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1. & E4 %L Egg delivery line; 2. %6 4 fii 2% £k Carton con-
veyor line; 3. MHALIE 4 Camera box; 4.P4 B H ¥ Delta HlL 25 A F
& 4-DOF Delta robot body; 5. 547 % Ty fil -5 B 4 A 3 1
17#% Single sucker end effector with flip function; 6.# & Egg

tray.
Bl XBRESESHE
Fig.1 Overall diagram of testing device
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FBEEFEARE 3, e AR HLALEY DI A P e i A R
G i P AR AL, SR HSV B K
18R 50 8 N B e 2 A 1 S g ok
T & EINE L — A TR A AL, B8l 2 A L
AR E br E s DL ASCIT 9 4% 2 2 DK R 55 4L 4%
NGB IR K A5 G 2K 59 H AR B9 50 A7 B3R O A
e g IR HLAS Niz shas il 4% . JFBRPLE Az g%
il i 1 S AR LA 2K 2 R B H AR A A B R A

1.2

A4 2 L W ERG a5 2% IF BRAL AR N S i A B
PO B AR 1900 5 24 H AR IZ 8l & JF BALEE A 4T
Z3 B HLES N2 sh 2] B A5 b7, 38 i B0 85K o
PATHNG & AR, 12 B8 2 12 2h Bl B & 4R
I E B IR
1.3 EFTURENISEENMEEM

D AEBUAR & . 76 A BLAT , 75 22 58 SO AL 1Y
P AR LA BT b (15 3R A A e 4 g L AR NS
bR R R SEBR AR bR . TS, MR E AL AR R XY
Jit . K H B RN, B REEMILEE G, R
MEACWAEL . SHACYIT Ml X, EH
MISN Y. BT DAERE MEAL XY 7. Ok, i
P R A, BANAR ZR I S 5 BT AR 0 S B K = ]
FAE—A LB R4, bR 4R i 2 Beae A4k
B OA OB, UK EE 10 em , J5CE 78 AHHLALEF
X35, OA OB Jr [l 43 5l 4% BRAA AL A X .Y Bl J7 g s
FERRAE I OA 76 X Bl ] B R R AR 2518,
BEHC OB 76 Y $iliJ7 ] b A9 45 3 A6 b5 22 18, BV AT o
XY J7 1) (AR R A b 5 SE PR R I L B R 8. &
G WE S . EAIALLET B 1 A A5 K A
el &% &5, F 3 & HL 4§ A TCP (tool center
poin) B 55 % S 1) X 7MY J5 1) # 52 B K
25 MR BN AL AR AR R S AL N AR AR R D S
it S AU 1Y B AR DL S 5 R R

DB EEN . WG E EARE S R
SR I U 32 PR X AR AL R AT R, X R AT Ak
PR 38 2 R [ 55 T S, 52 O 8 R Y L
fii. KRB KA F FZ &5 F 1 FZ-SC5M2 7=
At P 1 IR 3K & FZ_FH_F] Remote Opera-
tion Tool XM, FEIFFML L & B by B . Mg %
MRS & E Tk b BEL 5.
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QEMG A FH, B2 ML A BRI & 1.
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BRI o D07 3 % PR A DR T R L o R R T
FEWE R 2 000 ps Bl 2L ZEOR , AR TE M . PIIR L
BB, HEAT T L S5 SRR, Y R=2.134,
G=1.245.B=1.956 i}, A4 34 r , g L 55 S W41 48
K14,

P KELIE, Hxt B2 s E, R
IR 33 U B B B 5 PR B X 43 ke Lh A A 4
L EECT HSV i, W 3 AR RS .
FEIAME AT (R E HSV X g g 35 i) L 8
PEV L R DA o 0 08 Dy v 18 5 19 9 1L R 2 R
255 >, SRAS (0 25) MR R (35 S AR R 1Y 1 BR L/
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2N LA H AR X A BRLEE 3 AR 1A
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Fig.2 Grab order

L ROR N B B O 4 LR N BORCE Y 2
B S =" RoR IR AT E RN F BT R AT
FHZA® RN L I BB AT T 2 B AT R

14 NEBEHELICRAXENESETRRRK
137 # 1

AL b2 2 AL g N FE il /4 TwinCat, 38
b A2 AL L LLOK ) T 2 R O Bk B A Az 3l 4
i LB S AR AR S E N R
AR B Y AL E AR 2 R BN L 8
WHBCE I 005 AJFBALEE N AR, X 8
FhSCE 7 2200 e IR HE I 4 D THIR 1% B AT
BUEBHN S . N TR R AN 8] 1R T 5 4R O
RN 30 B HE, HEEESHEMEL LCETT
FAHTA]  PRIES A A 3R 0 — B . 18 IOAS [A) il & 7
28 3k PR AR IO By 1 A ERORN 5 B 4 T B R A e
JIv st I TB]SPAN 6 45 ROR

