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Abstract: Maize can be used as food, animal feed and industrial raw material. The increase in maize
yield is of great value to support growing population in the world. At present, it is widely planted around
the world, and maize planters are generally adopted in the seeding process. Because cultivatable field is
limited, increasing the yield per area is the only way to increase the whole yield. Precision seeding is an
effective method to increase the yield. However, the precision that mechanization contributes to the
seeding has been maximized. In order to further improve the seeding precision, intelligent technology has
gradually been used on maize planters. For domestic planters, it is relatively high on the mechanization
level, but it is low on the intelligent level. Maize planters play important role in the seeding process,
however, people still have to play a part in monitoring the state of planters. It is not only labor-intensive,,
but also lacking of precision. Therefore, intelligent technologies must be fully used to replace the human
labor. The seeding process can be classified into metering process, transporting process and landing
process. From this perspective, the working principle, technical feature and developing situation of
seeding technology and its measurement and control technology applied to maize planters were described.
On the basics of analyzing and generalizing all advantages and disadvantages of seeding technology, the
developing trends of seeding technologies were prospected, and the new demands about maize seeding
technologies in the background of precision agriculture were predicted.
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Tab.2 Comparison between photoelectric sensors applied to planters’ performance monitoring system
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Fig. 16  Schematic diagram of various photoelectric sensors
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Fig. 17  Detection system scheme based on high-speed
camera and image processing
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Fig. 18 Process of high-speed camera shooting and

image processing
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T AR PRI A EE ) A, R T AR i
FUE AR AR  SE T G A L, RS
2B, F A A BIANE BT LA R B8 et f
TR S, B TT 1A 2% 09 A 1 P R 5 4 T4l ff
AL B TR 2% EE AR SR e Bl
SRR A S R rip A w11 B W N I~ B0
wviE ARV IS, TR A i e
JEAE) RSN TAE, P il A T8 s 450k 22 194k
WEE (ANt REE) |, L Rg g SC B s ARk . fR
T BRI 5 W T ST A AR T BT )2
7[R E 2 NI R e 7 LS s A T £ s e P
A= IPAR RO o =/ RoI LN PAR AR IER -t
PEREAIX B 22, T B LTI E L5317 £ (i
W0 ;M AE LR IR gy, — S PEL
T2, R ERA, AEH T TR X s
) o AT, B 25 T V4 2 S — P o PR 48 4
FIFFVE A, T I IFE 2R e AR e B 2 T 36 Fh o

PR 2FE T IR 2R AT T R E T, LA
PR AL ST MERE B Y B, B2 T
a8 W 450 R REAE M 2 B0 ARk B BE
SR BUFTON 481 W95 T 9 Flodi B V5 Fi A
JE B b AN o~ 6 P8 PSS 8 52 1)« 9 ok

JEERRA, B /)N 5 95 P A BE AR 75° ~ 85° Z AN, if
Bt/ 5 SR AR E , b 95 76 35 b SR b A7
R4/ s BUAI , RS/ NI AS R IR b 7 B 62 % 7N
FREFEKECRF T, D% @y TR 5
MR T 5 A T A R RS R R RN -
SRR R R SR 5k TR Sh 0 A% B AR A AR A
[EJAFL AR 53 A S0 AT S AL LT SR 258 T LAl .
SEPRE B R T, TF IR AR T B e TR B AIC A R
AR DR Radk F 38 = A A 1385
P, BRI, 6T RhyR I DRSS M B = L AN TR A
TR R S5 F 2T B[R] (1 R A T AR, 25 %6 bk 1=
JE PRSP A AN R R, S 860 IR SE T I8 T8 X Al
Tt JE B R sh Y R, TV RIEIA A TR
FR/IN BRI TEREERAE VA TR R
T, R il 5 A UBKIR B RS AN, B TR
Wt TV B SE A%, #H X T3 8T a 4%, T4
TREERIA] P AR A VAT RS I RE- 1, H 3
A A TR AR — B R A
P, B RA L AIRSE AT 0, I #8519 5 i, DA
SRR LERN A Y 43 A0 450 1, SR T 38 5 SCHR T
PHI, 78 X o R 5 M O T A ST A

VE A KT 2 — A LA 520 82 38
1) 32 g ) R R R R S,
Bk[27,93 — 94 ] Ay AF 5% 2 B, P i 480 ] 3 i =k £
FEFpIa K g 06 ] B AT, 2B LR
20 T R, L TR G B, BLANCO 45
PEH B UREIRET , AN RE B4 S 1 0 BR 5 1 i
TSR TFHE BT HEZ 0 3 5 7500, 32 )2 + 1
Foplad s g FEFRREE R 0 ~ 200 mm B, /EH)IE
HAERKA R R SCE IR FAE N 2 ~ 3 MPa, T8I
R D P B SRR R AR
FEAIHIL LR FH b 70 B 255 ] (RIE A 4 A I i
i R AR I 28 2 5 A I SRS B, 5
URFP AL T BB 45 e P i A [l e, o] 4
R P AR R SR el AR R P A B
TR 0+ M Y 5 K A, A&l 20 B, R A
Maschio 2 R R FIATL P V4 48 11 25 22 26 A [ 45 T 78
f e, v LA R A A T AR s DRt R
(IR RS | B i Al oA (1 — S0k
3.2 SMAEFEAR

