& ChatGPT

HBABIAI TAleks) ICBHI 25FHIEAEL AR—F
IFL®IC: TAleksy &ifEH

RAEOEMRZTIE. KFRENOZHART —XOBIANRDS5NZ—H. RRHEP T —XALELREOF
BIEIEENARDR LR Y I EBR>TVWET 1 2 , COMEICHLTES L0, EBERAICHF
¥ 2 BRBEAREES X7 L TAleks) TT 1 3 5 AleksiEFRILFI—S Y FARDAIT. R X+ V4]
#E T2 - BMRFEZOEMI-Y Y b EEAEDESZ T ABOHME IO X% BEMtL - &
tI2ZcH2BENELTVET 1 4, IBYRERE. CDDIHEMIORERAHRIOSAF & L TGEIE
. AleksldE C TARBARENRZL LAERMEEZRE L. FeAAEOAAMZRRLIZCHREINT
WET 5 o KLAR—FTIE AleksDER - BN CEYIRIZICE T IEA. Y RTLDT7—FT7IF v, X
AFREBROAR LR, RRFALOLE. FiRM. OBFOBLUS A TLEDOR . 2 LTSEROEETRE
MEBRBEICOWTERL X,

1. AleksDEXIEZ - BR CHEYRIZEADISH

AleksIZAIZFARED“RBE L LTHBIITZ3CZ2BIELESATLTHD. 5x5NRELOBVE
TRty MIXLT. BENICHEERED SO - RERIEL TZIT5I—Y T MERAITY 1 6,
FREOATHEZE. ABDEREY L TS -RBHBELIRPHLUEL Lo IFIEZAINBRDOD L. #2
HRRDOVI I ( TRVORE>RBRORIT>HEROF—FAEL ) 2B TEEZL35ICT3IL
ICHDFET 7 8, TOFRBHAleksTIE. KREEFEETI/L (LLM) THEIELEROFNI—2 > b
SEWVIHHAL. RXA VHBICE S RROERN « FHED 5T — X7 - HFEEETILERETEAF
NALBLICRERITLET 1+ 7,

E1: AleksOBE2T7 L —LT—7, ANBEREENRTLICRENEBE T -2ty MI L. AleksAERD#E
BI-—oxrbh (FXAURFE, T-201EY. #MFEEIFEY) ML THEZEC 9 10, &
I—VzYhRENhENEFFFEICHEDEINEL. FXAVOEBRHI ST -2 OMeRTHHFEICLS
IREEN E RN RN Do

HEMEIZEDAleksDIREE T + —IL RE L GEIERNEDIE. CORHFNE VI T— R CEMROHBBIIEHA ST
To FIZRIZFMOBIBHPETRREORELICIE. VE-MEVIVTEKG  BIEER - RIELOYRY
SRBERBT—ADEDLD. AHOERZITTEIERZIBBLICKVEETY 5 o Aleksid &9 7 FoiEo
D1IRE (JL—FNA V5BE, GRBD) OFAIREICHKEL. T— 4B TRIDAHPEEER =B
BNICEITT 3T —RZXAZT4 DTN E L 1 12, COXRFAZRL. Aleksh ZHE% R X1 > OFEPIIH
CHMFBEZHEASOE TEMENICEFROH B FHzRE L. ABOHARETIIBICKVLWRERZRHETE
BRAEEMDTEINTVEYT 13 14, BT BICAleksid. BRBZFHBEY—IILTIEHRL THAEN—FF—1 &L
T, WEMHZRICEIT BT — 2T - IREROMIEBHVWFERZ e ZBNELTVSDTY 6,


https://chatgpt.com/?utm_src=deep-research-pdf
https://chatgpt.com/?utm_src=deep-research-pdf
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Modern%20plant%20science%20increasingly%20relies,disease%2C%20Aleks%20progressively%20identified%20biologically
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=digital%20agriculture,depth%20and%20efficiency%20they%20demand
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Modern%20plant%20science%20increasingly%20relies,disease%2C%20Aleks%20progressively%20identified%20biologically
https://note.com/clever_squid3072/n/nb7ea100ffc33#:~:text=%E7%A7%91%E5%AD%A6%E3%82%92%E6%8B%85%E3%81%86%E6%96%B0%E3%81%97%E3%81%84%E5%90%8C%E5%83%9A%20%E2%80%95%20Aleks
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Modern%20plant%20science%20increasingly%20relies,disease%2C%20Aleks%20progressively%20identified%20biologically
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=We%20designed%20Aleks%2C%20an%20AI,Aleks%20accepts%20scientific
https://note.com/clever_squid3072/n/nb7ea100ffc33#:~:text=%E3%81%93%E3%82%8C%E3%82%89%E3%82%92%E7%9B%B8%E4%BA%92%E3%81%AB%E3%82%84%E3%82%8A%E3%81%A8%E3%82%8A%E3%81%95%E3%81%9B%E3%82%8B%E3%81%93%E3%81%A8%E3%81%A7%E3%80%81Aleks%E3%81%AF%E3%80%8C%E5%95%8F%E3%81%84%E3%82%92%E7%AB%8B%E3%81%A6%E3%82%8B%E2%86%92%E5%AE%9F%E9%A8%93%E3%81%99%E3%82%8B%E2%86%92%E5%88%86%E6%9E%90%E3%81%99%E3%82%8B%E2%86%92%E6%96%B0%E3%81%97%E3%81%84%E5%95%8F%E3%81%84%E3%82%92%E7%AB%8B%E3%81%A6%E3%82%8B%E3%80%8D%E3%81%A8%E3%81%84%E3%81%86%E7%A7%91%E5%AD%A6%E3%82%B5%E3%82%A4%E3%82%AF%E3%83%AB%E3%82%92%E8%87%AA%E5%BE%8B%E7%9A%84%E3%81%AB%E5%9B%9E%E3%81%99%E3%81%93%E3%81%A8%E3%81%8C%E3%81%A7%E3%81%8D%E3%81%BE%E3%81%99%E3%80%82
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Modern%20plant%20science%20increasingly%20relies,disease%2C%20Aleks%20progressively%20identified%20biologically
https://note.com/clever_squid3072/n/nb7ea100ffc33#:~:text=%E3%81%93%E3%81%AE%E7%82%B9%E3%81%8C%E9%87%8D%E8%A6%81%E3%81%A7%E3%81%99%E3%80%82Aleks%E3%81%AF%E5%8D%98%E3%81%AA%E3%82%8B%E3%80%8C%E8%A8%88%E7%AE%97%E6%A9%9F%E3%80%8D%E3%82%84%E3%80%8C%E6%94%AF%E6%8F%B4%E3%83%84%E3%83%BC%E3%83%AB%E3%80%8D%E3%81%A7%E3%81%AF%E3%81%AA%E3%81%8F%E3%80%81%E4%BA%BA%E9%96%93%E7%A0%94%E7%A9%B6%E8%80%85%E3%81%AE%E6%A8%AA%E3%81%AB%E7%AB%8B%E3%81%A1%E3%80%81%E7%A7%91%E5%AD%A6%E7%9A%84%E3%81%AA%E6%8E%A2%E7%A9%B6%E3%82%92%E5%8A%A0%E9%80%9F%E3%81%95%E3%81%9B%E3%82%8B%E3%80%8C%E5%90%8C%E5%83%9A%E3%80%8D%E3%81%AE%E3%82%88%E3%81%86%E3%81%AA%E5%BD%B9%E5%89%B2%E3%82%92%E6%8B%85%E3%81%84%E5%A7%8B%E3%82%81%E3%81%A6%E3%81%84%E3%82%8B%E3%81%AE%E3%81%A7%E3%81%99%20%E3%80%82
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=within%20a%20structured%20framework%20to,scientific%20discovery%20in%20plant%20sciences
https://note.com/clever_squid3072/n/nb7ea100ffc33#:~:text=
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Modern%20plant%20science%20increasingly%20relies,disease%2C%20Aleks%20progressively%20identified%20biologically
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=within%20a%20structured%20framework%20to,scientific%20discovery%20in%20plant%20sciences
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Image%3A%20Refer%20to%20caption%20Figure,through%20interactions%20among%20the%20agents
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=distinct%20responsibilities%20and%20functions%3A%20the,Depending%20on%20the
https://note.com/clever_squid3072/n/nb7ea100ffc33#:~:text=%E3%81%93%E3%82%8C%E3%82%89%E3%82%92%E7%9B%B8%E4%BA%92%E3%81%AB%E3%82%84%E3%82%8A%E3%81%A8%E3%82%8A%E3%81%95%E3%81%9B%E3%82%8B%E3%81%93%E3%81%A8%E3%81%A7%E3%80%81Aleks%E3%81%AF%E3%80%8C%E5%95%8F%E3%81%84%E3%82%92%E7%AB%8B%E3%81%A6%E3%82%8B%E2%86%92%E5%AE%9F%E9%A8%93%E3%81%99%E3%82%8B%E2%86%92%E5%88%86%E6%9E%90%E3%81%99%E3%82%8B%E2%86%92%E6%96%B0%E3%81%97%E3%81%84%E5%95%8F%E3%81%84%E3%82%92%E7%AB%8B%E3%81%A6%E3%82%8B%E3%80%8D%E3%81%A8%E3%81%84%E3%81%86%E7%A7%91%E5%AD%A6%E3%82%B5%E3%82%A4%E3%82%AF%E3%83%AB%E3%82%92%E8%87%AA%E5%BE%8B%E7%9A%84%E3%81%AB%E5%9B%9E%E3%81%99%E3%81%93%E3%81%A8%E3%81%8C%E3%81%A7%E3%81%8D%E3%81%BE%E3%81%99%E3%80%82
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=discovery,scientific%20discovery%20in%20plant%20sciences
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=formulated%20problems%2C%20explored%20alternative%20modeling,scientific%20discovery%20in%20plant%20sciences
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=formulated%20problems%2C%20explored%20alternative%20modeling,scientific%20discovery%20in%20plant%20sciences
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Aleks%20also%20steadily%20identified%20key,selection%20behavior%20demonstrated%20the%20efficacy
https://note.com/clever_squid3072/n/nb7ea100ffc33#:~:text=%E3%81%93%E3%81%AE%E7%82%B9%E3%81%8C%E9%87%8D%E8%A6%81%E3%81%A7%E3%81%99%E3%80%82Aleks%E3%81%AF%E5%8D%98%E3%81%AA%E3%82%8B%E3%80%8C%E8%A8%88%E7%AE%97%E6%A9%9F%E3%80%8D%E3%82%84%E3%80%8C%E6%94%AF%E6%8F%B4%E3%83%84%E3%83%BC%E3%83%AB%E3%80%8D%E3%81%A7%E3%81%AF%E3%81%AA%E3%81%8F%E3%80%81%E4%BA%BA%E9%96%93%E7%A0%94%E7%A9%B6%E8%80%85%E3%81%AE%E6%A8%AA%E3%81%AB%E7%AB%8B%E3%81%A1%E3%80%81%E7%A7%91%E5%AD%A6%E7%9A%84%E3%81%AA%E6%8E%A2%E7%A9%B6%E3%82%92%E5%8A%A0%E9%80%9F%E3%81%95%E3%81%9B%E3%82%8B%E3%80%8C%E5%90%8C%E5%83%9A%E3%80%8D%E3%81%AE%E3%82%88%E3%81%86%E3%81%AA%E5%BD%B9%E5%89%B2%E3%82%92%E6%8B%85%E3%81%84%E5%A7%8B%E3%82%81%E3%81%A6%E3%81%84%E3%82%8B%E3%81%AE%E3%81%A7%E3%81%99%20%E3%80%82