WS FE AL TwinCAT FR4F45 132 3h
WA, EEHENZ AP R TwinCAT System
Manager 1 TwinCAT PLC Control B &4, H
TwinCAT System Manager 5¢ il & &t i {F Bc & . &
15 2 G0 W B A A0 4 s 119 3% 45 TwinCAT PLC
Control 58 B2 B AR 7 19 4 5 L s N LB 1T,

e LW E BT T

PosPick2.x:=0;

PosPick2.y: =03

PosPick2.z: =PosPickl.z;

PosPick2.c: =PosPickl.c;

AFAILIE A3 X [ 45 b R R A5 I 56 BIL A N 1 4 B
PosPick2 1Y X .Y Aatr AL 5 HLas A HLas i i i
U T B e A i 1) 2R B0k S B B bR AL B AR B F
T XY AR R R HE AR [F] D5 B T AR AL RE BRI
XY J7 1 45 B Z J5 ) B AL bR AT C Bl Tie 5 o B2 AR
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P 1017 DR AT 9 Ok B E L 8 3 1 PosPickl 1Y
fE X} PosPick2 1 Z .C HEATIH % .

PosPlacel.x: =6.0;

PosPlacel.y:=383.7;

PosPlacel.z: = —160;

PosPlacel.c:=0;

Hrbr,PosPlacel L A A i AT 5 47 U i
ERH 1 AALE 8 BN B HCE 7 RN 4 DA
ORI G G W =N 1 o s o oy ool o BN T - I
THAE M. EEENE IR, LR
T [ 5E A8 SEFER 4 A A iy BAAL B W Rl 22 1 E
38 3 IFHAIL AR N A AR AR HR

PosPlace2.x: =PosPlacel.x—row_i * length;

PosPlace2.y: =PosPlacel.y—line_j * width;

PosPlace2.z: =PosPlacel.z+ layer_k * hight;

PosPlace2.c: =PosPlacel.c;

Horhr PosPlace2 4 BUE 85 5 (4 50 & A7 L i
BLE R DL 1A HE R O A, R E e
ASPE T T ES E— 0 E R 71,

row: =>5;
line: =6;
layer: =1;
length: =50;
width: =50;
hight: =50;

Hrr, row Jy il & 1947 % line Jhy ik & 19 91 4
layer 240, length Sl & A9 8 1w 6] B& , width Ry i
B B  hight 20, FIEFEFEM RS
B S ERBULCE B EIE P AT B E Y 5. 5
BALE N 6, BN 1, 8w 8] B S 9N m E] B Y R
50 mm, /=&~ 50 mm,

MW R HCE SO SR A B BATICE R R
TR T s MO SR B AR B TR B i
Ji R DA 2

IF layer_k<C(layer—1) THEN

IF row_i<<(row—1) THEN
IF line j<<(line—1) THEN
line j:=line_j+1;
ELSE
line j:=0;

row_i:=row_i+1;

END_IF
ELSE
IF line j<<(line—1) THEN
line_j:=line_j+1;
ELSE
line j:=0;
row_i:=0;
layer_k:=layer k+1;
END_IF
END _IF
ELSE
IF row_i<<(row—1) THEN
IF line j<<(line—1) THEN
line_j:=line_j+1;
ELSE
line j:=0;
row_i:=row_i+1;
END _IF
ELSE
IF line_j< (line—1) THEN
line_j:=line_j+1;
ELSE
layer k:=0;
line j:=0;
row_i:=0;
END_IF
END_IF
END _IF
5L F 2 %, AL A AT DR 2 A7 4% 48 &
BE
Wk FARRRE, AT LLX & AR WA S 8
EALE B ENCE D7 AT SR R & E X
HATHY 8 Fh o MLk & DhRe . B E Oy X 3
N
156 BENREREHITRNEHNEEBEHAFX
A B T 6 09 A S RAT A% 10 25 A AN BT 4 B
TN ARUGHAT A F AR Y 6 S IRE L o 1R A i
3] Delta I BEHL#5 A ) TCP (tool center point)
Ab, FEALIE RE TEIR AR b, W5 46 Ja i AR % L e L
5 AE ol — A EE AT O L G o B AL R LSS Bl
0755 90°WUAE oK 3 $hUAT A 47 I B S 1 25
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A-H . i £ R %1% 1~8 Egg program planning path 1-8.
B3 SHHERE
Fig.3 Eight kinds of putting egg program

