hilm b3 Kev-4B (bf16, LoRA ©&3) Al AR PPARAL. k55
FHEITA run W R A (Rt 2 4096 NE T, RAE%RF 15ms). [AIFHIZE run £



6 P 5 HE TIRAF LR ¢ .

Kev-4B AR judge
task windows progress healthy gated progress sampled healthy gated
Hopper 3233 0.73 0.56 0.70 0.66 0.22 0.50 0.65
Walker2d 3270 0.73 0.58 0.71 0.69 0.22 0.58 0.68
HalfCheetah 3167 0.93 0.85 0.88 0.64 0.02 0.76 0.79
Swimmer 3167 0.73 0.83 0.86 0.67 0.26 0.78 0.76
Reacher 3997 0.37 0.11 0.25 0.09 0.04 —0.05 0.02

% 2 AE env FFAFRY run iCFAYE D L (@RF T BEAINGER) , BITEHES S E 0L R
Spearman FH¢ 2%, progress: MHERIRVA 45 healthy: p(yes); gated: WiZHZH; sampled: M AR ¥
WA IO — 452, BRIDAREE 1 HISCFAEE R AR WA AR .

Z 24 4, I—A> run @9 EFE IR TA 2 /0 HAh run JERIPERIIR ST 4%, FRATHESLMIR G . Bl
A ELE QR (scripts/setup_colab.sh, FfMMIMERITEREMIIFR). Fztrmh s Em
(1 run A UCE IR UKL o D HARIRSATER B R, RIIEAEUEA T ] & S B 37T
—AFT . HCRE— IR, IS run B RIS R — R .

6 VAU MR LR ?

P PEFIREAN env Z5FRY run JCFAYE H4T4) Hopper 3233 4>, Walker2d 3270 4>,
HalfCheetah 3167 )~, Swimmer 3167 />, Reacher 3997 4>, ¥ B2 HA run FEEAY| it e,
% 2 B BME S 5HE N EL IR Spearman H K R X[E AWK Bt bootstrap ) 95%
DXTR]: SeXt ran BORAE, FRAMEAS run BYE HESREE, GRS run (98 FORBES MR B0

Kev-4B [kt AR VPRGSO BHBREER . e85 ME55 L, Kev-4B [1) progress 5¥REE R HAH ¢
HERE T AR PEHIAG I progress. Z2{HFE Walker2d i/ (+0.04 [0.03,0.06]), 7 HalfCheetah
(4+0.29 [0.18,0.41]) #iIl Reacher (+0.28 [0.25,0.31]) kK, WH—IXEMHREE. [ ES5EE
AMES EALRRERIFERIT (M Walker2d (1 +0.02 %] Reacher ] +0.23),

Reacher J& i ZMEX 45 BBIS.  Reacher Y4 KI5 13 R F6 03 HARIEE &, X 2—4
RAS; T progress WA SFIAM AN & H AR ORFEE H AR o DATE 11 BE Bl B[]
FE O E NI, BT HBEFHZEA R, AR IPHBE I (Kev-4B 0.61, AR 0.64; 2
ff —0.03 [-0.06,—0.00]) . I, Kev-4B 5 Reacher Sl mAH M, FFAZ H N E a7
TET BT “BRE . FENANE TS b, RS midEE B 0 A HE R LA, PR 5E
AL

% AR PEHIMBE RRHESERRIBMG Y. M AR PEHIR A TP EUR) S 90-5 2l it A ¢ 224X
HA 0.02 (HalfCheetah) % 0.26 (Swimmer), Tfi[a—4r A HEZEL K 0.09 3] 0.69. EEAANE
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task env env_window kev_score kev_gated kev_distill ar_gated ar_sampled

Hopper 2820 &£ 969 3419 £ 450 3061 £ 314 3169 £ 174 2833 £ 909 1165 &£ 309 1127 £ 293
Walker2d 3150 £ 1276 4068 £ 1909 2593 £ 509 2536 £ 712 2943 +£ 562 1321 £ 189 1330 £ 165
HalfCheetah 3441 + 1152 2376 + 1349 2845 + 638 4241 £ 242 4117 4+ 460 1069 £ 1046 1050 + 824
Swimmer 81 £ 22 278 + 104 99 + 148 141 £+ 124 91 £+ 41 141 £ 120 118 + 166

Reacher —64+16 —-28.0+94 —489+21.2 —75.8+ 109 —88.4+21.9 —75.2+ 21.3 —68.8 £ 21.3