2. AleksDIINFI—=S Vb RTL « 7—XTI9F %

Aleks|Z3DDBERI—J 2 b SEHREIN. ENENDFFINFOREZE->TVWEY 9 10, BT —
DIV MIBLLMAMEH SN, BASEZN LIcRAREE - WEHEETYT 15 UFICRI-2 2D
‘B ZFR L £

cRXIUREET—S Vb (DS) . EMDTFOMBEIRMT B1®EITY, DST—2 > MIARIER
TEHDSEESNIBEAEER O P MNE L APBHBAR—IE LTHRIF L. T— 2D OEDZBEP

RIS LEYMENEAMDF v I2TVET 10 16, fIXIE MRRINEY - EFILISHEY

RIEBOMREICES LTEZYD F—RIIAREMICEZZDICTHERINTUVS D B

L. EMAERICE DK HREMFLAEBREE T — NV I LET 1 B, COI—J TV hE

AEEARRD PR TRIREOEVVEREES ET) VI, BREYE - BBEEO IR VW R XLy
EEOHIBEELEZER T AL SRINTE D, I ERICEMIROEBEZEX 23RN ZTRILET

19

T=ABHMI—Jx b (DA) @ PRFEDIUR - WEZIBHTEIRENTY, DAT— Y MIAT
INTERREBE T2y MIHLIE. OS5 LEBHELEREICESTHRZISD (FMEERL)

HETLOD. BUIRENIE - 1M ET engineering Fi& - TTIIHEREZIRELET 20 21, 9
DEATL—23> T CNFTORBEE (BREINEFHE. sUBRES. 7/, 4eets
BRE) ®»T—RZOXZER - TN EEC IOV T EERL. LLMICEZ TROTI>av%
ERLET 2, YIHERRTIEDELIERMI L V> HMEREDIENDH X TRL. EHOT7 70—
FHRUEBHESHATILSRBEINET 3, EYCTILOKRDDIC THEN+ABSIRT. T5THITA
ISHEBRZEZTRA] AL, RENICERETFILOLER— GEREHE - siUE - E7 /L&
HEZORIL. SSICABARERITOSII—RFET) ZBBERLET 2,

HRFEIT O FI—YzY b (MLE) : EFUYVIOEMFNRE - RITEIEYLF Y, MLETZ—
IV MMIAREREDAI -V 1Y FOREAREZFHAWMD. T—2t vy b2Fb—ERRTY > 7
DY L TRRZIBEL XY 25, O LETPythond— K493 7O 7 M EEEL. LLMAS
Bl-O—RERITLTETILES - FMEEITVET 26 , MLET—Y 1> MCIXEBOHER—X
(EIYT1YvIRXEY) ELTEMFEESATISUDAPIRF XY FHAEZSNTED, O—RE
B IC IS BN CRITRE LR ETF23ITRDEINTUVET 27, TSICIEY—FXEVELT
I—REFTHOIS—XAyt—2%0O0J%28BEL. REEICEEhZ 7O MIT7r—RNAvIL
TIA—R%ZEE8EE-VLSALET 8, COLSICLTA—-FER->RIT>I5—EBED/IL—
xBENICITV. TEMNICETILIEE - SHEZZITLET 29,

MEDIT—V Y FIHBXEV ZB L THEICERXIBELADSEBIELE T 30, HEXEVICEEIT
L—> 3> OREREEHR (FRUVFHHA. AT —4. RESNLEITRE. BER. DSHED0Tr—R/NNv D)

HETERIN. BEICIGCTBRINEYT 30, I—Jx Y bIIZ. COREXEUADT I IEHEH
FAEINTED B: DAIRLBEE BB, MLEFIREATL—> 3 v OERICETT3IE) | EHOD
BUOWPHrbERFLEFY 31 2, THICKRI—Jr MNIBRIOEREE (TEY —Ri0E) ¢ RERFIEE
(EeoTryvoitlB) 256, KEICHLCTHMTHITHR (B:  MLEOTNYIEE) £1TXDLDIC
BoTWVWET 30 33, ZOLSHBEEICK > TAleksid. KX VHIERICIEE LTI © 7 — 2 BB DIF
REMIUTEDD. MEERIATI-RETOCRELEHTED B ZEDAIREICHE>TWVWET 3¢ 35,

B®2: AleksD > X7 L§&Et. 3DDI—T x> b (IEMREFEE=DS. T—2DIFE=DA. BHFEIFE=
MLE) HEXEVU L TEBEREZPDEDTS 30, EI—V IV MNIESOIEY—REE - T
Ty UREDFS. EFANE (fl: DSORBXXHMERN 16 ) ©V—ILHH (F: MLEQAutoMLZ 1 T3 1)
APl) ZFRIFLTWVS, ABHREIGVHICHREME T —2%2 52 37513 T. UBEOEERIZAleksh£TIE
L9 3,


https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Image%3A%20Refer%20to%20caption%20Figure,through%20interactions%20among%20the%20agents
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=distinct%20responsibilities%20and%20functions%3A%20the,Depending%20on%20the
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=autonomously%20perceive%20information%2C%20perform%20reasoning,This%20shift%20opens%20promising
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=distinct%20responsibilities%20and%20functions%3A%20the,Depending%20on%20the
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=To%20incorporate%20domain%20knowledge%20into,memory%20of%20the%20DS%20agent
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=After%20each%20modeling%20iteration%2C%20the,informed%20improvements%20to%20data
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=domain%20knowledge%20relevance,structure%20of%20the%20agentic%20framework
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=agent%20assesses%20whether%20the%20result,This%20feedback%20loop%20enables%20iterative
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=biology%20relevance%20of%20proposed%20analytical,from%20the%20DA%20agent%20and
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=We%20developed%20a%20DA%20agent,feature%20derivation%20and%20feature%20selection
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=At%20each%20iteration%2C%20the%20DA,options%20are%20classification%20and%20regression
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=metadata%2C%20sample%20rows%2C%20and%20full,options%20are%20classification%20and%20regression
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Each%20Aleks%E2%80%99%20process%20iteration%20concludes,analysis%20code%20for%20human%20researchers
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=We%20developed%20an%20MLE%20agent,capturing%20them%20for%20downstream%20use
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=reviews%20human%20researcher%20questions%20and,capturing%20them%20for%20downstream%20use
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=The%20key%20for%20the%20MLE,fed%20back%20to%20the%20prompt
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=API%20document%20of%20possible%20libraries,and%20error%20handling%20within%20a
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=efficiency,and%20stability%20while%20executing%20autonomously
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=generates%20experimental%20results%20for%20review,and%20domain%20relevance%2C%20providing%20a
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=generates%20experimental%20results%20for%20review,and%20domain%20relevance%2C%20providing%20a
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=scientific%20question%20and%20corresponding%20datasets,access%20to%20the%20complete%20experimental
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=limited%20to%20the%20dataset%2C%20task,distraction%20from%20irrelevant%20historical%20details
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=generates%20experimental%20results%20for%20review,and%20domain%20relevance%2C%20providing%20a
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=shared%20memory%20to%20enable%20communication,driven%20scientific%20research
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=skills%20for%20specific%20tasks%20that,driven%20scientific%20research
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=or%20machine%20learning%20engineering,answers%20derived%20from%20the%20data
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=generates%20experimental%20results%20for%20review,and%20domain%20relevance%2C%20providing%20a
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=To%20incorporate%20domain%20knowledge%20into,memory%20of%20the%20DS%20agent

3.MEMER T AICE 1T B RAKRBROAE L AR

WX TR Za—3—IMOT RUBEZHRICTL—TNA V5FBE (GRBD) ORPILK%E FRITZHRET
AleksZARREEL TWET 36 37, CHIFTRTOTVAMILARECTHNECRERBICFUBGREEZEZZHD
THH. CIHREFRCHREDEADN KO SNTUVBHEETY 36 . HARTFT—LIF2019-2024FDEHEICH
37T ROBET—2ZIREL. 10mX10mJ )y R EICEREDERKE (REROEGV) ZRBEIdL
BHIS. VE— eIV THROMEEER (B EV) PRERVILIADOENERICET BIERECZMML
RZERT—2tEy beBELELL 3 320, ABHAREDSAlkSADANIZL > TILT, TOT—4
Ty b Bl N2023£FIC (F72132024410) GRBDICEFT BT RUZEFRAE L] WS BAEEDOEM
ZEZBLEITLE 90 4, T—20FI0E (FTLOREPIEENIERY) S, MEREN SO
KITETOIRNT O ZAleksICERTRNEETY 2,

AleksISERESNIRmAR201 T L—2a Y DFERNT. BEMNICFHETIIOBRCRXEEZRDIRLELT:

