E R 5 AR AT 193 N ,
REBE FERERE 2017FE FE4rHE B2 193-206 ¢ CHIERFEY ekt
SCIENTTIA SINICA Informationis ”~ SCIENCE CHINA PRESS

-I;Fij_f_ @ SrossMark

23 ARACBR B Y e Bk & RFRBT 4

AE R, it b

1. Hp E R B S -t R 7 B B -t Bk A SR &, JE Y 100094
2. WA BRI 2 SR, = 572029

3. FEBFABK, LA 100049

* B{EIEH. E-mail: ligg@radi.ac.cn

Wk B : 2016-05-13; #5252 H: 2016-12-09; FIZ% H i H#1: 2017-02-10
rh R T IR AT P AR S AN R A ORI RITE (itHE 5 ZDKJ2016021) %)

WE SAHLURBEAS. BE. BAMRENNAE KT STAR, ZIHE AT
SHELRE. HTEk METERERS WX SE. RAFEEE, BASMNIEEH
BB, LI b A FoBOE R I B ) MR B A MB AR A, MBI\ B T A SR B R, I A A FHE A SUE
FORRABENEEGE. AN A R AR AT T BRI =0 & BER, 45 H MM T
E 2R AR AR IR = L & BHEANAFI S AR TN R LT,
S — B AT A A A AR TE B o B S R R, A A AR R R B R LT AL 4
AMEHWEREE, ANUERFEANTT, TANEERANIE AN ERSS, LR2LE
TH AP H. A IR BRI & RS A BRI R B R BB A AL
B, FlE AR R T — R BRE R A

S ML, R, AR, A A, A

1 HERIMRHRAR L R

H 1957 SR AR — B GE B PRI, AR IRR CH I 60 41758, B (F
NIRIE S BB G oy, eG4 TIRRAS . AR R S5 HERN K E s 3 AP B, & #iE
(1) R DB 20 thed 60 FEARZE 80 4EAR. EE T 1961 FE R4 75— PR MWL A,
1972 SRS T B ShEREFEFR LA (ERTS), JFEH “fii LA” (Landsat-1). 1962 £ 3 H, #
TRRFF IR RS <7 RYIEE. 1975 4, drE pe kR B 20 B R, A E Kk . H AR
A K IR PR, Sidi 30 AP KRR, 18I TR AR IR R BNEMET - E, G a N

Sl ZE K, Pk, O A AR 2 I BROU I R R R AR R E R (S B AREE, 2017, 470 193-206, doi:
10.1360/N112016-00127
Li G Q, Pang L S. A new age of public-oriented Earth observation development (in Chinese). Sci Sin Inform, 2017,
47: 193-206, doi: 10.1360/N112016-00127

© 2017 (PERZE) it www.scichina.com infocn.scichina.com



REPREE: AAIRE] # BRI A e i A

RIS A LAh  TATA | SR SR B, AR 2 R A AR W AR, A0 1986 AR A R AT SPOT-1,
3 PAN I XS fBI&K e, 2O B 28] 73 H ek 1) 10 K. 2B IEREHE 00 5 SU80H T 22 L Fifi
KRGS, RS TR RIS IS, BB B S AR AS &, B T/
Bl 2 R AR A 7.

(2) MR EN B 20 4D 90 FFARE 21 Y] SERAEARMATT. BIRK TR I5T5 G
TR DL R AN XA T S L IR 2 R SR S8 V7] 75 245 380 b R R 0 AR L o R U0 0 5040 11 S
H RO EN T — AP R B B, MR IAS T 588 X R, T HoR R A Sy — AN 58
B RGEFEAT WA 5T, 1998 4F, F& [F AT L 48 /R 5 B Bk g ES: 1, A o9 2t sk Ol rr) 47
Jé 1. - [EAH 4k St — R VI A BREE A PR BROW IR R g 7 A BROULINAS 2 AR RE ), Bl inE[E NASA
SEHE I HIER I R 4L (EOS) THRIAT ESA S ) 4 BRI 5 5 22 A IR (GMES, &% 45 H e it
%I — Copernicus Programme). EOS H Fl T2 58 m 42 T 2T, IELE St sk Tk 2 H i
A 54 Y. FFEBTHRIZIES A I KRBT IR MR, & TS (Sentinel) RFIEE, HW5 T
FAAZImMAN, U1 T B&4EK, &8, K RF BN 6 12, [FRF, FlkiE sk PRI B
BSR4k Spot Z )&, Tkonos, QuickBird PA A WorldView Z5AH4% & 5. A 4/ T2 HIFIG H
I, un#E %) 4 A1 Portuguese 2y 7 JL[A#B H K ] PoSAT-1 /NP E T 1993 fERIh &5t /N T2 BTk
A% RS IAR . AT55 HARPESR, SN & S (R iz, 3 20508 Ml ok oS, Rt
AR 7RI R .

