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L1 0 A J 5 2l 1]
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PRERIS AL — B S TEYE BT, T HIRZEY B S, &
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I, YRR AT D LD SRR R AR b S T 5T S O b A R R A A
(945, 2011),

1.1.1 T EERHhER

A3 AL B 5L Viscarra Rossel Fil McBratney 7F 1998 442t 4, A TIA A AR X
T B8 (remote sensing) , +3EIT AL T EASREMEAE UL 2 1+ 1m TR AT PR H B 4 4
PRI ERB A . 7E 2010 SFMATT LEF 4T TR E S, AR 3T A% O A1 FH
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F L) ST LA R RS 2 1925 4E Y Rothamsted 52563 Y Haines il Keen WF5% F“ on-
the-go soil strength sensor” ( SEH I a2 4 858 BE AL IR ) | RN & H IR PLREE T . 1l fi]
1E 1928 EE— 20 & T H 4 4# i) “ rothamsted dynamometer” (] 1 #% ), Jf i Cambridge
Instrument Company ( SIFFILAAF]) A R SLH T 7= ik, BEE X AL 8 i B e 1 B R A
WL R, IWATIDERILIAG, R RE R ST BIR0E , IOEE A Wby i, o5
T HHEE B RARIBGREE . 20 2 60 4EARLG, BFSTE WX 3 N AR SR - OGS T R R
W LA, HARERMRIZ 1970 4 Condit 43471 T 3E[E 160 Fl H4EM 0. 32~ 1. Opum Bt
HIPEIE IR, AR s R R T SR T BE5E T R 4P JER . 20 tHE4D 70 4R AR i
JIZN A4 (ion-sensitive field effect transistors, ISFETs) AR, & 5F7E 1972 4
Bergvel ¥ H FH ORI e -+ 38 (%) rL AR B2 AR, RS 7E 1974 4EFN 1978 4E45 5 8 ik FR i il
(ion-selective electrodes, ISEs) FI3ZR N it A4 (field effect transistors, FETs) £ AR 17+
B MR SY . STAER, I FH R R RN 5 R e A R A R — AT TR
HFLTE 1980 4, MeNeill gt i it J52 25 ) F e 8y =X 4% Sk ( EM38) PR AR I - 38
FRMAT THILRE, I HEm R R T 75

[ 20 tit4d 80 A-A0H), WAL . £ AEEXT b B =2 A O IR R 3 T T W)
HWF5E . 90 ], EMARFEACRXS + K oM E IR AR AT TR BRI A SE 5, T,
FL N A TR (0 EMI38) T i 7 b [ 45 B 00 28 I, Sl ORI R S 48 1) EM38
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KFR, HRAR LZHREN S, (R 2R 0 & & PSS R, B NERF
TEAR R ZEHE | 502 22 85 38T b A% AR 24 DA I A1 |
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PR, i MBS R0 AT LAy o S gAY | O SAR AL MULARGCAL | ik 2E R A A
%, Wtk ER, AIRESE, ARG E, HRAWERET LUR R AW LR
FARR AL BRI & ; pH, TIRE LS R AR ARG BRER IR, Wil S5, 5
SR IS5 ) — R FHAR R A B B AT I R R PR TR R A7 43 S A0 A SR
RAEAR A E AR R 1.1,
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Table 1.1 Working ranges and representative instruments of different types of soil sensors
1 iR I RS E =g Ay FRFHEAL T
i, 5 L 5 i AHUE ., R4 K E R FFAL | Veris 3100, HHES L, 473% 5+
Yo SRR Bk AHLET, CEC, pH, K4, #h4%. G, HHE L BOLESEY
IR R HOHRERE | 0%
B Y B MRS KA FEH U R R SRR
R =3I pH ., Rt | EFITEF pH it B B S A (L SR

e r s 5 S A R SRR R e R T R B A SRR o - SR AT
o HLRED ™A T RTINS S i R AR IS S LR ARG | BT AR . IR Y
Yo, HIET AR T IS S E BRI, BRI TR AT B A RE RN MR, A
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Fig. 1.1  Principle of optical waves and range of its application scale
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TR R R PRI R B A SR RS I R D A R B AR
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Ko FET GIS FIRBEE A f b+ el K 2 R its s X, EAHRAF TS
il 7, PRk - S AR R - 1 () ek A b P 2 [B) RO PRGN, 7R R PSS E] BN
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1 61 3 HE# 18 J% (hyperspectral remote sensing) , i R = G i 8 &, S 45 AR £
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BB = AT B RCE RN, AR EER RE T 2R M T, B
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Fig. 1.2 Hyperspectral image cube
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FEREfb X, BAFAERPHYCIR RN TOGIRZ 4 o Rl 2R F DA BE R Y6 IR R 47 E 12 Ak =X
SR, SZFEZ R R, WA R A AT . BERE A0 kAR DL K A SRS
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