43, FTEXplE LT, FRD3T— x> b (DS+DA+MLE) #8/ - ZILXEVHB VS 2L hRAleksZ F
WT. 2023FFAl £ 2024F FRAD Z N2 NICDVWTSEIS DIMILICRE (WHI7O0> 7 MMEELC TLLMD 5 >
HALMICEZEVWETHE) LELE 4 45, HR. WITNORTICE VLW THAleksIZREMISHRBO WL 2
REICPRL. BEANOEZR (FRETIECZDHA) ZRETHICNTEH LR 6, FIS. FARRD
FETCICBYBHEERN L ZBENICEBIRTE AR INTUOE T, 2024F0REHKFHTIEK. —8
LT MEl@mE) & LTIRW (MEMSEESMEL LTFRD 47 0 2023F0FATIE M98 ¢ MER]

DOWITNBHELSZBFRENTIO-FERLELRE 47, EHE. 2023F BB TIFE—ORTHICHTE (K
JERFEDZEHE) cEF (BREHBOFA) OmAZFML. LOBEAARICTIDEZZT—XBRES

NELR 8, COLSICHBEREBFRZHATERT IIRIEVIE. LLMOEBEFIEBNA 7 X Ab$ R&
ICEEZIRTORXATHERBRLINTVET 49,

BT TAleksHRIEMICIKB L 7= ET ILDOMEEIE. 2023FEFA (DEDIFEE) TELEHEE093~0.95r5
VWKZEISEL 50 . 20245 T (ERDIBE) THRERKR H0.75~0.821REORFAEERLELE
51, 72X ZUIE2023EFHTO L H 35T TIE. BRIEETILOIEMRIEIL.5% - EAH T FF1{E0.95%ZM L«
EETTH EH ERMEAS3ICH LARELA0 L Wo e HHRBERZHELTVET 50, EERZREVC IS Aleksid
SRIVEBZIBEMT—ROBIRHBETELLITVWELE 52, $hHE NOBFEOREEFATZ1 &V
SEWERIRL. 5Xx6NcT—4h5 MN2023F0RE%EB FIZERSNILICRET 2L cHIC. HBEZ
e LCHIEA (2022F 471 OREBEPHBBROAZAVDSILSICHFFLELRE 2, THICKD
RETF—ADRHREHT. BUAEFHTHONTVET, ZDRIFAleksDDST— > AR O—B
MEFTVvI LIERREEZONET 53,

FHEOFRICEAL TH. AleksiS#EDBELILICEELERICINR L TOKEEmZRLELL ¥ %, &
FDS3BIET -2ty MITh SFET SEFEH (P BEORRMGE. XBEIOER., {HHlE - B - £
BHEVIZY) ZHROICETILZEL 5 1 T7L—2a hECICONENS ZHAEOE LiREFEZR
BIBEIICHBDELE 5, IR HIBEREZZOFEIFESRODIC RPEE (infection lag)s D}
REBAL. H3MRDARIC—EDREE T ZRITIOEBORRRAZFIHEL LTEDHLTWVWEY %,
Chid TEMMICEE Y 2RPROFEZMKT 51 CWSEMREOHRERMLILBDT, BR37T—
2 EDOHEETIIRS FASVHIBZRNBLIBHAIHEER LT % o B Aleks 'R ETIL £ THREIC
BRUIHHICIE TRIFE X TORRMEY THIERER (ZEBER) 1 TREY 7 X eiEEiEsu tuvo
oo BEOMBRTHEEMHIHMSNTUVBIHDHAEZFENTVE LR 4, N5 IIEFHRZEHME CBRT
BLOBMEZRRERIIFHETH D Aleks M EM A FRIEAFE Z NEICEN L TVWS 2R LTVWETY

57

HoLH. AlekshMERT 5 INTDIREFHNKRIFAREL o 7cDIF TIE B D TR A PICIIXHABED 5B
BeRBHDODT—2EY MTEENTVEBWMER (B NAN-IRT MLEREROBHE %) . E
ENERIETTMLET—2 22 b O—RUETERVDDBLHD XL 9. ZDLSRIFE. AleksiFIRE
B« BRERIBHOAROTRDAITL—2 a VICEC K SHABINTE D, FRELERIIBAISEAS


https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Grapevine%20red%20blotch%20disease%20,can%20reach%20%C2%A0%2468%2C548%20per%20hectare
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=,Spatiotemporal%20spread
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Grapevine%20red%20blotch%20disease%20,can%20reach%20%C2%A0%2468%2C548%20per%20hectare
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=possible%20management%20practices,from%20remote%20sensing%20and%20partial
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=possible%20management%20practices,goal%20is%20to%20predict%20redvine
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=develop%20a%20machine%20learning%20solution,managed%20and%20conducted%20by%20Aleks
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=For%20all%20experimental%20runs%2C%20Aleks,years%20and%20was%20input%20into
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=and%20the%20corresponding%20dataset,scale%20preliminary%20test
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Aleks%20without%20any%20preprocessing%2C%20such,scale%20preliminary%20test
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=We%20designed%20four%20experiments%20to,subsequent%20ablation%20comparisons%20with%20alternative
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=For%20all%20experimental%20runs%2C%20Aleks,scale%20preliminary%20test
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Overall%2C%20Aleks%20achieved%20the%20full,for%20the%20next%20iteration%20autonomously
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Aleks%20demonstrated%20a%20strong%20and,helps%20mitigate%20potential%20biases%20introduced
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Aleks%20demonstrated%20a%20strong%20and,helps%20mitigate%20potential%20biases%20introduced
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=In%20contrast%2C%20for%20the%202023,biases%20introduced%20during%20LLM%20pretraining
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=both%20formulations%2C%20sometimes%20even%20within,helps%20mitigate%20potential%20biases%20introduced
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Experiment%20Best%20Model%20Iteration%20Total,6256
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Exp1%202023%20,5572
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Experiment%20Best%20Model%20Iteration%20Total,6256
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Furthermore%2C%20Aleks%20consistently%20identified%20the,the%20subsequent%20analyses%20remained%20valid
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Furthermore%2C%20Aleks%20consistently%20identified%20the,the%20subsequent%20analyses%20remained%20valid
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=tasked%20with%20predicting%202023%20GRBD,the%20subsequent%20analyses%20remained%20valid
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Aleks%20also%20steadily%20identified%20key,selection%20behavior%20demonstrated%20the%20efficacy
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Aleks%20concluded%20each%20experiment%20run,preferred%20to%20reduce%20overfitting%20risks
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=In%20the%20early%20stages%20of,knowledge%20beyond%20pure%20data%20science
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=In%20the%20early%20stages%20of,knowledge%20beyond%20pure%20data%20science
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=iterations%20progressed%2C%20it%20gradually%20began,were%20not%20available%20in%20the
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=iterations%20progressed%2C%20it%20gradually%20began,were%20not%20available%20in%20the
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Aleks%20also%20steadily%20identified%20key,selection%20behavior%20demonstrated%20the%20efficacy
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=the%20counts%20of%20GRBD%20infected,driven%20approaches%20to%20scientific%20questions
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=operations,iterations%20and%20considered%20by%20Aleks
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=deeper%20integration%20of%20plant%20science,iterations%20and%20considered%20by%20Aleks

NBRECBOTVETY 8 o REAICAleksH® THHREANDEE) L LTHATBZETILIE. BICFARE
NMEREDETILEWVS LD, Fillitae FPIMBMICE I <BREDNS Y ADBENT-ETFITLE ., B
RIS, BRIBFHBISET TULMEREZRE DD EMFNICERDIFTEIZ2EHTHEHINICETILE

WOEADHD EY 54 o THUIAleksH R XA VHICIRT LT THIETES M ZHRI LS| ThTLS

cHT. ANEREEICE>TERLPITVWETONRREZER L TLEIRDBHHEEXET €0 5%,

MU EDAleksARDMRERREET I A SBX TIITSICHERE (FIL—>a3»XaT7r) LT, AleksDE
BEROEMEANZBIMREEDITHONE LR 61, EXp2TIEDST—Y > b (KX VHIEIEY) 2RV
B (DA+MLED &) TRIUFRBICHH. COEFHZHRRLTUVET 2 , Z20FER. FPIFFEHIE VO Aleks
ISHNEAD SIEREFEA DB IO S =T UV JICEDNE T EMENBREREL D HEHNARBER L T%
BRITBRZBEVHRESNELE 8, BEEMNICIE. 2023FEFRTIITT — 2 OERIFH =B EMNICELE
TR SHEMNICEE TS BRIFIFMEEIIS . 204FEF R TIREEARAAMZ RHEE TRB T3
T—RHBH o CREINTVET &, FERELTETILOERESP—EMHMNELRDN. DST— TV b
DEBUNFEIEDICR T EBRRENTVET 65 66

RICEXp3TIRI—Y Yy MMERIZTICELDD. DATI—C 1Y FOBRBRTE3RBRERE REDTTL—
2aVDBHROAHICHIR) LTHZITIEDTHhNEL: 2, ChidHBEXEUHISREBREZMMDORE
T, WHIXEREZBELX SNIZRETITHOE 28 A TT. TORER. PIEDAleksDEFIEBHAELEL
foo BHDEIRD N2 —VIC—BEDPBELED, LEIDITFL—> 3 THREAED > 1M EBREATL
FSEEIANHEAINIOTY 7, CHIFBEDHTHRZEI TLWRVLOHICHENBIERDTEHL
CCEBREKLET, F—FNICT—R)—=7—=Y (RRT—RDEA) BPEELTLES I ZIBHEHAUSH
FLz 8, TCICRDODRIETEIESNICIFWVWR. 5 LIcHBIZIREBREEZ 7IEET3RIEIEDE
FEEZRLTWLWEY 68 69,

B%ICEXpATIid. FERMICERBEENALLMO OV T FEZBI3IFCIEAMLLIEBEERIEZ. FO—
NVBEZRE (V—4—KR—F) 28A$3HEADAINELE 0, EFNICIF. EELPREBEY L
METIVEREITZHRZRLEENZHEXEY C3AICHEFL. RAGCEROEMICHERDLSICTDH L
S5IKTY. LHALET—XXET1 Tld 200 T7L—> a3V BEOEBERSLLM (DeepSeek Chat) @
=0 RAICNE 7. ORIV —A—HR—RZANTHHELOEZEWEVIESNFEATLE

12, BUWTERIE. ExpdD2024FFAITEKICE VS (R*=0.90) MREINIZHOD. BHSHANR
2 A—FRONIT TIET—2DRAT7Z2T A MEBECERR L TV LIBT3 —RBAH D F L1