(3) MWL R H AR B B 2008 4F#E, KA 272 %0, BRIt 8 2 3\ K EdkE b B
5, DEVER KGRI, SRR W] LSRR N A% 58 280405, 9141 WorldView-3 T2, K 2 #ifar ik
i, B4 0.31 K. 26 1.24 KEERI P8R, el fu Bl 1 D atiiB 8 4 SWIR #EL. 12
A~ CAVIS BB, A BRI PI5E 77 iERE /). ALOS-2 Fia TAE, AR & AR 3 M LIk
B, AR AL 1~100 K2R e . ok, TRBER AR RIESS N, K773 /2 Skybox. Planet Labs.
AR S SN BRI TR 2 IR R, A b s TR A R R R AR A Y A A A R 2 R
WIfe 71 KM@ EEER T, Bt Skybox Imaging 23 7 tH I M) Skysat 2 JERSEH 8 /N R EREE o 1XL64
Rk FE R & ZRMEWINEYE. 7o h THERE — NS 280 R 8, s & o 40
Fofth 2 A REEE R & AT 0 ST 1288, A Re i HA O, fEAR ORI ERTHR) B o) S (observing)
5 R4 (data systems) HIER RG AR (earth system modeling) [F] R EHE 2 IAH S (4,

HOREARE D LK, BRI AR 550 RA R R TR . fith S5 A SN A, 5B i
B2 FEAL, A AR IR 1) ZE RS R, R o RIS, F1Ah, AARFETH B
HEROULINAF S it B[R B R FH 9 28 4 H 7= b AT 1 ROV 0 1, 8 oy - oK S P R R, X0t DA
PR A] 22 28 O BRI A AR A 1 — FR APk, P LA, i BROU0I T AR 3R — AN PL A A 32 2R 55 %t
ZI . LUREARE A FETEN . AR 22 5.

2 HERI A E S RGN A RER

AR RGURIRAE N BRI E AV ST A5 AW 2 181 R L8 ) SOM ELAR A T T 1
RSV 2 R NS S o A SV U 1 RS M s 11 N PP |11 NS Vi (T RS = B2 S 7 Pl TN S
AR (A A KT HARES RGPS ER Z RIRI P FIE R, Frosch 45 5] T+ 1989 4R4& ik

1) Missions: Earth Observing System (EOS). http://eospso.gsfc.nasa.gov/mission-category/3.
2) Copernicus. http://www.esa.int/Our_Activities/Observing_the_Earth/Copernicus/Overview3.
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1 FEIESREN=2FK & 2 EkIUN I E SRS
Figure 1 The three elements of industrial ecosystem Figure 2 Earth observation industrial ecosystem

ARG (industrial ecosystems) FIMER, 7E/2 M AR RGH, Ar=50 THS TAS KRB H AN AME,
B NE BRSPS BB A TG, A7 5 2 B B S 4 R &R, WAREPMEIL AR
RS RGBS TOMESE O 1S, £ RGN, P EURS RSB N E 3, %2
W AR AL S PR AR 5 BRI R JE LA A 7 A i AR Bl AR S R Gt
Hi A% O IR RIS AL E . BN T B 9 3 R (W 1 FR).

HUBROULI 2 — AP AES R G, HOR BRI Dl 2 A 348 R Ge R 2 AH G T7 L IR 5K &/
VR ANHIE, 2B AT 6 W BOR RRFHE A A28 1P 0 & AR BRI AES Rgih 2 535
FEAEBUN AR WEFRFAR . TR S R, A7 m AR S RGO R IR it . BEU5
I BEURTH 2 i A € (W 2 o). L BURF AT AR AT DM A BRIRR (3, N AES RS
FRAEBUR AN TR & 347 I ) AR N 75 K. 0T TR E RN R A | B AR A B N T3, J3 0l 1t
T B IR A PG A TR BRI B TR SIS N A AL T L B (0 R v, S T SRR 2, A
FH B35 ) S HO BRI A= 25 R G- A 115 B R SS . TR HOER A I AR 45 - BURF 2 2 Sl AR A Ak A= 77
AiE, BT DAL BEARAT IR R BURF A A A (LB AL E Al).