* 30 FATLSIHRAEER: % 10° )5, #EtREE 20 NG EE ERFEER, R rEUSE +
FREZE . Y AIREDLSENS A [l 4 A 13 (Hopper). —0.40 (Walker2d). —280 (HalfCheetah). —0.13 (Swimmer)
1 —42 (Reacher),

HIRE L, HRAEDRZ A, ARG R 2 e

PRIBIRERCR N TIRMBCRAIAE.  p(healthy) JLP5E MK 73 TR EEIFHERERE M Kev-
4B A£ Hopper F1 Walker2d |y AUROC =4 1.00 1 0.99, AR ¥4 1.00 1 1.00. HEAGME
W T HLAS R EAE], P AR IR & P sem dEHI . 42 Kev-4B 1Y progress FEPAH p(healthy),
TEVOAESS EREAR T 520 —2ek, HFE Swimmer B3R TE (0.86 XF 0.73). X AR 3F#], 1]
¥4E HalfCheetah B AHIE (0.79 %} 0.64),

AR VPHHEMER R BE R Rk 2. EH ez, AR PRI —IROC R E A
progress I FAYTE HA 0.75 3] 0.96 (BEESTIR), H7ER/f EEDH 1.00. Kev-4B %
AR, PO E R Sk i T 7).

XU 7 E2, BATHIIME 2. X85 1R B AL L SE R SR, BRI IR i
XSRS AT R s EATARERT], MR AR @ PP IBIA By, PEFIBI S AnfiT 4y
HATHHET . JEEmIZRScsk & (§7).

7 JHPPHIESR I I

A 165 A~ run HL M FAMES ERLRRSAE, BFh 5 R T (ar_sampled 3 3 ).
FEAUHLI)— IR EE W T 24 4 run (kev_score, kev_gated, kev_distill, ar_gated), EfIMNH
301,056 L SR, BRI T UNETRE G, &2 703 0. £ 3 4L S RA
iz, # 4 5hIH—EIL RS, B 1 gl il

MILET, Kev-4B W[ 1H R RIZE BRI E AL, AR YRR Ef e,  H—
A8 IQM: kev_gated A 1.00 [0.81,1.09], kev_distill 3k 0.98 [0.82,1.10], env A 1.05
[0.91,1.16], X[ RIFES. LR, HXmFEEIIZR run FEd A TEAEBIIZR run
W% R 0.44 (kev_gated) Fil 0.44 (kev_distill), Ei[ 145, Kev-4B {45 2=
(0.78 [0.60,0.91], #3% 0.28). AR JFHIM ) H k8] TR R — b B =2 — 4t - 3



7 RIFFIRR a9 R 4% 8

condition runs IQM [95% CI] mean median P(>env) P(> env_window)
env 25 1.05 [0.91,1.16]  1.00 1.03 0.50 0.46
env_window 25 1.10 [0.89,1.26] 1.41 1.21 0.54 0.50
kev_score 25  0.78 [0.60,0.91] 0.76 0.82 0.28 0.27
kev_gated 25 1.00 [0.81,1.09] 0.79 1.05 0.44 0.31
kev_distill 25 0.98 [0.82,1.10]  0.59 1.02 0.44 0.27
ar_gated 25  0.35[0.28,0.46] 0.40 0.36 0.18 0.10
ar_sampled 15 0.31[0.19,045] 0.37 0.36 0.12 0.11

#* 4 TS AR ERH—AE R (R — Rrand)/(Renv — Reana): WA MZME (IQM) J 3 95% 43 )z
bootstrap X[A]. ¥E. W%, PAMZARAM—A run FE[F]—{E45 L HE env 8¢ env_window [#)—> run
AR MBS BCTY) .

Bk 0.35 [0.28,0.46], RFERLH A 0.31 [0.19,0.45], FE[F—{L4 L, —4 kev_gated run ffid—
™ ar_gated run BIHEE N 0.78; /145%F , Hopper >k 1.00, HalfCheetah =>4 1.00, Walker2d
>/ 0.88, 1M Swimmer (0.52) Fil Reacher (0.48) 32T

{LEMES: © Reacher.  IQM A5 T fRAIR 45 PH 73 Z — 1) run. BYHHAK: kev_gated 7y 0.79,
kev_distill iy 0.59. fE Reacher b, &FPifHIRIGNAHRA G RART HEVLRNS . PIILIXLE run 1
H—fECh T (£ 3). FrARMNEMES RE .