B, BTRFEOETIVERIIM EARER o /e dERICHEITRD 2 7cb DD AIERI— FOREEE W
SHEEEZELOICTIERBERDE L # 5, b MABLEEREDS. AleksTlE K X1 N5
I—Cx Y b eRIBEEXAEUNMRICEELRREZRIELTVWS ZEAHEER TN TULET,

REBIC. BONREBETILORBYDFHMEINE LT, Aleksh EE H L12023FEFRIBORI M ETIL
Z. TOFERFIFEDHHE TS LT2024FE7 —RIEALILE 3. AREOBETTRATELLOTY
Mo W (2024FETINZ2023FET—42A) dbEAAsON. CES5LFVVEREEHIFLELL 8, D&ED
Aleksh™ERE L Icnii Fk - BREBREZEFLVWTHENTH D, T - 2FEOBFETII R < RENGER
ZRATVWBIEDTEREINELE @ 80, ARF—LI. COETILZAVTIT FUVBERDORRY RS
Ry TZER L. RMOY T U ITHEEEICRITEHAADITOTVWEY (LTSNS —LEDIE
HATHRIE—RAETNhTUVEEA) 81 82, TDLSICAleksidT—2 ETRVWFAIMRE ZLMtZRL
23 TH, RELOBRBRERBICODEDZIHRZ LIFLEBESNTVES,

4. AleksDEFHE ¥ EFi - RERDORIFFATAI L DL T

AleksDEBIE. TNFETORZERBEIFAIY —ILEEARTVL DO OEFHFIFRL Y FEHATVWET, 2D
F—id. IETOCXLBZERNICKRETIZETY 8 4, EROZOEWMFEZY—ILIZ. BREIN
7220 BIZIEDBEBROIFECNAN—NFA—ERBLRY) ZEIMLTZ2HDT. ABHARENESX
TeFIBICRE > THRVERZIRT TS BEb) ICBE-oTWELE 8, ZHITX LAleksid. HARDBEWLE


https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=operations,iterations%20and%20considered%20by%20Aleks
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Aleks%20concluded%20each%20experiment%20run,preferred%20to%20reduce%20overfitting%20risks
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Aleks%20concluded%20each%20experiment%20run,preferred%20to%20reduce%20overfitting%20risks
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=scientific%20question,structure%20of%20the%20agentic%20framework
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Aleks%20concluded%20each%20experiment%20run,preferred%20to%20reduce%20overfitting%20risks
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=The%20second%20experiment%20evaluated%20the,making
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=The%20second%20experiment%20evaluated%20the,explored%20a%20simplified%20global%20history
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=The%20behavioral%20differences%20of%20Aleks,as%20observed%20in%20the%202023
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=the%20early%20iterations%20of%20an,knowledge%20to%20addressing%20scientific%20questions
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=The%20behavioral%20differences%20of%20Aleks,set%20of%20original%20features%20while
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=prediction%20task%2C%20or%20terminated%20prematurely,knowledge%20to%20addressing%20scientific%20questions
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=The%20second%20experiment%20evaluated%20the,explored%20a%20simplified%20global%20history
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=When%20the%20DA%20agent%20was,by%20Aleks%2C%20which%20could%20be
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=suggested%20repeatedly%20even%20when%20they,to%20the%20shared%20experimental%20history
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=suggested%20repeatedly%20even%20when%20they,to%20the%20shared%20experimental%20history
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=14%20in%20Exp3%20for%20the,to%20the%20shared%20experimental%20history
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=experimental%20records%20rather%20than%20the,structure%20could%20sustain%20system%20performance
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=In%20our%20attempts%2C%20adding%20a,Nevertheless%2C%20this%20warrants%20further
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Because%20all%20experimental%20records%20from,powered%20MAS%20systems
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=It%20is%20worth%20noting%20that,of%20formal%20methods%20to%20evaluate
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=It%20is%20worth%20noting%20that,powered%20agents
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=engineering%20contributed%20to%20this%20result,powered%20agents
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=When%20applying%20model%20suggestions%20from,All%20other%20components
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=including%20data%20preprocessing%2C%20feature%20generation,knowledge%20into%20the%20modeling%20process
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Modeling%20Suggestions%20Question%20for%20Testing,differences%20due%20to%20prompt%20variation
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Aleks%20demonstrated%20strong%20generalizability%20across,feature%20generation%20functions%2C%20and%20modeling
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=a%20similarly%20high%20correlation%20in,knowledge%20into%20the%20modeling%20process
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=expanding%20the%20scope%20and%20reliability,request%20and%20growers%20written%20consent
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=that%20the%20best%20models%20from,request%20and%20growers%20written%20consent
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=5
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=autonomy%20in%20addressing%20complex%20scientific,but%20also%20integrates%20knowledge%20across
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=autonomy%20in%20addressing%20complex%20scientific,but%20also%20integrates%20knowledge%20across

BEL. BomEB 7 7O—FZB8L. BRZEBRLTRORATY T2 ROZ T THREBBREDIL—
T7ZB8aTEE 3R EITY 8, flZIFAleksIFFHEEIRS R DANGIEESNT. BSZALIER
(PERSFIZO7. BRESRARY) ZERLTHRELTVWEY & 86, ZO&SICFHEREDRES S
ANCERTHRFHE. ABDIETZ LICHENERREZIT>EDBRMEZRIHDTT,

E_DEFHEIE. ARESEETIL (LLM) 2 LICARMEN7 7O0-F2RBALTVWEETY, @
Z£IZH TRobot Scientist (AR w bRIEE) | CEEINDZ L SHB. HER XA VKL LBEEMES X T
L (FIZISEBOEGCFEEREZ T ocAdamPRIEI VU —Z > J % iTofcEve) HEELELT L
M LENSIIFFNICED SNIRERTECHBZ 7L IV A LZEBICRITIBZIF AN XTLTH

D, KREDORBIEICFHCTIST ZRABEIFEENT L. —HAlekslE. LLMDOHDEMAS BB LR
FERTAICT. BMERERCT —RRANEDO > THEBR—IATHL TCEZABREDOIL—LT—0%F
HLTWEY 15 87, LLMARX AV THFX MOASMBEIRZ 22 %EH L. Aleks|ZFEPIENE%Z PIERIC
MDAHDDONBRLHMNCPODEDTEZLSICHRDEL 15 87, FICIILFI—J TV MEEICT ST
LT —DODLIMTIZAN—L ENBRWEREROEMMZF—LE L THTECIZ3ABHLLEDEATTY

87 88

o

B=DRA> I FRAVHBET—ABZOBERRE T, AleksdDSI—I x>y FHARLIEEL SIS,

AT LIIERFEORENLEIT THRCEENENEYE (VI XOXMR) Z2FICERBLFET 68 o, fF
kDAutoML (BEMEMTE) FETIE. ETILRBEDR LN TR THER DRI 2 EFEE O EH M iE AR
ICEROLNTWVWELT. LA LAlKsSIEI—C x> MEEEZEBEL T TBELEK DT ONT Y IXZED,

EMROKLSIIRZBUVEHNSBEIRLET 4 65, ZORRIE. HIZIEESER L IESEENBYRED
HFICEITBEINDDTH-712D 56 . HEENZRETIFLEWVWET I THBRLY T RAMDNEVG S

RZI AW 4 ICRNTWVWET, TS5 LABRIBRLGRRZEI:TITASRIE. TS5V IRy IRIZRDHSE
BAIBRADKEHES T,

T 5. AHABISHEMRFEAOTBERE WS EHEDIFB F9, MOFICHART—XEBEMLAEN TV AEY

REBEFICEWVT, AleksiZERAIOERMZTRLIARITEEXET 89 . PhenoAssistant 90 7 ¥ —E8xIEE
BAIY 27 ADEYRBEBF THASNTVWE LD, ARDPBELRILDIERESZZVENRDH D REEH
BEICIIES>TVWERBATLE 91, AleksiZCDF vy 7ZBH. AFKRE TRERRO—EEZRTTE:

CCEBEREICRLTWVWET 46, CHIFBICHEYMRIZERLIT TR, HE5D3RERFICEITIMEMRILAD
FEBNSFEALILORTTHD. BEESD HENRREOEDFZHEE - BERIE2ZBICHD] LR

TWE9 92,

5. {th5 EF D BIREAFKAIE DLLEE - X3

Aleks|C$E L 7- AR HAEAIOR A 1S, EERLBRBEETEIELDDHD £, TNZTNT7TO—F®
WROFBICEVWVHAHBDETH, TILFI—JzY MPLUMEREW @SB REONF T, UTICEELA
ZE(F. Alekst DLEEZITVWE T,

« N1 F + BIZESHEF: Robin - 2025&F (L E SNz TRobiny 1. XBAEI—-S Y beF—49Hh
I-SJIY b eEAEDLERIILFI—VI Y b RATLT. HROESAEH SRHIIE. BBt
B, T—2@BFETEEBELTVET 3, RBKEEBJAMD (INBERZEM) (I 3FHRAEED
& (Bf7FZERipasudilOFAR) ZRE L. ISICZOERKEEM®AT 3EHEE RNAY—T >
RIRHT) ETIRE - RITLASITEENTY % 95, RobinlZHARDHMMR Ty TERELBAHMLL
OB EFFEN % | REICHEBRHEORREVSHEEZLIFTVWET 97, —AT. RREKIZA
RPORY kDTS TSRAVHIL—T) BITHD %8 AleksD & S BT—RBIFFTER T T 7
O—FHELDFET (RobinlIERBRZEO R TIDBEHAAATVET) . ME OB ZE
BALERSERICEADH D PHIFEX CAIDMART AV Z2EETZH L THBELTVET,