EXNERRG, N EREA S H R AR, 580 B IAT V& s A0 75 2 e %
R 5 2 RS o o5 7 S B R 2 YRR, SORIEREAR I R M BEE. X T8 J5 Bl ok R P AT, At
STE RS Pl & R R R PR MAT IR &, FEAR W LA Gr N A s A 51 3 A AL IR S P A
R

3 AU SHHERIN & RAEN

FEMBER LI B RIRZGE D « 2t R e PSP B, MBI 22 4 22 246 H TR R iR
L i bt S 50, BURF I3 I8 JUE PERIME L, TR R T > 2 A0 51 S RIS ERULIN 7 b R e i 2. A2 XA B
M BRI EA 1A R, BB AN TR A AR = &, BEIBE R BA IR S AT Ui E 2 i 5%
AR, B BILENIT AR D, ISR A AR (5 FE Al M it 8 s Bl 2 A e 4
SRGPHER 2788, BURREHUERULINE Y B 50 B, S5 £ 083 A4S 201 2 (X0 Ay
. AR TURER AN TRERE A 7 242 MU A T RN 22 HERZEAT BN I, BUrFid ikl £29%
5 R L WU A AT BEEHL T T USRS A R R A ECR BT A £, i T A IBE K
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Figure 3 Public benefit oriented ecosystem structure of earth observation industry

FEHR, HERI P LA S RGO R BRIV 3 (45, BUFHE MR SECE, 24t 7l
KRS, PSR PHAME L EABUN . AR . TR SEREHUR LR S IR S5 B, B
JRF AT 2

Nl BRI A AR 3, b 52 B (R b BRI AT Ml 0 2 ISR (1) BRI 35 3l
WA BUR A Al PR B0 LB AN 4%, FLAB S B8 E AR AERE N IX AT k. (2) HUBRALI £ 2 ok
fipb-ph B T P) NSRS R TS FOPR B AR . RTFEF IR« A T AT S A FEAE 2 2 M R B KA e, B o
AL 2R (3) BRI U [ PR 515 L b S O S HR T BUR X187 3, MR E B VAR A
BURF IR H AR E AL, (4) FAE NI BIAEAEO B SE 2 ARBUAE AN IE 9 2 2 PESBERULINAE 55 A b sE A Al
WBAT P L, T ELHEE 9 B E R BUFHU, A E IH J 2R EARIBUGRE. (5)
BROWIAE 55 e vt B B 10 [ AN ES T IA, B e B St AN, il e R P I R L.
(6) HTBUR BRI ANE UK, SR FIEOR QI th 22 ¥ 52 24T BLR SGL R A REM, A74E—E A
IR EM AL, XHER QR RS iR 5 AR IE .

Nad s TR A R A R KRR R A2 B, 727 R A (gt 1 s ER AL 45
RIS, TR T — € B L. HRBUN £ T NS5 EEBR 3G st BRI 22 745 2 A0
SRR AP AERE PR TS AR ¥ Ja D B I S e AT W AT ER A 2 R G T k. MR SE T 37 0 A
2y 7] Daratech IR, 2010 SRR AN 14 44370, U2 TS/ LE 2%. TRERAGR LKL
ot o 45 87 W TG AR 9 A A FTE B HO T o, 7T B 3 ™ b A P8 A A 2 SR A

4  HERMNA RIEXNETHEZEIRSH
4.1 HOERILM A HE

Bt B A BED LA AS AR B, Bt B IEAE I K, KBRS AR A Bk 7, T3 RE
FR SR A AN BT I (B~100 SRBE AR 2 4], Rl — S 5K S T B gt v B (10~ SR g R 3R
S =0 BRI FE B 2 . FIRE, ERIEUR, — AR SCE A AR R AR A SRR R i
2 14815181 2 B R B th 518 T RS2 5 i S BRI OR#RG . Hey &8 161 D00, KHdi = 4k st
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4 (MERFEE) TRAR THAKITEANER (2016)
Figure 4 (Color online) Scale of big data under different scene (2016)

Bl B R THEREEZ R, BEATR B NG —— Bl s AR 2011 SF 0 H B KB
ety CREE: F—MBH . 2 FAAF7FIHT) (Big data: the next frontier for innovation, competition,
and productivity) ZiiTiAA, 2010 FABRMI = EHIE A 7 EB, W R E T AEHE )y 6 EB 19 fRYE
2012 4E [E FrEE A 7 (IDC) KA By 325 2020) #7 (The digital universe in 2020) i, F 2020
FARK R4 40 ZB B8R, o E B TTERER IR 21%, A O EBEE LR SR 30% 20, itk
B, AN )37 b 230 A E R ORBEE U (il 4 FoR). H AT ASSHESEuR A E M H ZB 1 10
ZB FURE, SEEHEE I H EB 7 10 EB ZUK R, MR AEEE FF R B L PB 7 EB 00
1, BANREA R BRI TB F PB K.

