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ML B R EB&E

F A4, KEE, RAE
(FERZEE EZRXRXA, dxt 100012)

WBE: MERIRE S ORI E5ER, MYELH TIN5 55 KR 454 DL K2 BRI AR
AR TR, %A TR ABHE R, UK, BEREEEAERCERTHN A, G T IUFEHN
WA B R A Y, G HyperZ | Bifs — B% — A8 X R (CMR) . 2 EH,
ETF Kd W 2mA A, s, SRmENL (SVMs) . ATHZEMY (ANNs) | £ireh
5 K A8 R A%, EEVHEA R T X S BRI SCRAMERE, R 1R st
TTTHE, FFRTRRMM OB AR RIIT TR,

x 8 E. R WA R gtk

thE452£S: P141.2 SCERFRIRED: A

1 5]

ol

M D6 L0 7 S 46 ) A 8 BOFn o8 8 B 0 M DG B 48 80 % BB S BT 2085, Bk, M
BEEEHERMBGREN. BT @S, WICLBE T LR ARK/NSEREER
FSROR .

WL AR H &, EE T B Puschell A (1982) M #3CF 1, Puschell
FUR FER M CEARAG M B S5 B RWLAE, =P EES TREIEM: 1) A T4
(JHKs) ft= 0B (RI) 5 (2) RAT x* B/bigaeEaqm;  (3) e, M
TARFIZRBEIENR, BIREIEREAARER, KE T Bruzual # SED FREHR, DENE
5L B RS FN R SED WL,

Loh i1 Spillar(1986) [ &—WK1EC M H (Photometric Redshifts of Galaxies) FH{# T

“WMCLLH” wyFrE, AT TAERI NG R AE T8 A i fif i & @+ (4 (Charge Coupled Device , i
Fx CCD) AT LAMEIIZ] B4 [ = 21.5 mag FER, FEFIH 6 B EIEIE T x* f/ st

WefRBHE: 2007-06-12 ; f&EIHEE: 2007-09-20
EE&WH: ERERBRESEHFE (10473013 , 10778724 , 90412016)
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MRUCHE A5 2] T M. (HREMITTAMENARARZAETRERT 3 MERK SED
BIRRNE T LB E TR R A,

7E 20 HH48 30 40K, Vandererkoven 1Pl i Bl 22 I\ B 38 L3 B AT DAAR 3 B2 R O3
5 000 A BT B 157 AL BE AL B . (H B IR K 22 U BT 6 O 36 R AT B 20 88 A I L AR AR 2
Baum , 1957 4F, Baum U 42 F MBI FRLE, 3T 1962 454K T —Fifl i+l
JLL BRI SIE B, B GG EE TR 9 MU, X 9O MEC A EE TN 3730 AF 9
875 AGIETEE . FAXANRS, MFEET 6 MEBEWATELERA (Virgo) B HE E
BERAMIERE R, WS NEET C1095+2044 B R (XFRHK Abell 0801) H1iy 3 AR
B RMERE . FUR B X EOE, Mo T E L B R SRS A 5T 8
C10925 2 F 3 BE 4 A 0 76 W] — 5k B L afb A7 o, SR Z A, N
T A L3R4S C10954-2044 B RA ML, A X Fror kAl il gy C1095+2044 B R A ML
z=019, XH5FANGEFIEMBHLE 2 = 0192 4830, Baum KEEY RIX P k3
MERMABWER LR, ERMABEETLIAS] 2 =046 . Baum #3X F 7 ik 1
BB LEEH, EEH THKEE 4000 AR M6 EMW RGN E, T HE
FHTHMERR.