https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=5
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Unlike%20conventional%20machine%20learning%20experiments,All%20reported%20metrics
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=results%20accordingly,R%C2%B2%20and%20RMSE%20for%20regression
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=autonomously%20perceive%20information%2C%20perform%20reasoning,This%20shift%20opens%20promising
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=considerable%20computational%20and%20energy%20resources,team%20to%20address%20complex%20problems
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=autonomously%20perceive%20information%2C%20perform%20reasoning,This%20shift%20opens%20promising
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=considerable%20computational%20and%20energy%20resources,team%20to%20address%20complex%20problems
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=considerable%20computational%20and%20energy%20resources,team%20to%20address%20complex%20problems
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=cover%20a%20wide%20range%20of,team%20to%20address%20complex%20problems
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=The%20behavioral%20differences%20of%20Aleks,as%20observed%20in%20the%202023
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=the%20early%20iterations%20of%20an,knowledge%20to%20addressing%20scientific%20questions
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Aleks%20concluded%20each%20experiment%20run,preferred%20to%20reduce%20overfitting%20risks
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=The%20behavioral%20differences%20of%20Aleks,set%20of%20original%20features%20while
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=iterations%20progressed%2C%20it%20gradually%20began,were%20not%20available%20in%20the
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Aleks%20concluded%20each%20experiment%20run,preferred%20to%20reduce%20overfitting%20risks
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=For%20plant%20sciences%2C%20an%20early,powered%20IA%20or%20MAS
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=chen2025phenoassistant%20%2C%20which%20employs%20a,powered%20MAS%20systems
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=phenotype%20extraction%2C%20analysis%2C%20and%20visualization,research%20questions%20in%20plant%20sciences
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Overall%2C%20Aleks%20achieved%20the%20full,for%20the%20next%20iteration%20autonomously
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=outcomes,prevailing%20paradigm%20of%20scientific%20discovery
https://arxiv.org/abs/2505.13400#:~:text=,By%20applying%20this
https://arxiv.org/abs/2505.13400#:~:text=search%20agents%20with%20data%20analysis,To%20elucidate%20the%20mechanism%20of
https://arxiv.org/abs/2505.13400#:~:text=degeneration%20,the%20main%20text%20of%20this
https://arxiv.org/abs/2505.13400#:~:text=,results%2C%20and%20generate%20updated%20hypotheses
https://arxiv.org/abs/2505.13400#:~:text=achieving%20a%20semi,revealed%20upregulation%20of%20ABCA1%2C%20a
https://arxiv.org/abs/2505.13400#:~:text=experimental%20plans%2C%20data%20analyses%2C%20and,driven%20scientific%20discovery

« MERIZE95: MAPPS - MEIRIZTIE. Texas AAMAKZED Y IL—FHBERI—2 ¥ Mo & 3HEHE
FIL—LT—% TMAPPS) %#BFEL L7 9, MAPPSIZD—o70-75>F— (LLMTHERS
NELANILEREREZIFE) CA—FERI—-S b WIMHEPY I aL—Ya>0d—-REH
BER) « BEI-Tr3—4— (T7—KOEBEPAMEMRCOI V250> 3 VEE) MO
BIYNFI—CIY I ATALTY 100 101, EEEEFACHFRMPERD R X T, RROEE
HARERNA 754 V0 ZBI TLLMOERICFIEZFHE T 28EhZRLE L 102, £ 5L HMAPPS
TIIABAEED 74— FNAYIEEDANZHRKETEHR-TED 103 FL2HBELVS LD AR A
DFATD TT, AleksZ DEWLE. AlekshMFE R X VIS (HEYRER) ZRAZICHEDDICH L.
MAPPS|Z4EEERI (DFTSHEAY) CWSEEAFEZES 2 — L TRDIAADD. FHEIFEIFLLM
DEIRWEENICERTWEETY 104 105, WFNDBIIILFI—T > b TEMAYEZMELTVWET
H. Aleksh'EER TRA) ORBELISENTZDICH L. MAPPSIZRER TFIE) OSHHBEAZZITE
FALTWBREERET,

- P B FEDEENML: Agent Laboratory / AutoML-Agent - #FBAZRZ D6 D% BELT 35
& LT, TAgent Laboratoryl ¥ TAutoML-Agent] EWo7LLMI—S Y ER—=XDTL—L
T—ONBRESNTWVWET, Agent LaboratorylZLLM% W TXERAZE. RERSREH. £1T. LAKR—F
BEFTZEHTITISCATLTIN. 77Ty FOHARRBIFFLEAFTEIHELNHD. 70O
FRAED TR —RAERICET 2R EFHMESNTULWET 106 , AutoML-AgentiEILIE - €7 )L
BIR - NAN=NFA—ami#EMl « POH 2 TILETOAUMOMLNA FS5A 2T INFI—IT > b
TEBELEDBOT, EZa—IIREICLZMEALZRLIZDDD R X1 HEOHEMAAHPFERD
FRRRISEREY L THERD E LT 107, AleksiZINSICHAR HESTFICHMELLIEAEI—> o> b

(DS) Z2BC CrTHMIPHOEBRLT—29HEFRBL TLERIBNTULE Y, £lLMI—
P2 EONETRROBEEREREZTS>—A. REDOETILHESEIFAutoML (Fl: auto-sklearn) %
ERALTREMEZRRT 2H L. LLMOEMEBEY —ILOEHEEAEDETNTT ) v FE&EHC
BoTWBRBEHTY 108 109,

bFREROBEL: ChemCrow/OKRw MEFEE - (LEDHFTIE. GPTAZHEVI—J Uk
ChemCrow] HEHERP RS v I THA Y OBEIOLXZBELLIFIAHD £9 110,
ChemCrowl&ZE X 7O > 7 R TGPTICZ RV DERPRAT v ITHEZEH. ARItEEEZZIETS
WEEBAITORA P LTHEELEY w0, —A, EROKRY FOEHRATHIILFI—J T2 X
ORTF4 VZADNEATED, XERFRI -V b - REHBEI-Cz b - ORy MMET->x
EhhSEEEINS TRy MEEE] MERESINTULET, THICED. BRSO ETD IR
FEZBEFTLDOD. BALMOHELRCHERBRZITS AR RD20Hh ¢ 11
12 , Aleksz MEWE. AlekslIFTZRICTSRINT—R2ATREITZDICH L. ChS5EFEAIIY
ERBEBLZEEINTIL—TETEELTVBR AT, NENICIFAleksD & 5BV 7 + Tz 7RIE
FrORy FSHRIEEL. TORINE T4 PHILEECEDHRBFEY AT LDEDHFT—HRLT
ZulEehH D £ 2,

COESICEEHTHRART 7O—FHERIATVLE TN, Aleksld Te2BEMYE & TEMAMERES) =
BRTETRBELEATEIS>TWREEZ T, e XTFLNARBOHEPEEIL—ILICE> TWED%=.
AlekslFLLMI—> x> FORAHGRTIED DD, ZOBEZHSHICAFTNHRT -V hEHEEXEY
ICL 2 HIEMEBE HAAATWET 65 67 , CHIKRBAILEMAIDNS TV Y FEHEZXZEET. 5%
P FTHLEEZICAZHRABETL L S,

6. SEDRETEEN L KR - RIERTERE

AleksDBfZEIE. BERMARIZAIOTEEMZRT—A T, TORZIERBICAITIERBLZEIEDICLTVE

T FIRMNAAETIE. S T2BROmINEEREETYT, SEIOS—X Tk, —HTI—KD
NTICKBHRERBARON 27k DIC B AIT—C Y MAERLEAITHRERP I - REVLWHICKRIET 3
HhEWSEENH D £9, FFEMICIE. AIERRTI— RIS T 3ERFEZBVIREY T X F0B#FEHARA]


https://arxiv.org/html/2506.05616v1#:~:text=We%20aim%20at%20designing%20language,including%20invoking%20a%20force%20field
https://arxiv.org/html/2506.05616v1#:~:text=Materials%20Agent%20unifying%20Planning%2C%20Physics%2C,materials%20discovery%20with%20greater%20autonomy
https://arxiv.org/html/2506.05616v1#:~:text=Mediator,feedback%2C%20and%20ensures%20robustness%20through
https://arxiv.org/html/2506.05616v1#:~:text=Concretely%2C%20unlike%20most%20existing%20approaches,agent%20system
https://arxiv.org/html/2506.05616v1#:~:text=agents%20to%20determine%20the%20sequence,tasks%2C%20generating%20code%2C%20and%20integrating
https://arxiv.org/html/2506.05616v1#:~:text=We%20aim%20at%20designing%20language,The%20Scientific%20Mediator%20coordinates
https://arxiv.org/html/2506.05616v1#:~:text=include%20human%20experts%20in%20the,compared%20with%20prior%20generative%20models
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=al,Their%20results
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=challenges%2C%20its%20outputs%20often%20fell,%282025
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=match%20at%20L379%20MLE%20agent,well%20scoped%20and%20thoroughly%20documented
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=MLE%20agent%20was%20configured%20to,this%20study%20was%20DeepSeek%20Chat
https://chemrxiv.org/engage/api-gateway/chemrxiv/assets/orp/resource/item/66a8c11bc9c6a5c07a7a59c0/original/a-multi-agent-driven-robotic-ai-chemist-enabling-autonomous-chemical-research-on-demand.pdf?trk=public_post_comment-text#:~:text=various%20domains%2C%20including%20chemistry%2C%20where,powered%20agent
https://chemrxiv.org/engage/api-gateway/chemrxiv/assets/orp/resource/item/66a8c11bc9c6a5c07a7a59c0/original/a-multi-agent-driven-robotic-ai-chemist-enabling-autonomous-chemical-research-on-demand.pdf?trk=public_post_comment-text#:~:text=various%20domains%2C%20including%20chemistry%2C%20where,powered%20agent
https://chemrxiv.org/engage/api-gateway/chemrxiv/assets/orp/resource/item/66a8c11bc9c6a5c07a7a59c0/original/a-multi-agent-driven-robotic-ai-chemist-enabling-autonomous-chemical-research-on-demand.pdf?trk=public_post_comment-text#:~:text=advanced%20research%20tools,robotic%20arms%20that%20perform%20precise
https://chemrxiv.org/engage/api-gateway/chemrxiv/assets/orp/resource/item/66a8c11bc9c6a5c07a7a59c0/original/a-multi-agent-driven-robotic-ai-chemist-enabling-autonomous-chemical-research-on-demand.pdf?trk=public_post_comment-text#:~:text=robotics%20has%20also%20made%20significant,v2%20ORCID
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=outcomes,prevailing%20paradigm%20of%20scientific%20discovery
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=The%20behavioral%20differences%20of%20Aleks,set%20of%20original%20features%20while
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=When%20the%20DA%20agent%20was,by%20Aleks%2C%20which%20could%20be
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=It%20is%20worth%20noting%20that,of%20formal%20methods%20to%20evaluate