BEA8E 2R R RIRH AR I A, mEe . R0, R AR AN RO BN iR
REHER 4 AT 25 R Oy 7 BALRAEIZ SR R AU, 2 U R 2 9 1 X Bl (LHC)
RAEPENA RS E 15 PB ABERIPRHERE . LHC EIL1RE:

luae = BURHIEELD (10" PB),
Ninc = BB (10V PB),

WYX A EACTE L, AR KRB R 59 R 3 (Buae)s 2 TR (Buuc) AHER I

(2LuC)-
BRI 2 2 T2 AE R 2, i AR B R AR R AR MO ERAS B, AT 0t 3230 - T th = 30
. HAEEHEAE KW, 2SN ZRE. 26 22 e 239 DLEMmB M . PR 24 £

REFEFFAE. A RBHE T 50T, MBI H AR B 1 s AN d g K Ah, 1B R H 1 R RHE.

(1) Mok A AL R PB 2. XS HOAM IR R 3k . 2538 HhTi Ak 557 & b 1A% R,
X HEER R 2 B AT AR AT IE S . 2 M. ZAE. SR, (L DARE B TR SR,
BUEF] 2014 FJE, HARAEN TR 1261 B, BIKTE 5 14% (25] 38 TR T 100 I B ' 1 i I
i TERAM, AT IELLAN . AN RIS, A A R MR B TR, [IHEIATE 1R
DAY, HiBRR AR 511000000 P77 A B, #g FRPE 1 m W FRR AR 0 — IR 23R8 S 4G =
4 0.5 PB, 0.1 m 73PN —IRERE SR ENIAE] 50 PB. N EEALSKE, EE M T A
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70

Data processing velocity (MB/s)
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Network ~ Computing ~ Data Data
service  transmission & storage processing visualize

B 5 (MERFE) ZREGCERK LN ABEN

Figure 5 (Color online) Bucket effect of remote sensing image processing pipeline

*1 DEXRBRHRE (HERBEH [30])
Table 1 Satellite types and masses (data from [30])

Type Mass (kg)
Large satellite >1000
Medium satellite 500~1000
Small satellite 100~500
Micro satellite 10~100
Nano satellite 1~10
Pico satellite 0.1~1

Femto satellite <0.1

Fi5 (Landsat-5) {E45H0 29 Fis /TN (1985~2013 4F), WL T 250 735t UM%, 4G HdE i Sos
HEIiAF] 700 TB. NOAA £ 2013 SE/EMEEE 5 PB, BHEF 3.9 PB, Hiil# 2030 4, i 8 BisF)
70 PB 261, 1fif Skybox B REEE B 5E S, BER AR RKA E] 500 TB, AFEHHH R 180 PB.

(2) FE48 8 BB AL PR A5 DB R B XS BRI FELZE. OB B0 E T R0 548, 5 ORI i
HHE SRR LG, sk LI ECHE A 3 RE D) N2 R AR BEAE XA, K E MRS A BIA ORI A B7~29 6] 1
BT EA L, B AR VR T AR | (5 BHRE LA A B @ N AT, R A TR
TATREE AR 1%~30% 221 5346, 7038 B 4 A oy L A R 3 768 424805 BdmnT ik
SERAIRAT, CARRARS AR B, FA P28 G AR AL AL 2 5 A 2 B, AR AS SCSEEG, A
S AR PR FE RTIR 60 M /s, A FERARM AR EA L 2.5 M/s (W 5 FiR).

4.2 WIKINHNDER

B T DhRe s b, BEMAT DU IR TR AT 222K (W13 1 FoR) B0 s BROULI TR K A
PADIREFT R R R RN E, JaRiZP ML T IR BONRIA RN TR, HRTBTR /AN . DhagsE s fi
ff s PRI M BUFRE R RSt TRUN DA G/, RIERGIIRERUD, LIRS HIS i —, Hph—
WL RIS AT St . Ha Rl A AE S 2 e v B S K R AR L, e 0l g K& S T2 i I
AR AP [F] ARG 2B v (O PERE, R AE Y 35 41247 P 3 202 R P2 2 (R R R B A&

v PR didll B SRR, 2R Ry e R BRI A, /TR MR R L2
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B, KRR —RAE—F 0L B, /D ZEN—FA R —F, &FERAEINH. B w R R,
— BRI TREE R T, RN E BRI B 58N B 5 A 8 K B AR A 5 g
AOEFENEEMEARGREEN T2 — BEREE 2 —. KA AR MRS TR RE
U2 5 o fe. /0 TR T BRI ) fs RO AE Tt 2 AW, TR R, AT ERTHR & i
B IR) 3. N, R R BT LASR LT SR RS0 AR 55 1820, K& ey TR X kSR i 22 Fh
B, ZFh (8] 3 HE AR I SR, X Pt R e A s e 3t TR G g e B3 RERUN LEA
FSCIR A2 A2 P AR Bt A Y R4 AR B4 IRSS, B RN BRI RS | P & RS . AR IR 55 A
J A s RIAR S5 s i, MRS T B B =