Koo 11 £ 1985 4R H T —FH AR T Baum B IERMEAH. 6, R AR
R AREICET, XA FTFER —BEAREIR R RWA®., Hik, A4 MEEH
(UJEN) 0% T Baum IR 9 MESEH. HHh, MRAHEALEMEREES i, TR T
Bruzual FERISHAR 7, R BT A B R RBEER. BT LR ERIR LA AR RSN,
Koo 5 Baum ik FEMARE T BEMMEA L Baum KB GEHELBARS HERL
WE, T Koo NIJ&¥F Bruzual HIBIAR 5L,

AT ISR R UL, MCH IR LR W I8 s 7E TR BERC L. 63 00 I g v £
AREr, KT RIEERLAGHE, BT HREERMFSEE., XTIk, IR
AR S T R GESF TR) A P A3 5 061 LI AR [R] A 5 e bE . EMRR I #  22  K X B 2 H An gt
KRB L, XEEWE FMCH Ik UL RS2 B RMAE, NCLBE SN
W ERMSEIT RN ENEEOTE, B —SN S5 (Fla: B, B%) %
R E R EEYE (. %, BERDCE) . SR kA g, Moairkigs
MK R SRR ERK, HIDCABER THEAB. KEARRE.

MIELLRB B LT IZ H B R SCE& SIS A 2 B0 b, Bl AL B 75 £
WM FH A EE TR, BT, MCLBAETHIBFTE A SR Hh A f E B

(1) @AV U P By Lyman BEASRBFRLAHE » > 3 (IRIHRER B9
2) FREABRERSEERSERER 1Y
(3) BF9537 B R AL B B RAGEE R 1219
(4) X4y BRI R 1617
(5) A 5= 55 iy LA 24 131
(6) BFFE 6B % R AL F i R KRB E R e e 18
(7) BF5E R R R E R EL 1920
(8) e FHPETMYREE Y,

o — Y T N N —
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(9) BFF37E SDSS MK E R EHE F R E R R B2

(10) 7Ef 5] F135E 5% LB N FSRBF 55 9 R i oA 1290,

T4, IEFEHTAI C & e K R I H, RCEHE IE IS EE K, RoC# A
& BHES H. BHRER SIS RIE, . SDSS #&X (Sloan Digital Sky Survey ,
faiFR SDSS 24) | VLT/VIRMOS &% 25 = VST iR, Keck DEEP2 iR [20] & % hr57 5
WA EE SR T REFEZWEIRRE. VT HEESGE XSRS, FEFRL—#
BRI B LR, M THRNEABN S, AUERTEMMDEABHL, MM
B LR, IR SCERERRE# . AN L. T SDSS R 5, B
T —f2 24 B R HNDCEDE, HERAXMEF—E I NRRET TIERN, #4587
R RIS R, XA R TSGR 6 B R LB N E AR, MRERITZ A
B4, R SDSS KERMEEIRAGNE R, BXTHFTT R RS EALA 75 K
JUBE 2 #A1 B A Rl B AR A 3

2 MR R A

BEE R SRR R EIEK, BURU TB B%, EZ PB #4GtE, RXEEESETH
MG B, ROCF OISR B RCERA, b EE R & AR R4 TR
WFHISEIR R, MM AECE. TR, Gt LasE. AL, SR ES%R KEE
J&, KB FIER B E T 47 LRy AL, HoAth A DG ST s A A1 E AR AT AR Iy fEE kR F ) R S
e BT, ZF07 B B AR S L, R R S AR VTS
Tk G Tk,

Rt DL FE J7 VA A2 i RE L 20 A (Spectral Energy Distribution , {#f SED) 145 77 1%.
TE SED IE ik, BARERE LRI, BMRIELTLMRIEY, FHEET
HIGIE, W& LR RIER SN B 6 S LRSI/ 2 RS EHEITAT ., @R Y
EE/NEE, BEAKNER T IZERWAHK. XFNABK LRI LT E R/, ERENS
PERETT ML AR 5 S8, B SED G k0 N /& HyperZ . SED BAEAR 43 A 28
—HRH T EESM (F4:  Bruzual Al Charlot B7 ) T4E) 5 H—REMNELERHIEEF
BRI, BT ARRRWESHIGE (#lM: Coleman . Wu fl Weedman ZA 28 iy T2
YE, RiFk CWW) . XPFEREA B GGt a: BB T B G MEER AT 5 A IEF 2
B E RGO SHELR;, TERE TELZERMESRLEREHRWRABER
53], HIERER RS B R,

