
Abstract—In this paper, different conditions of pick-and-
place trajectory are analyzed, and on this basis, the dynamic 
picking algorithm for the workpieces on the conveyor belt is 
proposed by using the Ferrari’s method. Then, the trajectory 
planning algorithm of sorting multiple types of workpieces is 
proposed by analyzing the trajectory planning model of two 
types of workpieces. The workpiece to be sorted is determined 
first, and then will be picked up at the picking point calculated 
by dynamic picking algorithm. Experiments show that the 
dynamic picking algorithm is accurate and fast; does not need to 
set the initial value and is suitable for practical engineering 
applications. And the algorithm of trajectory planning for 
multiple types of workpieces has high accuracy and stability. 

Keywords—delta robot; dynamic picking; Ferrari’s method; 
industrial sorting; trajectory planning 

 

 

A. Problem Background 



B. Robot Motion Control Method 
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C. Path Planning Algorithm 
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D. Dynamic Picking Algorithm 
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4) When S S>  and S S< :  

 

S S
t

aa

S

a

ππ

π

Δ = +
++

+
+

 (15) 

 

AB

c

c a b

t t t a t v

t v x x l
π

Δ − − + − Δ +

Δ − − =
 (16) 

 
S

t
a

π

=
+

 (17) 

 
S

t
a

π

=
+

 (18) 

 AB a b a bl x x y y= − + −  (19) 

 x bx cx dx e+ + + + =  (20) 

 x bx cx dx e+ = − − −  (21) 

bx

 x bx b c x dx e+ = − − −  (22) 

x bx y y+ +

 
x bx y b c y x

by d x y e

+ + = − + +

− + −
 (23) 

x

 

( ) ( )
by d b c y y e

y cy bd e y c b e d

Δ = − − − + −

= − + − − − − + =
 (24) 

 
by d

x bx y b c y x
b c y

−
+ + = − + +

− +
(25) 

 by d
x bx y x b y c

b y c

−+ + = ± + − +
+ −

 (26) 

y



y

b y c+ −

b y c+ −

y

 ( )y y y y y y y y− = − + − =  (27) 

 

( )

c y
bd e y

c b e d y

=
− =

− − = −

 (28) 

b y c+ − =

 

b y b y

c y c y
or

d y y d y y

e y e y

= = −
= =

= = −
= =

 (29) 

y y=

 ( )x bx y+ + =  (30) 

tΔ

 

A.  the Model of the Trajectory Planning for Two Types of 
Workpieces  
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B. Trajectory Planning for Multiple Types of Workpieces 

1) Create a queue to be picked: 
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2) Rearrange the queue in the following way: 
a) The workpiece outside the optimum pick-up area 

have the highest priority: 

 

  

b) The priority of the workpiece in the optimum pick-up 
area is second:  

 
3)  Set the head of the queue be the workpiece to be picked 

up, let the head out of the queue and add a new object at the 
end of the queue: 

 
 

4) Update the queue at current time according to the 
method described as 1) and rearrange the queue according to 
2): 

 

A. Dynamic Picking Algorithm Experiment  
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B. Robot experiment 
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