/N TR ZXHRIE AT AL SIAR Z A 2230 2 e . Z2 8RNI, S POl s =X sz g
R S KB AR AE R AR AR BB Gx 28 TR BAR AT LUK K 2 &, (H 20 16 s = Ay
B2 FEHREUIC. Skybox, Planet labs 2524 5] RS UM A, A EWR R G, AR BT IR KD
G S . B2 B Skybox $2HEM SkyNode Hufiss, H— B4R 2.4 m HIREF—/ Ml
P2 om b B, AR 4maERE ERE M LL R0 S R EE RGP R 12 m KRB R G, AT
T A2 2 o P HhoR T B A R AN T B ) SR, AR MR B A Bl KB T R IA B
= H AR, B0, Skybox Imaging 2> 7] 58462 TR AR, H &) Skysat &A1/ A, KA HE
ik, EURALEE D T FR 4 58 B, AT SRASAR i 1) 23 [ 23 9 26 51 AR ) o0 i 5 R . 554k 1 &
SERHLEE, 32 BORFHORHAR  Hlgese o) R BEAE . BRI DA AR LS55 7%, 91N 3E [E Descartes Labs
2w F AL &R 5 0 R G B DL R S R B AR 347 0 A, AR L — Se SC RN, FRUII 25 SR HE
FEE v T I RO R 25 5. v [ A0 FE S R B8 2 m) A Bl il PR AR, IR B2 ST HOR, SEBLGS
Hery | sh iR o, e ANLEREEATZR AR, DL R DL T B2 e B 4 A0 iy s 0 50 A R B, o A AR
WhEAT A AR AR IR DL R BV B TR 2 IR T OREARE AR i R A R R
BN, KRR BRI, B ME SR T TRE BT il A3 DL A2 408, 1 PR
TN TR 2 (R R BE R, TR T — S5 28 10 T 1) P sV A A AR PR S, G048 55 2 ) 0 FH v I ) 40 7 2
AR, W IR b R B AR B R A B R 1 T B AR T I S e DR T R A R OR
FhTHRR A o ) R 5, TR AR 545 B R mnid AR IR R @ S 1 A USRI = B A R, H
DA U S [X 22 355 2 3 IR ER RS 1) DR, A B 4R 05 1 i) & (5 2. Orbital Insight 2
A DA A SAAG N EAREIE, R R B 27 2 R A A 07 ik g tHE SARAT VA R e 1 X ) 3T R L

TN TR IR T MBI T3 4R . Bl TR SRR 51 T 1 [ SRR L ATLAS) g E A 1361,
RS T —3 “HuE g BT R EAUR SO A R D BOTUR K E R, — 2 E 5 RS AR
NURHA T 2 53k W L2, 2014 SRS BN RS, 91% F T HUER I B, 17 37 18 25 W) s
RESEARCH AND MARKETS #EH (5 L2 Wk 5, 2t 2014~2019 SEHIA], BRI
PRI, K TR TR S KRS0 22.87% 1 25.48%3). B L 3CH30m)/h LA
VAN, R B EJEE ) SSTL A A SEE ) BlackSky Ml Spire. FIIARIE Satellogic 5. HE ) #
M1 SRR AE S Y

5 AARWIRENEIHIERILNIHFIE L RART
MBI PR = - REAEHAR T SO ERIE B o R R, JR4T0 7 RS R4,

3) Global Nano and Microsatellite Market 2015-2019. http://www.researchandmarkets.com/research/wlvlgr/global
_nano_and.
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Bl 6 LARWIREEVHIRIUM A SRR (RAT)

Figure 6 Public oriented earth observation industry ecosystem (mature markets)

RGP TR —— A4 MR LA R BRI TR AT BAR S R 55
TR 55 3 RAS B PR T BUR 2 2t ML, sBERLIN N 2 m AR B A H B 1R ST T A A RE
73, NI & AE SR PAER], AR BT 102 AT 2R 2 K BUR 2 e PR
M. FEAES R G BENLE] . FURBHLEIE T, — R LU 3 9 A R B 8T (0 A2 2 TR 2 2 i
2 (k6 fo).

P AAIRE) R AT 1, AR SR ERWIBEN 7 — A Bk AL AT A i
W R A, fERBIETT 2T, 2SN RIS 2 B4 TR R IE: AR ETi S 5 3
HUEROUL I = b AR 2 R BEURER AL A5 BN L DA RS B S A T .