YIRE T PR DALAS 22 3] R, RASOT IR AN Tk, XM EFEE—NEN
REMIIGSE, HPEHET ERNEEERE XS BAE. OB MO AR, a5
P& GGG Z (ML —FHLA S R, X P I B s 7E TN RE R A B4 e . miH,
EANEGEIMERRE S, BEIARREHESIIZEREARNIRS ., mRINGFEARE RAARNTSE, HXHE
HI AR AT B B S AG MO AR LR B, G A w22, SR, IS EA AR
e EFURESGRENER, A3, AREFIMERIB MG E. A,
IGETERNER TP BRSNS, fli VLT/VIRMOS KMl Keck DEEP2 1R,



3 3 ECOEVERE (b AR 2RS4 269

XA BRI 7T AR UL LT B REYOGIELL .  SDSS I RABUE T £ 5 A6k
%, WLMEREBEOEIRSE. BT, NAR IZMII%GEITE, W Brunner 2 | Wang B0 A1
Budavari BY {25 E 97742, Firth 2 il Tagliaferri 33 g N\ THIZM %% (Artificial Neural
Networks , f&#% ANNs) ; Wadadekar B4 #3574 B#1 774 (Support Vector Machines , fij#k
SVMs) 4,

ENGETT T, EF—MATEINGMHNLE T — $FE% 7%, XHRE
AF. FHE TR A P ATEINGE R, A WG RER THES,
2457 MR A S AN, IR A T B T A A R A I R R AR R B 5 SR A R
A, B TR AR A S A IO B E R ARG M FEAR L, )% ) Jr ik S Bl
B, K ILAB . SR ER A [l 3 A A B UH 77 vA AR

T SR R R SR A RN DG L0 RS O vk g SR A F 2R AT TR B A 43

(1) HyperZ J5k [3%)

HyperZ i RIERE R AT IR LAY 19 | BREFIHGREARE NS, ME
BB TR Lya #R4K,  Balmer BRARIX 26 B GIERFAER TR . 52 B 2@ a5 MR — T
JERRBBN RGBT L EOR LR, HyperZ J7VA Ry H T 2 bR WM s 2% &
. R 2 MR, BT RERA SED S5 — R4 52 A) B R AR 8/ 25,
x> (B B/ NSO B 218 B A A A i R AR DAL

Nititters 2

9 Fobs,i — b X Fiemp,i(2)
HA Fobsi « Fiemp,i Al o R RIEIE A @ FREOVEMIGE . B B iRz, b WIE—fbH
B, Neters HVLIGE M UEGHE0H. Csabai 28 A (2003) B0 fl CWW Bl 2L 8 09T &
FRUER 22 Orms = 0.066 6 , Fil Bruzual-Charlot AR MR ZL 5 B9 RATHEMR 22 0rms = 0.055 2,
Mobasher 2 A (2007) B7 SR T X2 £/IMER 72460 T COSMOS & K [l 64T B (8.

