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Abstract

This paper analyzes the currently popular machine vision module and various types of manipula-
tor in the market, and realizes the independent reading of two-dimensional code information, the
recognition of material color and shape, and the intelligent grabbing system of grabbing by
screening and composing. Secondly, this paper realizes the positioning and moving system that
can plan the path autonomously by screening the existing motors in the market and the full-court
positioning system composed of orthogonal encoder and omnidirectional wheel. Then, through
the combination of the above systems, this paper realizes self-reading information, identifying,
grabbing, and stacking materials. It uses MATLAB software to calculate and adjust the positioning
speed, position, etc, performs the overall design and 3D modeling of the robot for the above mod-
ules, completes the static load analysis of the main components of the robot through the Solid-
works Simulation module, and performs simulation experiments. Finally, after summarizing the
functional integration of the robot, the author proposes the application scenario hypothesis, car-
ries out the application promotion scope for this scenario hypothesis, and conducts the simulation
experiment. The results show that the robot is simple in design, easy to implement with mass
production, practical and reliable, and has good positioning, grabbing and recognition effects, and
can be widely promoted in the field of automation.
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Figure 1. Sales trend chart of industrial robots
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Figure 2. Performance comparison of various models of CPU
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Figure 3. Schematic diagram of STM32F407ZGT6
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Figure 5. Steering machine controlled gear type manipulator
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Figure 6. DC Geared Motor with Hall Encoder
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HALBERECA: G(s)=U(s)/E(s) =kp(1+1/(TI*s)+TD*s) e kp ALl RE: TR HEIH
H; TD NG I TR H

T PID AT BV s 3 J35 A S
T T

| L 1 1

Figure 10. PID optimization curve

[# 10. PID fi{LBh%k

2/l N . u®)

t
I s
¥ s

Figure 11. PID calculation flow chart
B 11. PID i+ ERZE

3.3. BRGHIRT

ke 124 113, FEHE LRI AR LU IR, BRI T AR NI B PCB A, HLARRC
T L6470 ZERENF AL STM32F407 &, FEAGHLE N IHLk DL B BIARAG AN 0 (RIS 283 R de A5
hREEEIK T 0 A O, AR PP A9 55 Jo 391406
u8 len;
ul6 times=0;
NVIC_PriorityGroupConfig(NVIC_PriorityGroup 2);//7 Wi /321 1% &
LED_Init(); /WIEEMLE
delay init(168);
uart2_init(19200);
TIM1_PWM_ Init(10000,0);
Encoder_Init();
A pwmlnit();
B_pwmlnit();
ADA4988 GPIO Init();
TIM_SetComparel(TIM1,0);//5€ i} %5 ¥ B,
close_loop_control1(600);
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Figure 12. Front view of the PCB
[ 12. PCB tRIEEE

Figure 13. Rear view of the PCB
[ 13. PCB #R 5 T E

4. BEEMENB/AGHEREBRITO T
4.1. EHEMSHEE ARSGA9LERL

wiE 14, B 15, Fraa— R RE S LA N BRI R G(6). IR S(S) W) RS9 5 it i
HL(19)s £24T(20) WHLE) WHG)HRM LT RS, HAMEET: Frid it R4(6) 59U R G0 (5) il it
P R13)i%EsE, FIRbEEE LB (16), [EE TR &R E. prik i), Bt mL19). B
HHL(9) 543 A R Gu(7) L A B [ 2 T AL RN 21) bo FTid B L) IMUNE B2 32 s gh i 46.(10),
PR B(4) TS BT 2 [ e (8 e TR 1) b, FrikigHué) LA EER3). HAATd I HL4) 5 24T
QOVERIVE N ETF RS #¥%. Bk AL(15). PCB #(2) 5 EIH% L (18) 3 [ & T LT RS HRE
FE7) b R ETARE Q)BT 14 EE T AT 6(17) 1.