5.1 LRARBAMKAMEENEEHRE

URTHTIAR, H RO = Ak R v I 1 5 R R 5 3R T L A AT B FRATT [ — R ELE
PR =Ml 5 23 RS2 b FL A AR, A5 AT DA B K B Al TR AR IEFE AR IR AR A 2R AR AL

IR — MBS TRERBERARERGEE 6, S EEMT /3 ZRER M BIRS B,
W RS, BFRIST 6 AW DL BN S s, B oA AT A 7= AR v AN mT sl i) —
By, AR AN H AR T M B b, 80% SIS B UIARE, BRI A Ak BA K R M L ot
P EAE B TR TR, Wiy AR DL AT SR AR T2 T B IR SS (LBS). 7EIXFE
s, At TR0 B MRS 2 & BN R R B SE 5 DRI EEAELZ. 2004 4F 10 H A Ay
T Keyhole A ], 3F 2005 ££ 6 HifEH 7 #v4 N Google Maps 52  EIARSS, 2 T 2009 %R %S
A R T AL G B IR S R, A B L R T GIE B TR R AR S B R T A .
2 JE A Bing Maps H1EIARSS, W HE IV HE Here MU 5% A Hb IR AR 45 7oty 35 Y 55 445 1) ¢
R FE L P, T L B SO v At S R RN G DU 4 P37, T DU 4 2 ) S A 1 T e 5548 1 7
P S B IR 55 I s g AR A5 1k Bl SR A FIURE GPS A F] Coherent Navigation, 13/ Here
b P A A VR R A SO, Rt el DL, R A7 PR R S RO LRI T LA A< R e s, [R]ES
GPS 1 GIS fEX —id B & 58l 1 i k.

i P I A PR SR R v 7 i, 6] R P R R R IR FE MM E AR AT B, 7E R AE TH
BIRSRE 2 )G, &) 1 SO G e s e B IR —— HhERWIRAR. mife Gk DA TR, FEREX
BB AR R, &) mJeiEAE, RN A a8 AL EOR B LA FE SE S A B, b TR 1)
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Figure 7 (Color online) Continues stimulation of public consumption to the industrialization of earth observation

AR SR 7 — 3, R TREARIRFRAR, BB O 208 1) 5 A XS A& 52 Be 1R K
HERWIN 2. 2014 4 6 H, N2 Google Earth PLA Google Maps 457 %) A 5L HI 75 B K
& B A, 2 LA 5 A3 e A O T2 /A ] Skybox Imaging, 1X 5 2575 HuER WL 4= T8 7 32540 1)
G, JUTFRIE, SERHE S Planet Labs ik s, 39 S BIKE7E 42 BR9E K A Planet Labs 3% /8 T2
AR, 1E 5% b B O S0 A TR AR B SCHE. R E BRI Gl B A IR, 7R 55
B, EECM LS 4 LAY i 2 RO I A8 25 7= b A A 52k

DL B R R B, A AL BAE S BIH 3% 75 R 2 BRI T 3740 B £ EKEh J (anlEl 7 Brow), 1
XA FEIEA R AE SR AR T N 2 N R, WA 2 BIBUN T T & BB /A TR g )
IREARAE B &, It 7 A7 ST BRI ER R 02 R . SRALT GIS A1 GPS Wi fbififsg, A ke
AR M BRI 3% 20 o EZE S B T, T A a Fhl i RE SR EL

5.2 AXVMERLREAMIKIEBBE~E

AR, HRBMAEL B4, WFHL HHL. AR 2 K, R I 7 A 7 IC In-
sights T 2015 4F 1 B RARIIRE, BE 2014 F, SERILHE T 4 122 FHPH S (unique phone
subscriber)). 5#E eMarketer R 75, B ZE 2014 &, LR EEFHLH P E 17.6 125, XEIEL LR &1
W TS et J1% . MBS RPME RS (R 2), IR B TSR I Th REMR I A
b, A AT DUBCIIR S (5 B, R L AR AR T R & AR5 B, FEAT i i2 48, T T
— P AT IR IR 2 —— A 000 381, 2 Ot 2 SRECEE « ER 248 Hdh A7 i R Bl i
T2, HATANE T T2 SRR oULI 4

(1) HHPEAS [T b 3Rk, 2 Al i B 3R B 2 8 B A AR AR LMk R 3l id A &

4) Smartphone Sales Remain an Important IC Market Driver in 2015. http://www.icinsights.com /news/bulletins/
Smartphone-Sales-Remain-An-Important-IC-Market-Driver-In-2015-/.

5) Worldwide Smartphone Usage to Grow 25% in 2014. http://www.emarketer.com/Article/ Worldwide-Smartphone-
Usage-Grow-25-2014/1010920.