(2) s — B% — ABXRE

F—ME AR TR B - BE — ABKRE (Color-Magnitude-Redshift
Relation , fj#k CMR) . AFFEH, ERMWABAN G ENNBEMGEEEFX, mMHEES5E
FHEEENXR, FHERMNDCRES AR RIA SRR R, FIHORNGEH R
KPS RRFR. CMR FEMET B%. BEMABNEMRRFEN = FHZ XK. TH
FATLA EFFEA (2006) B8 @ TARABISRIEG A4 CMR 7k, H56, %M SDSS iKA#Hy r
BEEWREASR 7T AAFXE r Bl v, REEDESXEEFEKDEE, 5K u-g vs.gr
B g-r vsr-i B, XHEERE=A T 14 SRAVEE, Kediak B B S84 AL 400400 & F. B
FGREAE RN r BSEENEE THRIAAN KT, Pra Ml mm8a) 5 2 Xt
BT, %41 METFHEANGERE B 25 M, HEENZE TGRS B
HFE, HRAHEERZE TROE. WREN 1M FHOEARRE DT 25 D, BT
TSRS KA 2 MEFHR/DS, FIFHEIE 2 MEFhrysEA%E, w25 4, iHEF
fH. WURENH A TR E R EIRE] 25 4, ST/ KE 34, K
W, BRI TFRIR/NEE] 5 A4, B, BIEREAREDT 25, WA KRB FHRN, B
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BATAREARZBR P B, b XA Rt B BT, XEERT AT L AEa MO
HIRERE, WEE PR KEERBAFRGLBE. MR A L BLAE = A i 5 6 4R 2% Y
A BT IR EZ S K BE(EAS B LB, X PR iR R BRAR MR B, ROCE S AR 5 PR 2
%, HREXFONEWETREAS, ML BHRARIZE oms = 0.032, T HIEH AR R
RE, BEE r=21 mag i, BURER 5%, MYEF r =23 mag i, HBIRFEHEE 10% .

(3) 2ol =31k

Z T [E 5 (Polynomial Regression) F&fF5E 1 MHEARY 1 AMHENHEREWNZ A
BUH IR, AR EZAR A AR, A —X2HAEH, R EHEEGZ 0, KR
ZuZ WA, HERN AT ORI o &R 2l (i #HTHr, BEREWERN
1k, 2T A HT] LA PR 2 AR A8, A ARl i ek vl LA Be Fl 2 A0k, FIE
TEEF M s A EER AL, Connolly U0 H T 2 B HM 7 MR, MEH T
WA S RS E IO IR, —JCRIHRRERIRE orms = 0.057 , ZJCEIEH
FARIRZE ovms = 0.047 , ZJCEIFRIRIARIRZE orms = 0.042 . BAR, BWEE FIEREIRE M, F
RmE RN, (H&H T =088 B8 SR iR, BIE & o 55 i —oc &8 [
Bz, I LM R UE S, XTSI EAR S, Bohe S titas 5 R %
ZIMI IR R, AT WEHER R RAB SHE 2 MR R, TR BMGH I,
5k R LB RE A LA K], AR 2% X 8] Py F AR [ 89 2 TR0 R4,

(4) 2T Kd wey 25 [E 5%

Kd R T K Jr48 FFRR A i X 80 KA B A4 vk 1Y | 1 Kd W 2 0 [m 15
R A SRR - 6 ] Kd W B 7 ope B 22 (8] 2 i T/ Va2 ), s /NS [ PR A i B H 2 — 1
Y, SRIGFERES/ N R T R Z W EE, Z S R ARTREE 0ums = 0.023 39

(5) DSy

F DU B 7 M 2088 52 B S8R  T BEAR D RE 7 v A DLt B 7 s, B T A T Se e i 2
BGACER, 7T & — S 078 771528 5 B 0 AE A5 B, Bl InZL 8 o A i BT AR |
BREA, H I AR B B 48 /N T DGR IRE. 76 2 < 6 B, REFHHE
MAGWZE, [GMLBHTRERE oms = 0.047 6 , WIREKEEE=, B DME RSN EL
B BIR SR AMREN., EHLBT, SR /N IRZ MR8 L Tk 20
B, TERRGRZ I, XPOTE RO A MER SR, T HA RSB R R S B RN E %
KR, FT IS A M LT R O T LU S AR s AR s B . R DU B iR
MAREE, HRXFOTIRA R R R R R 12,

(6) ZRFmEHLE

X He i EEAL (Support Vector Machines , & # SVMs) & By Vapnik 43 $2 1 # & %t 22 20
BB SRS EE. SVM MERFHFZ5IAER MR S M AR R R RERE, Bk
BAZ B EM. SVM Jrikie 2k T4 R & /MU ER R 7%, B B TS 2 T 25 K
W m /MERI 2R I7 k. WA REOE m R, EREBRA — AT IAS R
fETHAE, REE R HAE BN E 5. SVMs RFETE ANNs i Z 8, Bilan: i
EG. RIH/NE.  Wadadekar(2005) B4 I SVM J7 34 MIMDGLL R, A0 20 F% i 561
RIRE orms = 0.027 , WATWH SVMs JFiEAMEMM G, 2R TEFMSHAS, HMH
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fEM B IR RIRZE ooms = 0.027 441