ReBBTLELES 13 14, ARESDH, I—2 Y bERI— FOFHEERENSEBOEERAKRAETH
BrEHmLTVLETY 13,

RIS, AleksBEDBEREEILANFRETY, HiRAleksiZEZSNT—4ty FATHIIERESE TV E
IH. DST—Ix Y bHRELICEMT —ZOE BIRIEHIB) E- bV IFRAIBY) ICIERIN
TETTVWEHEA 15, TNEBRRTBICIE. ORY bRloTE ¥ EEH L THIRHRDISOT—FINE - R
BRIBEI TREOIO AT LIRNBETY 15 2, FEEBSDH. FROICORY TS5y b7 —LEREL
TORIIBHE T« DAINEEOmA TREBBLZBIE T ELBERTVEY 2, fIRIEEYRIFETHNIL.
BEFO—2HAleksDIETR TEBDEMT —2ZRET S, LWofcdFUAFBEISNET,

Flew AVTHFAMOIGRMDFRETY, BHLRFEEICL S ERBRBENMMTBER T Y FICHRAET8eM
RHO. BITOLIMTREBEZRABVWHLE LhEEA. ExpdTHASNIcL S BITO—NILEHP ) —
A—R—FAXDOBEEEREZ E5ICHKRL. REINEIRZIROICER - BRI S HEAKROSNET

e 17, h—I RBRZBIDZIHFERS ICIE. LLMICES TAHHT 5 T 07 —IN— L DEES
ERIBUEDN DB TL L S

—7A. RIEN - HENLRECERTI LA AleksD L S BAINEEILT 2 & ARBHARE L DO&EISE
ZEOWETIBDDMEICED T 18, TRACANEEEDICT B &, BRolcAMICEATHRIIFTARLY
RIDBOD ET, BICABDHNALTE S LA R THZARGERRDVELONEY 19, ZESIE. T0D
HERMCAHOEBEORBENT YR ZRVET CEDNREBRBRFEL CBRTVEY 19, KFICHIEH
RTIHEROEEMEP. FHERBEND L VY FIXIFADNTEYGRERREZ LIESICESNAY
3M) LERHIVETY, RERATHNILEMDORIE. EHRFTHNIIENRIEANDEBG L. AIT—
PV MIFOSEBRMBIL-INOREDEEL RSB TL & 5. RERMETIIBICABMEEIERERIEL.
AR - REDBERTF T v I T3 HBINTARCEZISNET 18 120,

SIS AIBRIERRICKEKTETEL5ICHZ EMREOEDFLELL 9, BilRT — 20 EE
DAMISAIBNE S 7osd. AFRRE XL DAENTEENBEVOREISTINTE S L 51045 L DiEsHEd

HHFEYT 121, THIFABDN MAZESH 2ZXZRENCST TR ZBHkL. HEPHREXXILICE

WTHZDESBRAFIANEREINDTL &S50 AILHB Y 2 C E THRRDOMFZILIFSNE—F. AINDB
BT I v IRy I Z2MIC L BHAREDORIMICITIENBETY, HARIAI 2 =71 2T, AINEWH
ROBREMREEP. AZHERREL LTRSS BEOFEHDEZTHIC OV TEREZRDIBEDH B TL &

o

Bl - BEFAEDOREARITT

Aleks|E. HEMHIZICEVWTAIN'REZARTRFNRER7OEL R ZRITTE S AN 2R L0 EHERN S X
TLTY, ZORNAFI—z 2 b770-Fid. T—2RBODHEEFIFEDORMBICED. BLIEREC#E
RUEZMILY BFICBARN— b F—BZRTLE LT, SEFSNIEREHEIIE. ORFERFICHRK
RLIEHTED, BEOEDHEDODZEHITIBENZRHO>TVET 2, LESABRINTFEDR
SNTVETH AleksD & SBEBI—J Y MRIFERSERTSISENL. OKRY FEREROITLEDE
EPHRAEDAGINDOEERZZITTVWCTLLS 2 122, EERDIE. ABMEEDC S LA #H7REFR
ZREADONZEEBO TINETRARELE 27 XT =)L+ AE— R TRENZRBEWCHRTE Z e TY 121,
AleksDiR L7cBEIE. REDABIZANAD—HEFTZET, RFALVSKRADO 7OV T 7%, ABL
ALY E L TEID RV TOKEADERISE DLW TWVWEDTY,

References: AL R— MIRHINH/N [2] SLUBEEER [21] FICEDFERL E L. SEBRD
HEEXHIZ [T] TRLTVWETD,


https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=match%20at%20L637%20direction%20for,powered%20agents
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=direction%20for%20future%20research%3A%20the,powered%20agents
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=match%20at%20L637%20direction%20for,powered%20agents
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=the%20result%20interpretation%20and%20ultimate,based%20research%20studies
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=the%20result%20interpretation%20and%20ultimate,based%20research%20studies
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=outcomes,prevailing%20paradigm%20of%20scientific%20discovery
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=outcomes,prevailing%20paradigm%20of%20scientific%20discovery
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=,Leaderboard%20as%20Global%20Context
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=was%20likely%20influenced%20by%20the,powered%20MAS%20systems
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Finally%2C%20a%20critical%20limitation%20is,on%20the%20system%20or%20excessive
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Finally%2C%20a%20critical%20limitation%20is,diminishes%20the%20benefits%20of%20autonomy
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Finally%2C%20a%20critical%20limitation%20is,diminishes%20the%20benefits%20of%20autonomy
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Finally%2C%20a%20critical%20limitation%20is,on%20the%20system%20or%20excessive
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=human%20intervention%20is%20necessary%20to,diminishes%20the%20benefits%20of%20autonomy
https://note.com/clever_squid3072/n/nb7ea100ffc33#:~:text=%E3%82%82%E3%81%97AI%E3%81%8C%E7%A7%91%E5%AD%A6%E7%9A%84%E7%99%BA%E8%A6%8B%E3%81%99%E3%82%89%E6%8B%85%E3%81%88%E3%82%8B%E3%81%AE%E3%81%A0%E3%81%A8%E3%81%97%E3%81%9F%E3%82%89%E3%80%81%E4%BA%BA%E9%96%93%E3%81%AF%E4%BD%95%E3%82%92%E3%81%99%E3%82%8B%E3%81%AE%E3%81%A7%E3%81%97%E3%82%87%E3%81%86%E3%81%8B%EF%BC%9F%20%E3%81%9D%E3%81%AE%E7%AD%94%E3%81%88%E3%81%AF%E3%80%8C%E3%82%82%E3%81%A3%E3%81%A8%E8%87%AA%E7%94%B1%E3%81%AB%E3%80%81%E3%82%82%E3%81%A3%E3%81%A8%E5%A4%A7%E3%81%8D%E3%81%AA%E5%95%8F%E3%81%84%E3%82%92%E6%8F%8F%E3%81%8F%E3%81%93%E3%81%A8%E3%80%8D%E3%81%A7%E3%81%99%E3%80%82
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=outcomes,prevailing%20paradigm%20of%20scientific%20discovery
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=outcomes,prevailing%20paradigm%20of%20scientific%20discovery
https://note.com/clever_squid3072/n/nb7ea100ffc33#:~:text=Aleks%E3%81%AE%E3%82%88%E3%81%86%E3%81%AB%E3%80%81%E3%81%BE%E3%81%9A%E3%81%AF%E7%89%B9%E5%AE%9A%E3%81%AE%E5%88%86%E9%87%8E%E3%81%A7%E3%80%8C%E8%87%AA%E5%BE%8B%E7%9A%84%E3%81%AB%E6%8E%A2%E7%A9%B6%E3%81%A7%E3%81%8D%E3%82%8BAI%E3%80%8D%E3%81%8C%E7%99%BB%E5%A0%B4%E3%81%97%E3%80%81%E3%82%84%E3%81%8C%E3%81%A6%E4%BB%96%E3%81%AE%E5%88%86%E9%87%8E%E3%81%B8%E6%8B%A1%E5%BC%B5%E3%81%97%E3%81%A6%E3%81%84%E3%81%8F%E3%80%82%E3%81%9D%E3%81%AE%E7%A9%8D%E3%81%BF%E9%87%8D%E3%81%AD%E3%81%AE%E5%BB%B6%E9%95%B7%E7%B7%9A%E4%B8%8A%E3%81%AB%E3%80%8C%E6%B1%8E%E7%94%A8%E7%9A%84%E7%9F%A5%E8%83%BD%E3%80%8D%E3%81%A8%E5%91%BC%E3%81%B9%E3%82%8B%E5%AD%98%E5%9C%A8%E3%81%8C%E5%BD%A2%E6%88%90%20%E3%81%95%E3%82%8C%E3%81%A6%E3%81%84%E3%81%8F%E3%81%AE%E3%81%A7%E3%81%99%E3%80%82
https://note.com/clever_squid3072/n/nb7ea100ffc33#:~:text=%E3%82%82%E3%81%97AI%E3%81%8C%E7%A7%91%E5%AD%A6%E7%9A%84%E7%99%BA%E8%A6%8B%E3%81%99%E3%82%89%E6%8B%85%E3%81%88%E3%82%8B%E3%81%AE%E3%81%A0%E3%81%A8%E3%81%97%E3%81%9F%E3%82%89%E3%80%81%E4%BA%BA%E9%96%93%E3%81%AF%E4%BD%95%E3%82%92%E3%81%99%E3%82%8B%E3%81%AE%E3%81%A7%E3%81%97%E3%82%87%E3%81%86%E3%81%8B%EF%BC%9F%20%E3%81%9D%E3%81%AE%E7%AD%94%E3%81%88%E3%81%AF%E3%80%8C%E3%82%82%E3%81%A3%E3%81%A8%E8%87%AA%E7%94%B1%E3%81%AB%E3%80%81%E3%82%82%E3%81%A3%E3%81%A8%E5%A4%A7%E3%81%8D%E3%81%AA%E5%95%8F%E3%81%84%E3%82%92%E6%8F%8F%E3%81%8F%E3%81%93%E3%81%A8%E3%80%8D%E3%81%A7%E3%81%99%E3%80%82

1 2 4 7 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 8 8 8 87 8 8 90 91
92 106 107 108 109 113 114 115 116 117 118 119 120 [2508.19383] Aleks: Al powered Multi Agent System for

Autonomous Scientific Discovery via Data-Driven Approaches in Plant Science
https://ar5iv.labs.arxiv.org/html/2508.19383