201



REPREE: AAIRE] # BRI A e i A

*2 BEEFINERSFLEMAE

Table 2 Smartphone sensors and applications

Sensor Application
Distance sensor Obtain the distance between mobile phone and body
Photosensitive sensor Obtain ambient brightness, auto adjust screen brightness
CCD or CMOS Take photos
Microphone Sound record
Magnetic sensor Orientation (relative to earth’s pole)
Gyroscope/Accelerometer Position fixing (pitch and roll)
GPS/A-GPS Location (obtain geographic coordinates)
Pressure gauge Get the phone screen pressure
Thermistor Obtain human body temperature
Bluetooth Communication, infrared sensor

AR RS A5 B, T RUE Tk H SCRE, AT ASE 2 WA ASAE B 3R, AT L2 A
Js 3 B RS AR A e, BRI E R, A0 2 SRS RERE 2R AR
L EO MR R BE AL, R ORH R R M T 1R RAE R IT A A

(2) BHEFZ 40 -5 F0R R A0 Z50R] FH DR EE (0 7%, A0 EAE B RS MG R e, AATTHE
DA RLEAT P, — ORI LA 22 ST B 5. BRIGZ A1, A A0 B0 78 S Le 5 00 T8 88 7 il
B TR ZR, Rl i 4158 28 AT I E, 2580 A A2 88 TAEAT R 17— RYIPkik, =217
Fox W28 AT o B3 B DL T-AT 3 3 B AL 73 iy

REZEXCETFRE 7T AN H . B A MK (citizens observatories projects)
& R FH AT 1 0 S O 87 R 7 I i DA X O SRR R PR B R A B R4, %Rl 2 50 CITI-
SENSE, Citclops, COBWEB, OMNISCIENTIS, WeSenselt 3£ 5 M K /K KA FRARETTHI
TH. HERMEMBERBUERINAZE 2014 FRATH R AR TR 1528 H I e R 26 AH 5C & Bk 5
R BT, TGS AL E BT I AN A AR LA B BBV ) B s IS 8« T DA RS G, BLAEHT LA © 3Bk
5y ARFFFEUAS ALY, IXELTH BT T — A 5 SRR an R BT R A R A G A A
MM H (Citclops, Citizens” Observatory for Coast and Ocean Optical Monitoring), KAt 7E M
R b 1 BR A R TR A R, I X S B i Y T B Bl R AL B IR SS ER AT AR L Ab
TSR DGRBUE KB B RE . B, 90555 8, R PSR e S U (i A BT &Y. Fiorito
S5 139) ) 223 () A9 23 BT D R AN AL AE I 248 A AT R T T 25 204, 3RAF T SEINAm S el R

IR AL G BROULIN A2 1R K, T A A Uik B BRI, 0T Ee kA
TIOUL IR G BRI, o A% 8 b 3k U I A L 1) AW 2 s g b o UL U A7 55 v 4% 70 o 0 000
REEDI L P 20000 W0l i (D) W JS 2R 6 SR ERERE HEERULI - & .

5.3 AKRRAMKINESHNEEMTE

HBERULIN 42 i A TR ) A2 Bl T2 25 Bty SR AR K e Rz e o T B PR R Ak 2
73, EEALB L AR, AT 3R i AR 1 T 5 5 5 A2 AR . RIBRE 15 2

6) Citizens’ Observatories: Five EU FP7 Projects. http://citizen-obs.eu/Portals/25/Presentation/Introduction of five
COs projects.pdf.

7) National Plan for Civil Earth Observations. https://www.whitehouse.gov/sites/default/files/microsites/ostp/
NSTC/2014_national_plan_for_civil_earth_observations.pdf.

8) Citizens’ Observatory for Coast and Ocean Optical Monitoring. http://citclops.eu/.
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7 AR IR AT PR IR B AT 2/ e 8 BRI Z IR . 78 H AL e AR, R4k
F 8 BB AT DO 8 R R AT H AL A A0S S ) ;i A A R A B R AL BRI R
J&, RS B M IRIBUE 2 1 2 AR GF I 2R AR K 3%AE PCL, ERDAS 888U R 4t HLEARBEE K
HHRFOARSE AT 1) 2 ACH 7T B OB RS BN T#E 2 58415 .