(7) NLM&M ik

NLHZM% (ANNs) , XKLL, 508 W2 I nsmiE g X I 7k, 7
B RW T ik, WG RIEFEI SRR ESLA, 1 H RIS E RSN, 4RERE
WrBer=As. fEARME R ik, IR B ARt B AT TR M 4%, H— i T 45 Pl i
R4, FIanpEAEsERAS, N L2 W 4 B B R 5 m P R g R T a4, ZERT ) = 4%
W, ANAVFR R, BFHRYH AR, MM, RFRgETE, BEAS ™
BB AR, HRREREIT . HP7ENDCLRB N A i) 2R 2 R 20 4%
(Multi-layer Perceptron , f&# MLP) . MLP & EMT ES4HK. E—EEHGANE (BESg5
fo, DARIGIEAR) , B —BE AN, N FamAfGHEZ R ER N R
2. BRI BUA K SRR, F—RBrT S SR 0T R AHE, fE M
GEMFTLAE B Nin:N1:No: - Nowe , HH Nin REIABHTRE, N Z2F—1ITRBENT
SEC Bl 45Kk 9:6:1 RANENER 9 MaASE, BRERE—RBaE 6 M A, Wil
B 1AL AT SR —ME. 72K ANNs RIS 5, TR,
BRI FEASRIR RN B M AR S5, BEENAT] T AWML, TR I R4 A
MRFEARLLRE. F ANN JriR G281 p9 6L BRE 0 B & AR VSR iR 2R . B
B A 25 LAERET ANN RN Yea sy 52384448

(8) BILAPE K AP H %

BT AREL K 40 7 e @ T g2 3], Xt Kmali e e K [Em e, @w kA
LA JTIE (Cross-Validation , fajifF CV) SRIEHK, CV RZEF/MER XV H K EH &L
KAH, BBk rEM L et, & — X ee 4 55 e g6 250 R B DI i A h g o
WEHIINGRREA LD AR R IZ MR RE AR M GLL R, K T 4B B RS MR R A B 3 09 4T 38
K NMINGHEALB ) THEE MR A MDCAE . RN FLE: EARNFTIABA
B, HIEE G RA SR AR (SRR TEREREEN) , HE
Lhr b, BERMKEENER, TERKSEAUKBSMEALE, M4 T HKBIERRE
BHRPAR, EE—D"ES R ETEAEETIGER THNEY, XTEERKRY
W, UREEMEEITE. EHEEBLT, mRINEEEARER, MHUES THEH
BRRAE, fAMESRE. B, IEGARENIISELSBRERIING. NBEARAE L
KT, KEIINGRE TR E I GREt R ARG 0. 380 7% B0 A S 2 g AR A, flan.
A Kd mAELEERT . BHar, MHESREENTIRRES I —FOEXT AL 1T
MG, SRS R, RO T ESR BB MR A SR /NEE N, BREE
G GFEAE PN HEAFEITER I, 55— MR E A A TPk 3 81+ 5
AR FEAS, (A BECE B D, XHERE T DU B A1 S, ORI F i 1 A 3L
FHIYR, Csabai (2003) B F &3 48 77 3645 MM Y6 L0 RS BRI A ARHEM 2 0vms = 0.033

(9) & EE T %

B ENHW)E T 48002 D e — R, EAREINGLRE, BllGHEAFERENTEY, 4
REMRFEAE, BN MERFE A IR TR B I Gk A, B 7E— & 8 980 Bl N DI SR Re AR,
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X H AT IR, Z EHE AT
K, (X — 2)Y,
1

_ i=

> K, (X — )
1=1

3

ﬁln($, hn)