WK 16 FIoR TR AN BL(4) L — N 2241 (20), SBIEHTEF(8) L2 BEAh2%(16) 2555 LR 2 % Tt
RGN G FTRIICRG(S) S5 R G0(6) AT L R(13)iE IS BAR 4 (105 2253 il e 15 22 W 3 T
W B U IESALA . BT IR T A B AR AR S 1 B P HL(9) 5 27 e 4N I e (10) R 437 78 6 R 40 (7) FE il
H, HEAARMER T30 EREE L) SR B 22 se g a5 S 4 7 [ # 5)), Giid PID S Se s i B
TRVRCIE FLHL(O) PRI T DL G 5, i Ik 437 78 6 R G0 (7) B AL I AL AR AT PID S0V B D FEATL(9) AT
SEPUREHEIT 8. BT 58Sk () A WU T SC LS N BT 7 kL. —4ERS . BRERMIR I S 2 1E, Al
TG S (16) il TEAL A N R RS B 11 5 2V B O hi e, [RIE, ZEALES AR, 12385 Sk FR A2
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FIAREELR, (RN S BURZR 4 b () BLAUE FEL(9) 15 22 se AN A FE (10) Rl 4237 5E 1o 3 G2 (7) 3k [ S DR v
17 HERDEL

Figure 14. Front view of the intelligent handling robot
& 14. HEERSHLEAENRE

18
4 1516

Figure 15. Intelligent handling robot side view

15. EREMITHL 28 AMIFLE

— 1 —

/ ]W%E%/Uf I
et

LN

ZHL

kAL

Figure 16. Intelligent handling robot upward system
16. BREMBHBF/ALFARG

4.2. BEEREH/ABIRITSHT
PLES N2 A ERZ 0 1 B AR SZ AT 3 25 PR R st AT B &S 3 o i, B AR A A
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PUEE NI T BRI, KRB N MRS S Ay, B8 HRB I UL RAI i@ Solidworks
Simulation BEAT T 047, 58 ST PURIIT S LRM BHE ELE 1),

£ Solidworks Simulation 71, FAFA G AT T WKy, HFATEBI M, FHEHSR, w8,
9. HEERBATAIE, WP R AL 2): HARMAE 0.00162173 mm, 5 KN /] 546760 pa, /&
SERR M VR SR ST T R N 3): HKRAR 0.0152395 mm, F KR /) 17672 pa, i /& SEFx
LV . anfE 17~20, Bk, FESEPRAr=3Rigry, ek OB vl S 15 2 AR IE

Table 1. Material properties of slide and bending parts
= L BT SRR

JE Tk HiE
BPEA Y/N/m? 1.9299 x 10"
HEL7N 0.27

% kg/m’ 8000
3K JI58 )% /N/m’ 619,999,997.3
JE IR 1/N/m? 234,421,748
5k REUK 1.7x107°
S /W/(m-K) 16.1
LL#ER/1/(kg K) 500

Table 2. Static load analysis of slide track
=2 BHESHET SR

A KN Si/pa RN AF /mm

HH 546760 0.00162173

Table 3. Static load analysis of bending parts
=3, IEHBTSHEIINER

A KR F1/pa R KNS mm

P 1 17672 0.0152395

5. MABHRR/EIE
5.1. EEHAER G

FERARAE A, Bl NE AL BRI B JUAS B EROLIE 21):

b BREMOISHLE NPT B AL AT S, HUT 2R PPRES,  RIRHE S B A7 B A FR 90, 0).

F BRI AR I R dr S, 2L rh A L R PRAT TR 8], Hlas NI 4237
SERLRGERTAE FARIX IR 1, [FII IERE] OPENMYV JT 5 B[R D) fE .

B0 BRI NHT RS IE, BahE g EEN T, W ARG Bk o
NI T L (1) OPENMYV S HUE B .