{
uint i,j;
fori=xms;i>0;i——)
for(j=60 ;;=>>0;3;]——);
}
void main()
{
while(1)
{
1L 4 96 B HL# A TCP B Bottom plate connecting the if(control==0)
parallel robot TCP; 2. £ #l Steering engine; 3.3% #F Connecting {
rod; 4. W AEIEIE Sucker base; 5.0 % Sucker. pwm=1;
4 BEEPHEENERRERHENITS delayms(1);
Fig.4 Single sucker end effector with flip function pwm=0;
MEPLEE R AR R AT delayms(39) ;
#include<reg52.h>> while(control==0) ;
# define uint unsigned int }
sbit pwm=P2°0; ifCcontrol! =0)
sbit control=P2°7; {

void delayms(uint xms) pwm=1;
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delayms(3) ;
pwm=0;
delayms(37) ;
while(control! =0);

)

}
2 HRE5SH

Mg EME R
PEARBL B X fm A R R T HSV 3@ K
JE I UE A F 3 BT A R 0 BR T S IR LS XSO

2.1

Ereoo_nog ..
LI O S

L na::
Fooenu -

JEE RO SE AT W48 5 4 BG4 TR0 X R 43 Sy 1k ST 1 6
AN, FEORUE TR ] H B 09 (6] I 48 58 R i T e HE
B o AR 5 R g Bl T R AT 8 TR, 9 2% B T Y B
WA HEFE TCP Client, R 55 1P Huht 3% & S AH AL
IP:169.254.100.100, i)k 55 # i 1 5 1% & Ky 9876, £
i G A5 ARAR AR 1 H AR AR AR o B 58 22 67 B
Iy, His oy X OER . 82 2 R S5, 6 DA BL AT DA
PUNE bR, ARG RME 5 iR, BECH 30 &
XN 8 FhAS [R] 3z Bl B3k o FICHCHE B % = HTUHL K
i A Hh /00 B R ) 880 X 100 %6, e 28 3 45 B oh
PEAE 3.4.8 BYIMHLAERS 2 100 %0, HAHTH )y 22
HER R 4 96.67 % o

[Receive from 169.254.100.100 : 9876] : OK
5.00 1333.59 1804.78 177.55 1334.07 1476.33 175.06 1345.43
1153.20 179.74 1357.19 819.52 -0.08 1372.54 491.09 -4.92
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00

AR S NG IR Effect of the input images; B: HSV J5 2080 6 JK 14 € Gray filter based on HSV color; C: 7 5% 1 B J& %R
Effect of eliminating background; D: DA 5 X5 Ay 5 R <) 47 W i )5 30 S Effect of the contraction size using 5X 5 a mask; E ;4 %% [t
J& After the model is logged in; F:i% & HF IR B X5 After setting the recognition area; G: RIS R il B3 HE Measurement effect

in shape search; H ;i i i i B F 3K BUAY 45 5 The result obtained by the communication assistant.

5 BEfRaEmENMBRE

Fig.5

22 HENB[ASHAKNER

g AR B A BT RS 30 B,
H T WO FCE 7 B AR AL 45 o & 8 LLAR TR
oA B TR R L b, AR e R 2 b ) A E O
Py, B HL AR N B UK B B Y X 5 )
A —400 mm F| 400 mm,Y [ — 600 mm F|
500 mm,Z J718 —180 mm F) 50 mm, i Rk E
J525% BRI EIAS] 1 250 mm/s. & 5 i ik 28 1 %
HR 1200 r/min, LU ALER A 2 ) B & A il

Image processing process rendering

fi . I — AR R CE T R KA R AR
I 5 W BOFI(E 38 57 bb 553 50 i) BTCHL s ) TR %k
5MFF GRS 1 A8 B 2058 R e 1 MO 8 PT A
SR R TS, TR 1 & 8 BRI
6] 43 94 :70.,68.5.68.67.70.68.5.67.5.68 s; MK
A B M 0.414 2,0.423 3,0.441 2.0.447 8,
0.414 2,0.423 4,0.429 6.0.441 2 #/s. % & 8 Fif
JCE T ZE R AT I HE B R ok B TR
3T AR E 8 MR BE AR 1002, A LUK
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R 3 Y 30 AL B B A TR BOBCE LA O R R it
BA 1A RS, WIS F, 7% 4 M
R A4S I fe i, 0 67 ss % 7 MRIIKAE H67.5 55
T3 M 8 MR BEAE S 68 s, MAMIU
FLRCRECE R R 4 BRI EEAR N 0.447 8 KL/ s,
HRIETT % 3 M5 8 AL BEAR . Ol 0.441 2 B/ s.
L5 L ATAL AR 8 Bl R ILRI B AR R, O 4 B RLA
BEAE A B U BE AR, I 5 I A 35 I A =
23 HEMESEAHNBELER