Hr, h AEIE, K, %R A EEIESNN GBI CRE TH T E. e
¥ ENAE SRR ITIER 2 Fh, WACs e k. R fE SHEN (Akaike information criterion , &
R AIC) | JEFLIRHEN] (Schwarz Information criterion , f&i#% SIC) 4%, HAHRER AEER
PSR TR, M CV REZBBB/MER XM N E 5 A RINE ., HOTERZXHAZEIE T
VOREI R RMDCAR, KMEEE S TR IIgE Tk, mm it TR VCEC ) 7%,
BEAREM A BRI RFRE orms = 0.019 2 44 K1F Collister #1 Lahav 461 FF ANNs ,
Wadadekar B4 Fi|F] SVMs L2 R #1626 eClass(ANNs 1 0pms = 0.052; SVMs 1 0pms =
0.057) , EFFEEA (2007) 44 FHZEIH X eClass #47 T AEM, FHEIG T4 AW E 455
(Geme = 0.033 7) .

FEFHE A (2007) U4 A% EFAEMSELL R, 6 T 6% BIBH eClass fEAIAS:
#. eClass /& SDSS BERFHW—MHRIFEICERAMSE, EEXOEREHTIES &
SRR —FRRAEIS R, E—1 05 ~1 JERINA L, [ER/NRRARRER, [HREXT
MBI R, BIZSEOT LA SO BN AR IR B (orms = 0.018 9) . HEERIYGiE
REE Y TRENDCLABRE, BERERMEMHNLE. HRICRIGE (o) FiaEsh
RAIRR GWGA R R M AR, M RARFRN, HERSEMRI. 7 LR RES
K15 ML AR B Tk,

3 BRI R

Fe T LT SR ) A Bl A I I G 288 7 i S B R Lk A, TR Bk 2 R A 0 B LR
AT L1785 14 77 3k T ELIE R8T B 8 9 FR AR S BT ae #2288, BT R REXT &%
ATTIEAE LR B SCR AT RIS Y B, DY IS RER L, 3% 1 51 T B ET8 JUR G 6L
BIrER R, AL TR A R R EWZE oms B, IR 1 FBRATATLLEH, #%
[ 4 ANNs G B B, 0T SVMs | T Kd W23 EH, CMR M2 57X [E
7, I HIm i TR ICEL T4,

BIAR VCRC 7 i 2 XTI p W6, B EZHKBTXF Ly FRAK. Balmer BEAEX
R EICEFHAER RN, &2 RMDCEIE A& SRR A7 (SED) , @ad 5 MR —
SRS BIHDCERARIEATICES, TR ERROEZ 8 x* E,  x* B/IMEERELL
%. B ICER T IR AT AR EIZLRBAE, iE 7] AR 52 BrEor 75 2 Ry RBADEE. |
THARCEHE A TR TR RE SED , B EIEMMAREAR DS GICSLB M R R A
WL IR FREZNMEM. FFEH RN R, AR EOEEA . SRITEL T
TR H A IR BE 5 2 HAROR T ERR Y B AR IR SED B, W IBAOR H T BRI AN K
TR R AR, METET S, @S T AEENSHEERET2WENEARFE eH