P78 AFIA T, 25 % A fiol 4 3Bk sl 7R 5, i 1k
SR FH R ol 8 06 9 b S s st i A7 45 1, 1T DA AT 35k
Pl 1) 5L Bk 5K By, B o R A A B S
DRI, R S R R ML L R AT R AR B

JEFPE B 3B A A R0 R RS W RROE 5K
21 M Precision Planing NN DAY ey , H AR



FoH

SETHR A RSB S I ST 11

20 Maschio Fh A4 5 B

Fig.20 Maschio’ s suppression device of seed groove

& 21 Precision- Planting E%ft}l% -

Fig.21 Seed-pressing tongue of Precision Planting
pan SpeedTube PeApe & A9 ECHR, vl A Bij 1E 7% i () 5
B

5= Horsch 24 vl 2R 1 H A R BRI AR IS VR fT 1R
R, AR AR S A B S I, R BT
AN S S B E BT, Bk AP R R B R Bk
1 N 22 fiR

& 22  Horsch EFh4S
Fig.22  Seed-pressing wheel of Horsch

3.3 BRUEEAR

e V% B85 R ) T S ) RT HH O R b
TR, Bl 1] 3R A8 U 1 K 0 25 0 FN 32 4 2 1
HCKANSSON 4511 5 18 K32 g0 A5 11 | b 25 %
FRERBEROIG N, B B 34 . X TR A Y 4
HEEOL i B AR AR B IO A e AN [m] A IR
—E, AT AR UEFP [ B HE  J N RN B R B
PIAERRIAI B SE 4, YRR TR L PRI, 25 R 80Fh i K
R S A I o e S [ N E R S S UR A
e Z 00, AP R SR A COTH FE TR S,
KARAYEL %" BFSE T 3RO B X H 1 SR A5
93] TR — BT R m S,

T IEARH T MR IR R S5 R A B PRSN, A
111 35 B TA VR BE A AR Bl 1% KARAYEL 451 1y
R R, BMEAE LI = 550 T AR S kA
Al PR, R RERE B RE AR, 7 N e
IREIEF IR AT . XA GG FI AL, F P B

PRIE 1P AT AT AL S 2R TV o i T B B
o BRURGE , SC BRI 151 5 HAE AT UATHLI
B il DR AR PR, PR A — B
FRAPREEN 25 AR AR A R G S 1
B3, R e R e BRERFE FITF I8 8% RO AR X g 22, e aed
Tl — B B A A Aol i, Ik BIS A R A T iR
TEAARA, B B AN PR T RN IRE X T
ES TR L et & S O 2 IUN [ 2V

Xl i = AR U A A AL B AL
He L Y 4 AL = R AL ) A R
PR REE . LEE 280 503 T B/ G B 42 1) 5
gt, FE B ERIC AT P O KR HIT
PAK = LR A oT A HoTR DG
e IR I P s R M 2 2 ) ) B AR A 2 K
T DU HEHT AL IR AD £ , 32 TH T 4 s D00 e 42 T i
A7 i 3 A s R AR B A S BB LE
AR M D42l ORI AR 5, S E ot
i R m TG S AT L R B 2515 1%
) FEL R S P AT AT 2 ) 8 i 1493 3, )4 42

I RIALAY = RS H R PR LR AR = R
BRI A PR L TR | il SE R ARG T R4

(I I 4R . MOUAZEN 25190 H1 SAEYS 251100
T LRI A 1 R — TR B 1 R S 4 4 R ST
W ASGE o = BRI L R T
DS AL T 1 3% 5 B () A5 B U AR TR 4
Tl ORI ML A T 2 ) 5 B AR A 5
i id wheel — LVDT f& 25 3RA5 5 VF Ml R i 45 il #5784
LT R A B AR T ST, L R AL =
SURHERILAG (4 £ B, St Pl I S B I A A 3R T
MFEML IR EEANAE