SV B RIS LS A AR S AR I A S AT RN BR AR (0], Hlas A RTAE HARIX IS 2.
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RATR: WL
FOIERR: BRI HT2(-BRIA-)
BRI SO (R
BB 9073.6
URES (mm)
1.622¢-003
1.487e—003
- 1.351e—003
1.216e-003
-1.081e—003
-9.460e—004
8.109¢—004
6.757¢—004
- 5.406e—004
4.054e—004
2.703e-004
1.351e—004
1.000e—030

Figure 17. Sliding rail displacement diagram
17. BHAIFE

HRATR: PR

FEBIATR: R AISAT1L-BRIA-)

AL Aok (B

AR 922.812

URES (mm)

1.524e—002
1.397¢-002
-1.270e-002
-1.143e-002
-1.016e—002
-8.890e—003
7.620e—003
6.350e—003
-5.080e—003
-3.810e—003
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1.270e—003
1.000e—030

ks

Figure 18. Bending pieces displacement diagram

18. IMEHABE

WRZFR: #HiL

SIBIZFR: BRI T 2(-BRIA-)

VEfRZETY: ASRALE RAEL

AR il

IR 9073.6 RN
1.544e—006
1.416e—006
-1.287e—006
1.158¢—006
-1.030e—006
-9.008e—007
7.722¢—007
6.435e—007
5.148e—007
-3.861e—007
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Figure 19. Sliding rail stress map
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HERLATR: WU

EHISFR: BRI LBRIA)

Eﬁﬁézﬁzﬂz B AT L) 01

BIBEAH): 922.812 )

: von Mises (N/m”2)
1.767e+007
1.620e+007
-1.473e+007
1.325e+007
1.178e+007
1.031e+007
8.836e+006
7.363e+006
5.891e+006
4.418e+006
2.945e+006
1.473e+006
1.716e—005

—JR K $7:6.204¢+008

A

Figure 20. Bending pieces stress diagram

& 20. IFEHERHE

F BRI AR W LT RS

GIEEREE
X1

LY
=19

[=IPTany

ﬁm% AR

i)
B EALRI

xf EFRYR
BT
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Bk
Pz

Pof DX Ak2 B e
BT

TR R HEE HbRLCH

RIS LRI HI = B SLF IE AT 5 FAR LA T UCE

Figure 21. Robot work flow chart
. 21. *}‘LEEAIYEI)IL%E.

FIL: ERERIEHLEE AR RS ﬁHﬁEﬁzm%ﬂﬁﬁﬂm,ﬁLIOHmMV%%ﬁ@SH
PRYPRREATILES, WO R e s EWRIRT )7, B LT R GOF LT, i OPENMV #4774k
WET5 L, AT R

FNL: BReWIS L NRD Il HiIAE A AR 3 BEATYORIHER, B AR AR AL B b S Ab LS
GO e A RGUIAT IR, MR OPENMV XHHRACHH TG RG], PLes N4& BT RS, e
FENU T AT =422 [a DRI AL B B, Gk 2 H AR AL B S U TAR T
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L. BReMosHLEE R FIRIGARAR, PAT B AL A AR T — kw4,
5.2. HIERASCIE

ke 22, 1423, FERIEW LT R S WRHRIENLES N, SR RS, IR RS, LRl
NIBATIRZE Y 0~18 mm, B2 7T L% W AIHLES NS EEER, [, ALas A B LA RE T 22 58 Rt 1)
N4y 327, TR AR . I HLE A ABNT 210 mm x 297 mm x 297 mm, 2 T.

JTHESR
Figure 22. Robot picture of real products
[ 22. Mg ASEPIE(Q)
Figure 23. Robot picture of real products (2)
& 23. Hl35 ASEHIE(2)
6. B4

FEREE Tk 4.0 BT, (9 HIERI R RENLER NS R 7R A SR, X (45 b [ 7R A& oK [
BRI ORE AL . AW 7 — M Reia L as ARIB0H S S, EE & MRS &, KT R
. PEE. B BRI BT

ARSI R AR LER B, T RGEF R, *HLE NBARL R, FIRuaHras el 7 xplds
ANBBEE, R EEATSem b sfE 5 RR SR, WIRss Y, B RIS hLas NS TEE . 7R Ey
IBBIWUESR, St ReT AR, PR Ee R, &S
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