3 3

EESNPE I IR (D/ AR 2 RS R

273

s, BR—ERA RN RLEEREAR, AR T BABERER, MBEARITEN S, &KX

BBk R AU T B AR S, SECLEMA LR E B4 T HAM I AR 4R,

®1 9 MEMNAAIBEENRRSREERIFPHEA

RS i = it & FIRIFUEMZE orms
R, RREIEIEME ARG B 8 B A M CWW .
v 2%, FLAF SRR R #y B4 R F1ER SED # orms = 0.066 6 [36]
(SED) KRR, WG EA MRk SRR, R Bruzual-Charlot 4K
LI R R AL 6 B LB R HERY Orms =0.055 2 [36]
IR IR EEAIEM.
gt — B% JREARMI R, ROCERE ML AR, H
— ABXR SEREER, T HEH AR AR IR, orms = 0.032 [38]
(CMR) B,
W, 1 HAELGRR WA R RS ER
AR ATERKE ., [ETWI 2R G0 A A 4 A A —JBEH: orms = 0.057140]
Z I EH JERMER Rk Z i, FEELBX, ZIEEIH: orms = 0.047140)
W H. LB REARRASESS, ZIEEIH: opms = 0.042[40]
AR AT 4,
HF Kd Hay AR R, xR
LR 5 U S BARRIGREA TR orms = 0.023 [39]
AR ],
AR DTS 77 2 R0 DU $r 7 SEIMER A TIATTREHA
DU ik WS, FTRME R RIS, MR EARE. orms = 0.047 6 [41]
FRLEH A LI BB A 4h 78
Ik,
ATREFTRESEH, R % R T RS R
R EHL T LG E A R RO IE—A4~, M HBHERE
(SVMs) ReSHE. SH0RH MEE—R, Rkl Orms = 0.027 [34:44]
X, BT SRRy WEME, TEEIERS
HRAR Y S, ,
IG5 R0 28 A R B A 2 7%,
AEILLRENE BEAH L 57, T WL B, TR Collister: orms = 0.023 [46]
ATHZR% — HBH8E, SUKES s SR Ee Firth: oyms = 0.021 (32
(ANNS) M. TN REAR/DS, IRt Vanzella: orms = 0.022 [47]
K.
ATREQEEA, HREKE  AMeTIIGEERT NE
BOEARER K OE4F  THOE, S4WALRAR  F, BEKNNE DX orms = 0.033 [30]
HI1E L. HEAEET.
SRR B, AEIURE B . DR E 5. R
HTFAEM %R eClass EIINGFEART NEF,
AL E AR T2 AR FEFR KA AR TSR 1] Orms = 0.019 2 [44]
OESE T T8/ N B 8 B R

AN,
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g - B - ABRATE2ELKESE r ESHEIX, WEMEFXHEELA
SRR, A LR K SRR, X RS SL B, FEJRPE L BT
TRIXERW B, (HEH THIESRESFEXE RS, MRS RS, FLRTER
ABAEMAG R, T HAEMANLBE, #iEDSBEER, ZBAMBRESMK, Xt
BURIEARTTIRHMT

Z X BH I ETEM LB LB UGBS E T AW RECCR, FIHXMEE
RERAGMARLEAR MBI B RZEA, JFHATENE R ZCEEAGE R, HAERNEZR
PR HE R B, ROCHER A G, T HEN S B AT ERKE ], AL BEERIRE,
P REEAT FEEA RNH. EEHG S WRAE, BIENEEAT. 2T EGHEHCRS
BEE A FEWEI R AR BT AL, TEmLB KSR AR AR, XEEXT
LR B R AR R I AR AN W] HE,

Benitz #&H T —Fl HyperZ 1 Bayesian marginalization &3/ 5. Z AT IEB B THR
REHFRAE R, Glm: BT RAE RABAL, X S IERH A I E I 2Ry, X Fh
FEKRKIER T HyperZ JiRfHMLLR RS BE. (HUZAEN F A R BRI BT T RE B B
BEZH . AR R, R, XFG 071k HREVE A FEAR S B A AL B 5
HIkbFE %, 5 ANNs AHELECTT S, SVMs fiifk TRt 2, SVMs AREINZGMZ, BEXR
TWEIEBS B R BN S8, RS EORMAS Y, SRR S % ok B v] USSRy
MR, H& SVMs S EIRBRELRIIA, JFFHSRMMRE XA ESHIBRYLRE
HmE A, IZGaEwAEHK.