BAATE55.  1F Hopper [+, Kev-4B i3 il 2450 TRAEL i (kev_gated Ay 3169, env Ay 2820;
IR 0.44) o fF Walker2d FEf1H{% (kev_gated & 2536, kev_distill 2k 2943, env
31505 M54 0.32 1 0.36) . 7F HalfCheetah |, kev_gated (4241) Fil kev_distill (4117)
T LA (3441; WERIMESARZ 0.72), L §7.1. 7E Swimmer |, AL
(1) PPO JLF¥cikiipah & ahiesk (81); HAttgRhRphit) F-HE R E s ar, Hrb g 050 B3
AF (278), PPHIRBFEAFR P ZEFMR KA. 7 Reacher b, HA TERMAR¥STHS: HE
h—6.4, HEME LN —28.0, HTEHZRN, —48.9 3] —88.4, 2> ik on, FEAIZ I
() Reacher SEBgHEE ok (K 1).

B R TEB NS LR/, 1 Reacher EARHMR K.  FEITHI% 10 b2 0 25232 i)
(env_window) FEILE FE/DAHZELEEZE: 1QM 1.10 [0.89,1.26], it 0.54. E¥E Hopper
(0.80). Walker2d (0.80) £ Swimmer (0.92) F43i4%; #F HalfCheetah F3%)5 (0.20), BEHHA
run P 3 NERAFEER T (§7.1); 7E Reacher E7%)5 (0.00). —> Reacher [n]& HAg WA
25 M O, I JE B RN T R R R e S VR L g Ao di i T H AR, AU i 485 H brf
NICHHALARIE T (3% 5). B, WERBIEL R IR 7 HER BRI RE B T 17E Reacher bRFRSM2KIK, (H
SRR T AR $PHI7E Hopper Fl Walker2d b f ¢ I——EAR HLAT 11 P2 2 BUAR &7
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Hopper-v5 Walker2d-v5 HalfCheetah-v5
5000 -
4000 A
£ 3000 4000 1 e
5 Ny 3000 1
c 3000 A e
o / ]
= 20001 / 2000
3 2000 -
S — ——_ | 10001{// ..
1000 1 7
10004 ! v ol
02 04 06 08 10 02 04 06 08 10 02 04 06 08 10
environment steps (M) environment steps (M) environment steps (M)
Swimmer-v5 0 Reacher-v5
300 A
c -7 —201 — env
E] - --- env_window
2 200 —401 —— kev_score
E z=° —— kev_gated
S 1001 ~601 — kev_distill
[ —— ar_gated
] —80 -
[ ar_sampled
0 4
—100 -
0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0
environment steps (M) environment steps (M)

L UGB 45 10° BVPAT 10 Moy, MR TEIL, I + — MR,

RV 2—RVERIVE D RME Y Kev-4B ). kev_distill £4> run H iRzl
W 3.5k N, MiAE 33.9k 4, B4 H kev_gated £°F: IQM 0.98 %f 1.00, k% 0.45,
BT % & Reacher (—88.4),

gir, WIASVERIBERING 53 B SR HDGREATE . 4 run XK rollout 5% T EFNIZR
FR 2T 2330015 [ — AL B 1 O PRIE 2R 2 T AR K AR 8. X rollout 1 run H-FJY, kev_gated
0.56, ar_gated jj 0.52, Tii ar_sampled R A 0.17——ERERIHIFERIR M ZEMeAE (86). PIFPI]
PR SR MM KAREZAZ . AINGRH THEOAA A, N S Ui —

7.1 SRR A2

[ H AL SRR T4 FATHEE DN RARMAEE R 20 ANPRAh Rl G EE T —i, id
SHLES NRSEBR TR (3R 5) . EFnaf TR RS H G Pyl se e —2 (lRRZER 0).

AR VEHIR L A RERERALZY ARXURAT DL N F 2 TG . AN ar_gated SHEAE Hop-
per A 49% WiREEAD, 7 Walker2d 8 40% . kev_gated fXF WELF 2 1% F1 10%, env
N 0% 1%, EIRPEYEIEER N 0.17 F1 0.37m/s, 1l kev_gated &y 2.21 fl1 1.57m/s, env
k1 2.59 1 3.02m/s. ‘EATHE Hopper EE4 (1165) 2k 1000, WgE7E—1 1000 2 HH & H
—HUE . EEAEE KRR E B A W EGCRFEFABEIHIRIX — IS - ar_sampled 7EH
55 FuliEARSREE LN 26% F 17%.
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Hopper Walker2d Swimmer HalfCheetah Reacher
condition still still still runs flipped effort distance (m)
env 0% 1% 62% 1of 5 0.01 0.101
env_window 0% 0% 14% 3of5 0.19 0.180
kev_score 0% 4% 11% 0of 5 0.36 0.256
kev_gated 1% 10% 15% 0ofb 0.63 0.263
kev_distill 1% 1% 11% 0of 5 0.76 0.250
ar_gated 49% 40% 18% 0of5 0.63 0.253
ar_sampled 26% 17% 50% 0of 3 0.56 0.252
random policy 31% 4% 26% - 0.33 0.180