ik gk s M ST AR s g, B i E

TR FE I 33X P A A [R] 7 B 10 85 3 8 25 o e R R
o AR I A SR R i AT AR AN (S B L
RS E IR R R A RE. b B ER

B 0 s R R R AR IS LA R AR O
B BH A R AEHLSE I RO AR SR AR ik K Sl A L E
BOR LA RIAE LI 3 90°, HLas AR S AT 47 76 &
HHR LIRS R T B T R R E AR & AR
W, iz S B R R b Ol F AR R i K L A B
2 90°, MU 8 3R DL B R A HCE BUE AT SE BN
A B AR R R AR R

ATEH R LR FIRN & BT, B R i P T 48 0 % BIR A When identifying the egg on the conveying line, the end effector is in the ver-
tical state at this moment; B: RIS 206 & & 2 a0 25 28 F i, b i A S ST 48 7K -k 2 When the end-effector is horizontal ,

placed eggs on the packaging line by palletizing.

6 EEMEDEANRERFEHTHMBIESME

Fig.6 Grabing processes end effector with single corrugated thing

3 W #

Pl AR 58 5 A7 ok A b, il 3 HSV SRR 1A 24
RS TR QINE - J NS RN - Te oy
Sk 5 A B AR K L B AR X R 43 SR T 6 e b T
FEHR TP 09 [R] B 42 5 P15 40 B 32 5 58 i © A
BRI A ZE B A H A e s 2 Ak 3 s I £ 45 0 Bk
PLAS A AT DL SR IS 3 S A B AR R . EhX &
e R X 8 A E FHCE T 2 RLRI AR dE
AT 250 o L34 T 58 L) 4 BOES S R4 BV ] 4R
AL CE S AR, o S T A e A R
KERAR TR 4L BB 30 BB E MBI E ., B
S D O 67 s, 7E T R MFERS AR T
Hofhor Rk Ae, EEBRQELR SR D, Y EEH
PELRE A 1 200 r/min I, Delta I BEHL 2 A1z 5h
HEER 1250 mm/s # A 8FEH 0.414 2~0.447 8
Ke/s /N T 3.33% . iz FH e B 46 00 K i S0 AT
i B o0 B A R b 1 RS AR L

T A BF 53 37 b B A 5 A R D TE VR 5 4l
R e R (A RTR /A U S  Er e U = I =i
PLE A A AE ¥ A WF 58 H 19 Delta HLES A S BE

B RG4S Al 2 B AR P R 4 I AT TR AR
WEFE . Besh )5 AT DL T e BF 5 ik — A SN &
AP RE o7 S 8 2 B A5 5 T T 9 SR L S BR S OR
NG G AR T AL L Y R BE R i2 R 48 1 TV
Wz o AERIER SR B AR A HIT 52 T 8 ik A
JE IR AL # T B2 7 DB o A 7 RO L B 52
Prf =it e
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Studies on experimental device of egg intelligent handling based on parallel

ZHANG Lei WANG Shucai

College of Engineering s Huazhong Agricultural University ,Wuhan 430070,China
Abstract The egg processing production line used in most of the egg processing enterprises in Chi-
na lack of intelligent sorting equipment.Manual loading,sorting and packaging is generally used. Artificial
methods are inefficient due to its high labor costs and risk of infection and contamination of eggs. The
current egg processing line has some problems including disposal segment, multi-step, long production
line,a large cumulative damage and high equipment costs and so on.A Delta-parallel robot based on ma-
chine vision was used to realize high-speed intelligent picking of eggs on the production line, which can
pick up qualified eggs to the standard egg tray in accordance with a certain order by layer placed neatly.
The completed dynamic positioning of the individual egg and the intelligent trajectory planning for dif-
ferent handling paths based on machine vision was studied.The robot control program was designed to a-
chieve intelligent picking up.Experiments of pick up eggs and transfer them to an egg tray intelligently
were conducted.Results showed that the use of delta parallel robot based on visual can realize the egg
picking up and loading.Robot operating speed is 1 250 mm/s,with pick up efficiency of 0.414 2-0.447 8/s
and leakage rate of less than 3.33%. It will provide technical support for the practical application of
multi-robot division of labor.
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