ANNs #tin “B467, HEEEFI e AL, b LEMNIEs 082, e
T2, HHERAEEHMBEN. A% H P ETE S 6 AR 2 W IR RTR 7R 1
R B M SE. 24 ANN MEBE 2%, SIASERZ R, ANNs iR B X EUR 1T EE
FEG, WARAESER ERG. HAESE = HHET REE R, A REHRIME.
TN, ME BB BT R EE G4, MM A ZRET a2 in. I AEIIZCRAE B
ME, ANN JFIETCRERARMFRyess, (HHEIIGRE MY B,

% 815 248 40491 2 2T g — DI i . HRR RO M IR AR H AR R, REARKKH
M), 3 Ho AR KB NAE 55— RS B S80I, A Sl el A< X B 0 18 98 Y
WABNNGREA, XFENRFEAR TR RABAE, X SR AR S, SE R, #t
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ArsE I N LR Sk, 2T 40015 ST R B A R Bar AT ek K AR 779k. BMorik& A H
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FFAR, EHGE YW INERMNLRE. i FEMINENFERN R ZL, A ESIEX T
BRRAEEAR, IR AR N HESh IS R 58 K3 ).
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B2 B NERdE, Wk H T RSN B GALEX $UHE. KA TAHME By Spitzer X4,
BENAAERAH RGN, BT LS m R, A, B8 68 H & B E 5% [
U3, o B R S AR (] U AT AR S 15 O S B TR AR, T EL A RS B b B T
B, BT IHRAZ NS R, ATLAE ] Deng A1 Moore 190 32 1 i 22 43 HF 2 04512 7 J7 %,
RXRE ] LAGR A 4002 o) BT TR b E] . X RO IR A PRI R RIERE RS 2R
Bl UINGHEABCER ATEER S, X SVMs AT A2 FIAR R %, =05 F A
KRR AL BT BN R R SR, FHb, EEIE BN B, X e
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M 6 LR T7 15 8 58 Rk HE.
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Overview of Photometric Redshift Estimators

WANG Dan, ZHANG Yan-xia, ZHAO Yong-heng

(National Astronomical Observatories, Chinese Academy of Sciences, Beijing 10012)

Abstract: With the establishment and development of large digital sky survey projects, astro-

nomic data are measured by TB, even PB, including various photometric and spectroscopic data.

Photometric redshifts have shown their superiority compared to spectroscopic ones. So far pho-
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tometric redshifts have been regarded as an efficient and effective measure for studying the sta-
tistical properties of the large-scale structure of the universe and the formation and evolution
of galaxies. We illustrate the conception, background and approaches of photometric redshifts,
as well as its application in astronomy, then mainly summarize nine approaches to determine
photometric redshifts, namely HyperZ, Color-Magnitude-Redshift relation (CMR), polynomial
regression, polynomial regression based on KdTree, Bayesian method, Support Vector Machines
(SVMs), Artificial Neural Networks (ANNs), K-nearest neighbor and kernel regression. Pho-
tometric redshift techniques have been divided into two broad categories: template matching
method and empirical training-set method. The former includes HyperZ, and the latter contains
CMR, polynomial regression, polynomial regression based on KdTree, Bayesian method, SVMs,
ANNs. Another interpolative training-set methods are instance-based learning techniques, which
are composed of nearest neighbor, K-nearest neighbor and kernel regression. There are advan-
tages and disadvantages to each approach. Template matching technique relies on fitting model
galaxy spectral energy distributions (SEDs) to the photometric data, where the models span
a range of expected galaxy redshifts and spectral types. The Achilles heel of the technique is
the shortage of large and complete template sets. The training set method depends on repre-
sentative and complete training sets, moreover it is difficult to extrapolate to regions that are
not well sampled by the training set. Unlike the traditional training methods, the best merit
of instance-based learning approach is the ability to make predictions with different parameters
without needing a retraining phase, moreover it doesn’t seriously depend on the size of sample.
Nevertheless, instance-based learning approach has the obvious disadvantage that is a significant
computational cost on large data sets. In summary, only regarding the accuracy of estimating
photometric redshifts, ANNs and kernel regression are best choices. In terms of understanding
and easy implementation, HyperZ, CMR and polynomial regression are better. In the end, the

prospect of algorithms for measuring photometric redshifts is described.

Key words: astrophysics; photometric redshifts; distances; statistical methods