A 5 RARMHTT N, WEIGHFTHCFEY (B4 run 20 DPEALEIE) o stll: |vg| < 0.1m/s B HY
bo runs flipped: FEFH A EBEHE T (cos(pitch) < 0) #) run . effort: SETIrRyE, BE
T [0,1]. distance: —AMElEAHRIE HARA-FIIHEE . FEBLSRME 39 2] 201 R BT

Kev-4B AR judge
task windows (slow / fast) env. reward progress gated progress gated
Hopper 42 / 430 0.31 0.59 0.48 0.89 0.87
Walker2d 386 / 1238 0.27 0.62 0.47 0.90 0.87
HalfCheetah 309 / 1368 —0.06 0.51 0.15 0.85 0.65

46 6: 1 §6 BT (env ZfFH) run LRI 1) b, BGMESE “OfE” MXT M MMM 28
s REEEHART 0.5m/s BT 0 _ERIIME, BRART 3m/s % 0 ERIYME. env. reward: BE IR

6 B TR BHEESEMESH—MET 0.5m/s FELE DA—MRT 3m/s B 1
“hrZ 0. AR PEAIRY 1450 $00E Hopper 45186 MRy I2 e 0y 0.87 (0.85 Xf 0.97), 7
Walker2d [J2 0.87, TAEALJ HAT 0.31 F1 0.27, Kev-4B B 1450506} 0.48 i1 0.47., [al&
g PHR BN IR DR 80, MEESEREG. FITE AR ARG, B riiEs—2
LTI —RE L, O ARG . PPO RBEHKE] TiX—&4: Hopper I ar_gated [f
RS — AR S R (B 1) SR1 AR SRR E06 % O RYHER  LF-F1 Kev-4B — LT
BEAN15 %) Spearman A K Z2E(fF Hopper 5 0.65 X} 0.70, £ Walker2d =>4 0.68 %f 0.71
(% 2). AHEPZEE: AR WAL FAREAN AL E 8T T Qa5 R HEy—
HPEHBA TR PPO fEJH EWR R 2255 .

PEABRI il AE SOPR 5 ELVr. . 1F HalfCheetah |, env BJFi4> run H9F 1 4. env_window
LA ran A 3 MRAEFSIEH T . X — D TR MRS /il . XL run #y
Ml 2 1599, T [FEFEFAP S N O EALRY ran 2058 3049, HTEHIZEhIZM 23 4> run
HE — N EIE. A PEASE A LR AT 55 Fid T S P R (B e A A B I, iKY progress 55
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condition judged windows judge wait (h) wall-clock (h) corr. (score, env reward)
env 0 0.0 0.1 -
env_window 0 0.0 0.1 —
kev_score 33,914 2.0 2.1 0.57
kev_gated 33,942 1.9 2.1 0.56
kev_distill 3,477 1.9 2.0 0.54
ar_gated 33,861 1.9 2.0 0.52
ar_sampled 33,869 1.9 2.0 0.17

% T A rn R, RHESRIR TECEE: AR TR B T, SR A . run 1 54
i, PABAE Y ollout Ht run BFUIZRAET 14005 IR —He 6 1 BOBRES I M RECIIE, — A4 GPU
B ARG BRI IR S5 24 A run, PRIHAE A )AL TR ALBRECA run 7SR AR

B T BN . EHEEIRA run J5, env #£ HalfCheetah b1 -3 [E4 % 3902, kev_gated
Ay 4241, JirPA Kev-4B FEiX BB —HB50ok B #E . e A6 5, PFARE S A T
AL sl W AT, TSRS E T .

1t Reacher L, VERIBRIRPAREIEDURERLE.  FIPHEEII MM, TR2S8 HARm 7
FHEGSA 0.250 #] 0.263m, LLFEPLAEEE (0.180m) FLAMELIE (0.101m) &L, BRI
W TREPLAN - 0.36 2] 0.76, FEHLHME N 0.33, env 2 0.01. Reacher {3 JilifE— AR IS
PRI 053, X X LR f ZAI T BRI IS B S A o S PE IR AL 1) 4 B B 1) 2 7T 11 DA B 5
FAsfk (Kev-4B 5 AR 1 HIfY) progress [ Spearman #3¢ 24474 0.61 1 0.64, §6), TiX}
Reacher XJilifg—B#AE T AR BA S ERKER 052 (5 REH R4 0.37 #1 0.09). &4
mlAHAPNE L, XPAMESERIKEEE PPO 512 B A5 L.