X T HLEAE ML TR BE I 45 5 i, 2= AT AT T
KAEEWFGE, VAN DER LINDEN 55" BER T 4050
S = e AL RS S A ) A [ LA 80 2 1)
VEML TR, 45 26 B 12 R B A SR AR A 52 KB 152
M, BT A SR R RVE Y, e Ah B Xt iz sl i
PLE., MRS A LA S 5 mm, NIELSEN 451245
TE T RERRHLIF 78 TR L 1 0 52 25 45 R R YR B 1 R 4
SR A% BN I o FF 30 245 00 B S ad TR A 5
TR, 510E T TR X L, SR M 25155,
YEREH RGN GS = IR A TR
JEREHI RGN 3 R il Bk, = A E L P R
il PID #5 41, & BL = st A7 B 45 4 A% ) 7 A B, i
PID 5 e fa @, Wi HER . NIELSEN %' fJf &
AR RN o 2R 555, 2 B ol 2 M 0 8 A% e R 75 D
P JRAS ZH R, 43590 FH T 00 2 30 8RR X BIL AR 1 7
AR AL FALIE 55 1 2 114 55 3 AR A, 42 a4 ok i A



12 PN A1 R O S ¢

2018 4F

1L IR ARAT 5 5 B AT I ST, P DAAS 3 S PR G 38
TRBE . NIELSEN %" 78 H [l 560 v | 75 i &R 48 %
FH = S B AL 5 A R 5 i R e 1A A
o3& AR AR A+ 8 mm /N £2 mm,

H T, ZEREFIHIL L, — P8R FH AR T 4 R S 8
RS AU, DT 42 25 196 b R B 1 — B, — e
BT 15 b B AR U AT B FROIR B 9 0 SR 4
SHARIPOV 45" 7E [i] — A~ 4 Xof b # 2 BE A b 3R
T TR AR DL ML ) R R b
WFIE T HERNIREE B AR sh M IF VA #R 3Z2 I Z [ G R
PRI 15 | A % A R A S 8 A 2 ) 2 . v o A
phili O3 @B R K, AR UG R AL [, SHARIPOV
ST ST T I IR A R L )38 Bl 1 R AR Y | 5X
— BRI AR R WO A A B B 4a ) R 4 0 B
A e o) LR el S N[ W A O e o 1 4
AEBHJE R GE, X 3 R R 145 Y ( Bingham, Dahl i
Bounc — Wen =71 47 T XF Fb A B 5, A IE/NIL
B FIE R, 2 R 5
BT sh 5 R 45, I H Boune — Wen B ) 4
AER AL, BEEAEETH WEN 25018 R FT#E 75 il 5
JERER S A FF YA R EE R T H I R 4, il
FERGRVATT IR . AR BT T #% Fl
P I IR EE ] R 55, R F WG B A% TR 25 A LS
B A TR TR , 515 5 1 18 TR B85 10 it 2 8 ok 14 e
FEI S 308 3k R 2R G VA1 DU O TR LA, 2 I 1
TRV TR B, 8 L0l 2 SR, 4 ] FR G ) R JE]
0.12 s, M MG TR BE RS TE RBUOK T 90% .
AR IR T —Fh F e A SR AR A shis
il R S8, R PVDF & A, 8 A58 4% 8 I o 4% ML PR
URAS IR TR A8 i, MR 408 6 T 2 745 S Hsf 00 00 49 o
BAPAT LR 14 7 38 2ok % 2 A DU [ ) A AR
VR TR R AT 3 e 4 TR 7 30 5 4 o 4% e B
it 4 A T R s B AR, 2R R IR AR R
T EARER IR B R G0, 2 FH R ) 8 D o
FEES R FE T, 248 1058 (3 (L 9 Bl it 3 2ok e Sh AT
IR L ANia ol VAT e, DR T R AR,
BB RE T 90% , JIA 2 853 T — 3k HOE
L PERFAE DR BE Wa 4% R G, R FH b 3R N7 1 425 O
R i I F A (1 B , WA 1) A B 3 A A 5 AT
DU BV ETR B 3 2 FH R)IRG , 15 8% R G e
Tl 2 5 22 0 11,3 mm, SUOMI %5112 7E 4%
FEHL L2206 T 8 AL, I & T VA 48 1 1Rl
TR IR A S VR a6 RGN S5 7R Rk
s 2R 48R PID 45 Bk V8 1 R I A Y
JE 1, R 180 11783 thilHATiE (5, WEATHERLY
G T — R E R IE IR EE S RS, KR

GE ) FH R i A SR A DN - Fl B LA 30 - K o3
F R, PR A% RO ARG T LA SR 8 4
THE S VAR 500 A B, I TTHE M T 7 L b 3%
IKAEE H AL E

T, TEE SN TR AL P ZERE R |2
PARRI PR BNz . $81E Horsch 22 A Knize
) B R F) Maschio 23 ) | 38 [# Precision Planting
2 ) SRR TR U B R TV A% A T
PEATEE ], U HJ& 55 [# Precision Planting 2y ®] il &
AT R B T A, 2 T
R I i, 3l 3 A 3l 3G st/ s ok 523,
WniEl 23 fr 7w, g A [A) B S B bR R R T
08, 125127

(&) Maschio=s “{ i 5§

(I} Precision Planting

[LAATHER
K23 BEGEHE
Fig.23  Seed depth adjusting device
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