305 6 8 121122 AGHF T TICHFERITWS — RIEE BENISED BAIS X T L TAleks) DEE |
ShioriMotono
https://note.com/clever_squid3072/n/nb7eal00ffc33

93 94 95 96 97 98 [2505.13400] Robin: A multi-agent system for automating scientific discovery
https://arxiv.org/abs/2505.13400

99 100 101 102 103 104 105 Toward Greater Autonomy in Materials Discovery Agents: Unifying Planning,
Physics, and Scientists
https://arxiv.org/html/2506.05616v1

110 111 112 chemrxiv.org

https://chemrxiv.org/engage/api-gateway/chemrxiv/assets/orp/resource/item/66a8c11bc9c6a5c07a7a59c0/original/a-multi-
agent-driven-robotic-ai-chemist-enabling-autonomous-chemical-research-on-demand.pdf?trk=public_post_comment-text


https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Modern%20plant%20science%20increasingly%20relies,disease%2C%20Aleks%20progressively%20identified%20biologically
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=digital%20agriculture,depth%20and%20efficiency%20they%20demand
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=We%20designed%20Aleks%2C%20an%20AI,Aleks%20accepts%20scientific
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=within%20a%20structured%20framework%20to,scientific%20discovery%20in%20plant%20sciences
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Image%3A%20Refer%20to%20caption%20Figure,through%20interactions%20among%20the%20agents
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=distinct%20responsibilities%20and%20functions%3A%20the,Depending%20on%20the
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=discovery,scientific%20discovery%20in%20plant%20sciences
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=formulated%20problems%2C%20explored%20alternative%20modeling,scientific%20discovery%20in%20plant%20sciences
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=formulated%20problems%2C%20explored%20alternative%20modeling,scientific%20discovery%20in%20plant%20sciences
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Aleks%20also%20steadily%20identified%20key,selection%20behavior%20demonstrated%20the%20efficacy
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=autonomously%20perceive%20information%2C%20perform%20reasoning,This%20shift%20opens%20promising
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=To%20incorporate%20domain%20knowledge%20into,memory%20of%20the%20DS%20agent
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=After%20each%20modeling%20iteration%2C%20the,informed%20improvements%20to%20data
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=domain%20knowledge%20relevance,structure%20of%20the%20agentic%20framework
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=agent%20assesses%20whether%20the%20result,This%20feedback%20loop%20enables%20iterative
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=biology%20relevance%20of%20proposed%20analytical,from%20the%20DA%20agent%20and
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=We%20developed%20a%20DA%20agent,feature%20derivation%20and%20feature%20selection
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=At%20each%20iteration%2C%20the%20DA,options%20are%20classification%20and%20regression
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=metadata%2C%20sample%20rows%2C%20and%20full,options%20are%20classification%20and%20regression
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Each%20Aleks%E2%80%99%20process%20iteration%20concludes,analysis%20code%20for%20human%20researchers
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=We%20developed%20an%20MLE%20agent,capturing%20them%20for%20downstream%20use
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=reviews%20human%20researcher%20questions%20and,capturing%20them%20for%20downstream%20use
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=The%20key%20for%20the%20MLE,fed%20back%20to%20the%20prompt
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=API%20document%20of%20possible%20libraries,and%20error%20handling%20within%20a
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=efficiency,and%20stability%20while%20executing%20autonomously
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=generates%20experimental%20results%20for%20review,and%20domain%20relevance%2C%20providing%20a
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=scientific%20question%20and%20corresponding%20datasets,access%20to%20the%20complete%20experimental
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=limited%20to%20the%20dataset%2C%20task,distraction%20from%20irrelevant%20historical%20details
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=shared%20memory%20to%20enable%20communication,driven%20scientific%20research
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=skills%20for%20specific%20tasks%20that,driven%20scientific%20research
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=or%20machine%20learning%20engineering,answers%20derived%20from%20the%20data
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Grapevine%20red%20blotch%20disease%20,can%20reach%20%C2%A0%2468%2C548%20per%20hectare
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=,Spatiotemporal%20spread
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=possible%20management%20practices,from%20remote%20sensing%20and%20partial
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=possible%20management%20practices,goal%20is%20to%20predict%20redvine
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=develop%20a%20machine%20learning%20solution,managed%20and%20conducted%20by%20Aleks
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=For%20all%20experimental%20runs%2C%20Aleks,years%20and%20was%20input%20into
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=and%20the%20corresponding%20dataset,scale%20preliminary%20test
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Aleks%20without%20any%20preprocessing%2C%20such,scale%20preliminary%20test
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=We%20designed%20four%20experiments%20to,subsequent%20ablation%20comparisons%20with%20alternative
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=For%20all%20experimental%20runs%2C%20Aleks,scale%20preliminary%20test
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Overall%2C%20Aleks%20achieved%20the%20full,for%20the%20next%20iteration%20autonomously
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Aleks%20demonstrated%20a%20strong%20and,helps%20mitigate%20potential%20biases%20introduced
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=In%20contrast%2C%20for%20the%202023,biases%20introduced%20during%20LLM%20pretraining
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=both%20formulations%2C%20sometimes%20even%20within,helps%20mitigate%20potential%20biases%20introduced
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Experiment%20Best%20Model%20Iteration%20Total,6256
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Exp1%202023%20,5572
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Furthermore%2C%20Aleks%20consistently%20identified%20the,the%20subsequent%20analyses%20remained%20valid
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=tasked%20with%20predicting%202023%20GRBD,the%20subsequent%20analyses%20remained%20valid
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Aleks%20concluded%20each%20experiment%20run,preferred%20to%20reduce%20overfitting%20risks
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=In%20the%20early%20stages%20of,knowledge%20beyond%20pure%20data%20science
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=iterations%20progressed%2C%20it%20gradually%20began,were%20not%20available%20in%20the
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=the%20counts%20of%20GRBD%20infected,driven%20approaches%20to%20scientific%20questions
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=operations,iterations%20and%20considered%20by%20Aleks
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=deeper%20integration%20of%20plant%20science,iterations%20and%20considered%20by%20Aleks
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=scientific%20question,structure%20of%20the%20agentic%20framework
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=The%20second%20experiment%20evaluated%20the,making
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=The%20second%20experiment%20evaluated%20the,explored%20a%20simplified%20global%20history
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=The%20behavioral%20differences%20of%20Aleks,as%20observed%20in%20the%202023
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=the%20early%20iterations%20of%20an,knowledge%20to%20addressing%20scientific%20questions
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=The%20behavioral%20differences%20of%20Aleks,set%20of%20original%20features%20while
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=prediction%20task%2C%20or%20terminated%20prematurely,knowledge%20to%20addressing%20scientific%20questions
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=When%20the%20DA%20agent%20was,by%20Aleks%2C%20which%20could%20be
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=suggested%20repeatedly%20even%20when%20they,to%20the%20shared%20experimental%20history
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=14%20in%20Exp3%20for%20the,to%20the%20shared%20experimental%20history
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=experimental%20records%20rather%20than%20the,structure%20could%20sustain%20system%20performance
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=In%20our%20attempts%2C%20adding%20a,Nevertheless%2C%20this%20warrants%20further
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Because%20all%20experimental%20records%20from,powered%20MAS%20systems
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=It%20is%20worth%20noting%20that,of%20formal%20methods%20to%20evaluate
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=It%20is%20worth%20noting%20that,powered%20agents
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=engineering%20contributed%20to%20this%20result,powered%20agents