8 {thr

T T AP HIBASEEA run B XA DRI PP RAIBAL run, 7E 100 ek
2%k 33.9k ANE 1, kev_distill K&ZY%&k 3.5k A~ AHIFHIBZLE run #ERF 0.1h; I PPHIE
) run FEIFZ) 210, ZPNETER 17 5, HAJ P4 (L.9h) fE7ES R b i SEsta) it
P2RAMREE: —4 GPU _ER—MIFHIIRS AR RN R 2 2 24 4 run (35K, —4> run (1%
FEHF R AL B T R S5 A8 AL B A run R AETR] . X2 HAHA kev_distill HA T2 —mE M,
SR AI2ZEARZ (1.9h) 1 B REEHAM run 193#RIG T .. FRATEA IS PEHIER IR S —
A run IETE, MRS STEIRFMETE TR
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FEME A2, RS — MR MTRSCF R 4B PRAEA, 4 PPO fR{it—

ATTRAZET R . ] Kev-4B 11 R K5, PPO ANz sh T 55 LR T 1

Hiiz3h: fE Hopper i [l TR, 7E HalfCheetah ER; fE Swimmer |-F4y5

FEAHARR, 7E Walker2d F# K. 7 Reacher b, FAFhPPRIRIERRIL T . R, FIHLI

PP A S R AR SCAS L I FIRR Y A, (B i SRtk BB Bk BRI Ly AATBUE AT
EPERNFS T Ui

HIRYEIFANE . 7E Hopper fll Walker2d b, BRI 142 /L 2 i 45 7 D HERF O BE 1 LP— R4S,
TR Bk (§6) BR2UIgd (3R 7). ARM—FEIgR TBERFIFTE, 7 —FhiIlgeid T ka7,
P G R R PP IR AT 55 AT N A LB IAT A2 A2 (3£ 6) o JEIEHIRI Y
PRI TR SRR, B TR AL, WS X AER. FEXE, RESERE S, a2
FARENIER 2N, FrOAZEH Ny, i ERTBES I 2 BB E R R DOm A PR, IR ibX
A ZEREAE /)N

VEAIBRRR SRR AR S5 L . EAR TALRIMAF RIS . HalfCheetah BT 55 fillid i
e AR, BCALAPERZR AL S R, TR AT run A 1 AR
Reacher FAES5 A BORE G D BB/, HE Bl 7R, ATPERIEALIN A i A UUE 73 44
AL P PPHRC A o 2 s BR P 11 N B R AZ AL, AN 2 BE B R RN BTl & A N1 1
PPO JRER BN Hw. AR DU AR A 22l B i /Dy s -t ] B Pt LA A 2l o S
IUEAN/1

&u. M Kev-4B fE+0Z — 8 I _ERARZIN SR A0 2RI &%, S48 ki) Kev-4B
HOR—FEAF . ERATBCE S, X4 B i ran BEFT], BEEORIERINR S e 22 . AT
HAETEFIE R IR 45— run PSRN, (H3A 4.

JBR. PRI R A RS O AR BCIR S BT IR 2, T 1 R B I A T
FIAREESE . XX A, AL T MR R SN A T P A AT 450E . Bl 2
fill—% PPO FL#E (CleanRL (YERIAE) . 10° 25, 5 MFhT (ar_sampled Jy 3 4>). EfFXHIR
Je, BALH ENTE 0.3 0 0.7 Z RN SERR A NGNS . AR WU T —Fhde sl
F—Fh it X (FERe it e LN R BRI —L) , BoARalE, MRS . it
RS BHESCE ARG . BOCHEBE AR, Enl fE A B R AT S, R LA
—PPHIRERR TR . ASCHA YRR — 0% . Al — RS PSR, A BE UGt e 2R3t
i H A PP IR B S AR 2 AUH R AE— IR S #0224 A run HESZRGTE D0 T
. &5, A 244 run ENUESREEGIRE , B0EKT—MHE,
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[ S

P run BACRS . $R . TCEL. BUAR HE (BN SRR, RUGTfl, PA 2% %

PEHIE L RIREA ) iR A SRISERTE G E T (experiments/partl_control/). FAEAIIE SRR
7 #HRH dcjev/analysis/partl.py. dcjev/analysis/judge_agreement.py.dcjev/analysis/

behaviour.py fil dcjev/analysis/paper_numbers.py M H A4 A,
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