RIS 55 R B2 W 28 K ARG, 28 KA TP R] 58 ROZTIE 55, FREX— 58 AR H B B e A 72 2K
I3, B U AR BEIR S 101 AREL2 Web2.0 3885 T SRR T P P A BT, AR 7 7
42 N%E (user-generated content) A& Web2.0 1] EHRFE B, KEIT A MK RIS H S HAF (social
software) [*2, F P12 24E N %F (user-generated content) 43, AATHH (human computation) 4. 5 H
(IR 1T (game with a purpose, GWAP) 45461 0 A G Ft2 (citizen science) 47, #2115 (social
computing) 48491, HFIF I (pervasive computing) PO &5 X EEMES AT EE R T, HEHE
LIS AR, BIE A PPN 2. Mt A2 EE (collaborative intelligence) 51521 B G187 9 2%
(collaborative innovation networks) [23:54 2=BERAM (global brain) P9 & AL B2, LS K AR
AMAT EATTHR T LR A A, I8 TT LT 3, PR AT

FEHBERBL A0S, RIITA R C 28T TR Z BAE IR R 220K, K b BROUL I A 52 A4 55388 5 1 2%
RGN K AR, BRGEARME ULSM DA F IR 2 AAZS HRIITH . X EEIH 3 BN 2h
A RIR T EAEV N G, AR EEA S # AT AS 5 L UM e st BRI TR, LU 2
T H# Tomnod, OpenStreetMap 5. IXLETH H 78 % F N 27 K% T EEM/EH. Tomnod 1 & L
A T4k MH370. B 4. FIECIEASHE . EJEAREREATAE RS . JE R Z /R SF I H , AL AT A
FEXERGUAZ B B RS E bR, 2015 48, BAMR KA R, FMEREFE T Tomnod 1 & HA DR
IIERS . Mrdt. b5 a5 HArILit 12425 49, OpenStreetMap £ 2 R K ERER T FE R R 1% 7 EE/EH,
2015 FFJeVH/RHE KA, KB H A LA EEEFE T OpenStreetMap PRIH L] 1 ¢ [X 1 TE #5451 5%
PEI10) FRALEA RER A 2. 78 HU BRI AT ox A% I A A8 TR $R b R {5 2. (volunteered geographic
information, VGI) B8I'D [ lHAMRS 5 GIS REHF KW (public participation GIS) 96571 A A Mtk
J&Z§ (citizen as Sensors) B8] #1:[X RS (community remote sensing, CRS) 18] PA & 25 [8]45 EAEL (spatial
crowdsourcing) [ 60 %%,

FEIERE B M BRI R R IR, 258 WBHEE X B TR R L B A A, BORMA el
VA ) BRI, OB INAE 2L 2 7 5 2 B

6 SHESRE

HBER I AT MY ) A A sz B B BURE A A BHFNLR . TRENUR AR 45 2 7 R =l AE 2
RGN 2. B BRI AR R RAE BRI KR, 217 7 A mifh 5] 3 K R A A AR IR S & J&
RPN B, Tl TR 2 R AR B IR P AR 1 3 HES)) ). HH A AR ST B B0 I8
RAERFE R R BoARE ZR . N I7 UL S A 20 B 48 RRAE, 3X B R A 4 Hh AR IAE A AR
FIFAE MUAALE ROV P MV AR 7S R B EARER B ARFERBER I AL R R ) 1 2R
HEAER, AACKREZ A BN 5 m BRI 20 &N IR T VERR R 2R, 2 Ak B A2 skl 5 501 3 243
P, MOe HEERE B ENINTRE. AR i — D R ERWM T7 37, Bk, w7 eLs, Bk

9) Tomnod. http://www.tomnod.com/.

10) Nepal Earthquake, 2015, Road Network—task 2. http://tasks.hotosm.org/project/994#task/186.
11) Volunteered geographic information. https://en.wikipedia.org/wiki/Volunteered_geographic_information.
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Abstract Atmospheric, marine, and terrestrial Earth observations have been carried out by the government for
half a century; their industrial characteristics notably benefit the public. The observation mode has been diversi-
fied, richer application methods have been introduced, especially the micro satellite cloud, and the observations
and data-providing capabilities have been greatly improved in the past ten years due to the increasing number of
satellites. Earth observations have entered the new era of big data and have become the main focus with respect
to big scientific and consumption data. The industrial Earth observation development model is analyzed in this
paper with respect to industrial ecological systems. The microsatellite cloud and big data technology are the two
main forces of the shift of the development mode of Earth observations from public benefit-oriented to public-
oriented. The study further analyzes the diverse effects of the public on Earth observation activities. We believe
that the public will gradually become an active factor affecting all aspects of Earth observations. Meanwhile,
public-oriented Earth observations target a bigger market. The public is both the main consumer and producer
of Earth observation information. The public-oriented development model provides great opportunities for Earth
observations and space-based information industry development; however, it also puts forward a series of scientific
and technical challenges for the scientific community.

Keywords Earth observation, development model, big data, public-oriented, public benefit-oriented
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