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=When%20applying%20model%20suggestions%20from,All%20other%20components
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=including%20data%20preprocessing%2C%20feature%20generation,knowledge%20into%20the%20modeling%20process
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Modeling%20Suggestions%20Question%20for%20Testing,differences%20due%20to%20prompt%20variation
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Aleks%20demonstrated%20strong%20generalizability%20across,feature%20generation%20functions%2C%20and%20modeling
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=a%20similarly%20high%20correlation%20in,knowledge%20into%20the%20modeling%20process
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=expanding%20the%20scope%20and%20reliability,request%20and%20growers%20written%20consent
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=that%20the%20best%20models%20from,request%20and%20growers%20written%20consent
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=5
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=autonomy%20in%20addressing%20complex%20scientific,but%20also%20integrates%20knowledge%20across
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Unlike%20conventional%20machine%20learning%20experiments,All%20reported%20metrics
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=results%20accordingly,R%C2%B2%20and%20RMSE%20for%20regression
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=considerable%20computational%20and%20energy%20resources,team%20to%20address%20complex%20problems
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=cover%20a%20wide%20range%20of,team%20to%20address%20complex%20problems
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=For%20plant%20sciences%2C%20an%20early,powered%20IA%20or%20MAS
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=chen2025phenoassistant%20%2C%20which%20employs%20a,powered%20MAS%20systems
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=phenotype%20extraction%2C%20analysis%2C%20and%20visualization,research%20questions%20in%20plant%20sciences
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=outcomes,prevailing%20paradigm%20of%20scientific%20discovery
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=al,Their%20results
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=challenges%2C%20its%20outputs%20often%20fell,%282025
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=match%20at%20L379%20MLE%20agent,well%20scoped%20and%20thoroughly%20documented
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=MLE%20agent%20was%20configured%20to,this%20study%20was%20DeepSeek%20Chat
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=match%20at%20L637%20direction%20for,powered%20agents
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=direction%20for%20future%20research%3A%20the,powered%20agents
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=the%20result%20interpretation%20and%20ultimate,based%20research%20studies
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=,Leaderboard%20as%20Global%20Context
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=was%20likely%20influenced%20by%20the,powered%20MAS%20systems
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Finally%2C%20a%20critical%20limitation%20is,on%20the%20system%20or%20excessive
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=Finally%2C%20a%20critical%20limitation%20is,diminishes%20the%20benefits%20of%20autonomy
https://ar5iv.labs.arxiv.org/html/2508.19383#:~:text=human%20intervention%20is%20necessary%20to,diminishes%20the%20benefits%20of%20autonomy
https://ar5iv.labs.arxiv.org/html/2508.19383
https://note.com/clever_squid3072/n/nb7ea100ffc33#:~:text=%E7%A7%91%E5%AD%A6%E3%82%92%E6%8B%85%E3%81%86%E6%96%B0%E3%81%97%E3%81%84%E5%90%8C%E5%83%9A%20%E2%80%95%20Aleks
https://note.com/clever_squid3072/n/nb7ea100ffc33#:~:text=%E3%81%93%E3%82%8C%E3%82%89%E3%82%92%E7%9B%B8%E4%BA%92%E3%81%AB%E3%82%84%E3%82%8A%E3%81%A8%E3%82%8A%E3%81%95%E3%81%9B%E3%82%8B%E3%81%93%E3%81%A8%E3%81%A7%E3%80%81Aleks%E3%81%AF%E3%80%8C%E5%95%8F%E3%81%84%E3%82%92%E7%AB%8B%E3%81%A6%E3%82%8B%E2%86%92%E5%AE%9F%E9%A8%93%E3%81%99%E3%82%8B%E2%86%92%E5%88%86%E6%9E%90%E3%81%99%E3%82%8B%E2%86%92%E6%96%B0%E3%81%97%E3%81%84%E5%95%8F%E3%81%84%E3%82%92%E7%AB%8B%E3%81%A6%E3%82%8B%E3%80%8D%E3%81%A8%E3%81%84%E3%81%86%E7%A7%91%E5%AD%A6%E3%82%B5%E3%82%A4%E3%82%AF%E3%83%AB%E3%82%92%E8%87%AA%E5%BE%8B%E7%9A%84%E3%81%AB%E5%9B%9E%E3%81%99%E3%81%93%E3%81%A8%E3%81%8C%E3%81%A7%E3%81%8D%E3%81%BE%E3%81%99%E3%80%82
https://note.com/clever_squid3072/n/nb7ea100ffc33#:~:text=%E3%81%93%E3%81%AE%E7%82%B9%E3%81%8C%E9%87%8D%E8%A6%81%E3%81%A7%E3%81%99%E3%80%82Aleks%E3%81%AF%E5%8D%98%E3%81%AA%E3%82%8B%E3%80%8C%E8%A8%88%E7%AE%97%E6%A9%9F%E3%80%8D%E3%82%84%E3%80%8C%E6%94%AF%E6%8F%B4%E3%83%84%E3%83%BC%E3%83%AB%E3%80%8D%E3%81%A7%E3%81%AF%E3%81%AA%E3%81%8F%E3%80%81%E4%BA%BA%E9%96%93%E7%A0%94%E7%A9%B6%E8%80%85%E3%81%AE%E6%A8%AA%E3%81%AB%E7%AB%8B%E3%81%A1%E3%80%81%E7%A7%91%E5%AD%A6%E7%9A%84%E3%81%AA%E6%8E%A2%E7%A9%B6%E3%82%92%E5%8A%A0%E9%80%9F%E3%81%95%E3%81%9B%E3%82%8B%E3%80%8C%E5%90%8C%E5%83%9A%E3%80%8D%E3%81%AE%E3%82%88%E3%81%86%E3%81%AA%E5%BD%B9%E5%89%B2%E3%82%92%E6%8B%85%E3%81%84%E5%A7%8B%E3%82%81%E3%81%A6%E3%81%84%E3%82%8B%E3%81%AE%E3%81%A7%E3%81%99%20%E3%80%82
https://note.com/clever_squid3072/n/nb7ea100ffc33#:~:text=
https://note.com/clever_squid3072/n/nb7ea100ffc33#:~:text=%E3%82%82%E3%81%97AI%E3%81%8C%E7%A7%91%E5%AD%A6%E7%9A%84%E7%99%BA%E8%A6%8B%E3%81%99%E3%82%89%E6%8B%85%E3%81%88%E3%82%8B%E3%81%AE%E3%81%A0%E3%81%A8%E3%81%97%E3%81%9F%E3%82%89%E3%80%81%E4%BA%BA%E9%96%93%E3%81%AF%E4%BD%95%E3%82%92%E3%81%99%E3%82%8B%E3%81%AE%E3%81%A7%E3%81%97%E3%82%87%E3%81%86%E3%81%8B%EF%BC%9F%20%E3%81%9D%E3%81%AE%E7%AD%94%E3%81%88%E3%81%AF%E3%80%8C%E3%82%82%E3%81%A3%E3%81%A8%E8%87%AA%E7%94%B1%E3%81%AB%E3%80%81%E3%82%82%E3%81%A3%E3%81%A8%E5%A4%A7%E3%81%8D%E3%81%AA%E5%95%8F%E3%81%84%E3%82%92%E6%8F%8F%E3%81%8F%E3%81%93%E3%81%A8%E3%80%8D%E3%81%A7%E3%81%99%E3%80%82
https://note.com/clever_squid3072/n/nb7ea100ffc33#:~:text=Aleks%E3%81%AE%E3%82%88%E3%81%86%E3%81%AB%E3%80%81%E3%81%BE%E3%81%9A%E3%81%AF%E7%89%B9%E5%AE%9A%E3%81%AE%E5%88%86%E9%87%8E%E3%81%A7%E3%80%8C%E8%87%AA%E5%BE%8B%E7%9A%84%E3%81%AB%E6%8E%A2%E7%A9%B6%E3%81%A7%E3%81%8D%E3%82%8BAI%E3%80%8D%E3%81%8C%E7%99%BB%E5%A0%B4%E3%81%97%E3%80%81%E3%82%84%E3%81%8C%E3%81%A6%E4%BB%96%E3%81%AE%E5%88%86%E9%87%8E%E3%81%B8%E6%8B%A1%E5%BC%B5%E3%81%97%E3%81%A6%E3%81%84%E3%81%8F%E3%80%82%E3%81%9D%E3%81%AE%E7%A9%8D%E3%81%BF%E9%87%8D%E3%81%AD%E3%81%AE%E5%BB%B6%E9%95%B7%E7%B7%9A%E4%B8%8A%E3%81%AB%E3%80%8C%E6%B1%8E%E7%94%A8%E7%9A%84%E7%9F%A5%E8%83%BD%E3%80%8D%E3%81%A8%E5%91%BC%E3%81%B9%E3%82%8B%E5%AD%98%E5%9C%A8%E3%81%8C%E5%BD%A2%E6%88%90%20%E3%81%95%E3%82%8C%E3%81%A6%E3%81%84%E3%81%8F%E3%81%AE%E3%81%A7%E3%81%99%E3%80%82
https://note.com/clever_squid3072/n/nb7ea100ffc33
https://arxiv.org/abs/2505.13400#:~:text=,By%20applying%20this
https://arxiv.org/abs/2505.13400#:~:text=search%20agents%20with%20data%20analysis,To%20elucidate%20the%20mechanism%20of
https://arxiv.org/abs/2505.13400#:~:text=degeneration%20,the%20main%20text%20of%20this
https://arxiv.org/abs/2505.13400#:~:text=,results%2C%20and%20generate%20updated%20hypotheses
https://arxiv.org/abs/2505.13400#:~:text=achieving%20a%20semi,revealed%20upregulation%20of%20ABCA1%2C%20a
https://arxiv.org/abs/2505.13400#:~:text=experimental%20plans%2C%20data%20analyses%2C%20and,driven%20scientific%20discovery
https://arxiv.org/abs/2505.13400
https://arxiv.org/html/2506.05616v1#:~:text=We%20aim%20at%20designing%20language,including%20invoking%20a%20force%20field
https://arxiv.org/html/2506.05616v1#:~:text=Materials%20Agent%20unifying%20Planning%2C%20Physics%2C,materials%20discovery%20with%20greater%20autonomy
https://arxiv.org/html/2506.05616v1#:~:text=Mediator,feedback%2C%20and%20ensures%20robustness%20through
https://arxiv.org/html/2506.05616v1#:~:text=Concretely%2C%20unlike%20most%20existing%20approaches,agent%20system
https://arxiv.org/html/2506.05616v1#:~:text=agents%20to%20determine%20the%20sequence,tasks%2C%20generating%20code%2C%20and%20integrating
https://arxiv.org/html/2506.05616v1#:~:text=We%20aim%20at%20designing%20language,The%20Scientific%20Mediator%20coordinates
https://arxiv.org/html/2506.05616v1#:~:text=include%20human%20experts%20in%20the,compared%20with%20prior%20generative%20models
https://arxiv.org/html/2506.05616v1
https://chemrxiv.org/engage/api-gateway/chemrxiv/assets/orp/resource/item/66a8c11bc9c6a5c07a7a59c0/original/a-multi-agent-driven-robotic-ai-chemist-enabling-autonomous-chemical-research-on-demand.pdf?trk=public_post_comment-text#:~:text=various%20domains%2C%20including%20chemistry%2C%20where,powered%20agent
https://chemrxiv.org/engage/api-gateway/chemrxiv/assets/orp/resource/item/66a8c11bc9c6a5c07a7a59c0/original/a-multi-agent-driven-robotic-ai-chemist-enabling-autonomous-chemical-research-on-demand.pdf?trk=public_post_comment-text#:~:text=advanced%20research%20tools,robotic%20arms%20that%20perform%20precise
https://chemrxiv.org/engage/api-gateway/chemrxiv/assets/orp/resource/item/66a8c11bc9c6a5c07a7a59c0/original/a-multi-agent-driven-robotic-ai-chemist-enabling-autonomous-chemical-research-on-demand.pdf?trk=public_post_comment-text#:~:text=robotics%20has%20also%20made%20significant,v2%20ORCID
https://chemrxiv.org/engage/api-gateway/chemrxiv/assets/orp/resource/item/66a8c11bc9c6a5c07a7a59c0/original/a-multi-agent-driven-robotic-ai-chemist-enabling-autonomous-chemical-research-on-demand.pdf?trk=public_post_comment-text
https://chemrxiv.org/engage/api-gateway/chemrxiv/assets/orp/resource/item/66a8c11bc9c6a5c07a7a59c0/original/a-multi-agent-driven-robotic-ai-chemist-enabling-autonomous-chemical-research-on-demand.pdf?trk=public_post_comment-text

	発明型AI「Aleks」に関する詳細調査レポート
	はじめに: 「Aleks」とは何か
	1. Aleksの基本概念・目的と植物科学への応用
	2. Aleksのマルチエージェントシステム・アーキテクチャ
	3. 植物病気予測における実証実験の内容と成果
	4. Aleksの新規性と革新性 – 従来の科学研究AIとの比較で
	5. 他分野の自律研究AIとの比較・対照
	6. 今後の発展可能性と技術的・倫理的課題
	結び – 科学研究の未来へ向けて


