Moving through a curved path
Investigation of ARC mode
ARC mode
· The trajectory of ARC mode is an arc, which is determined by three points (the current point, any point and the end point on the arc)
· ARC If the trajectory of playback is required as an arc, such as dispensing, you can choose ARC
Note the following rules when saving points to prevent the robotic arm from working outside its normal workspace.
· Any two points cannot coincide.
· The three points cannot be in the same straight line.
· The arc trajectory cannot exceed the Dobot Magician’s normal workspace.

Coding session I: Drawing water wave
Centre on the XY-plane: (250,0)
According to Pythagoras theorem, we have
[image: ]
R2 = (ΔX1)2 + (ΔY1)2
ΔY1 = SQRT(SQR(r)-SQR(ΔX1))
ΔY1 = SQRT(SQR(15)-SQR(220))
Use the Excel file to find the y-coordinate of all the points in the table
Complete the following table
	
	Point A
	Point B
	Point C

	Radius = 35
	(220,18)
	(250, 35)
	(280,18)

	Radius = 40
	(220,26.5)
	(250, 40)
	(280, 26.5)

	Radius = 45
	(220,33.5)
	(250, 45)
	(280, 33.5)

	Radius = 50
	(220, 40)
	(250, 50)
	(280, 40)



bot.setPTPCmd(220,18,-53.5,0,bot.MOVJ_XYZ)
bot.setArcCmd(250,35,-53.5,0,280,18,-53.5,0)
bot.setPTPCmd(280,18,-43.5,0,bot.MOVJ_XYZ)
bot.setPTPCmd(220,26.5,-53.5,0,bot.MOVJ_XYZ)
bot.setArcCmd(250,40,-53.5,0,280,26.5,-53.5,0)
bot.setPTPCmd(280, 26.5,-43.5,0,bot.MOVJ_XYZ)
bot.setPTPCmd(220,33.5,-53.5,0,bot.MOVJ_XYZ)
bot.setArcCmd(250,45,-53.5,0,280,33.5,-53.5,0)
bot.setPTPCmd(280, 33.5,-43.5,0,bot.MOVJ_XYZ)
bot.setPTPCmd(220,40,-53.5,0,bot.MOVJ_XYZ)
bot.setArcCmd(250,50,-53.5,0,280,40,-53.5,0)

Coding session II: Drawing water wave
Rewrite the Python program by using the function math.pow() method and math.sqrt(81) to calculate the the values of y-coordinates instead of using the Excel file.

To calculate the square of a number in Python, we have three different ways.
· Using math.pow() method: (math.pow(number, 2))

The way to import the math module is to write the keyword “import” along with the name of the module — “math” in this case. Your import statement is a simple line that you write before the code containing a sqrt() function:
import math
math.sqrt(81)  
write a program
Coding session III
· Draw the Tai Chi logo
· [image: ]
· Given that
· r2= 20
· r3= 40
Hints: the logo can be considered as composing of 4 arcs
[image: ]
If you can find the coordinates of all points on the arc, you can instruct DOBOT to draw the Tai Chi logo.
Choosing C as (250, 0)
	point
	coordinats

	A
	(210, 0)

	B
	(230, 20)

	C
	(250, 0)

	D
	(270, -20)

	E
	(290, 0)

	F
	(250, 40)

	H
	(250, -40)



To draw an arc, move to the starting of point of the curve
Call arc command to pass through the 2 remaining points
NB: Three points are always coplanar

#Arc ABC
bot.setPTPCmd(210,0,-53.5,0,bot.MOVJ_XYZ)
bot.setArcCmd(230,20,-53.5,0,250,0,-53.5,0)
#Arc CDE
bot.setPTPCmd(250,0,-53.5,0,bot.MOVJ_XYZ)
bot.setArcCmd(270,-20,-53.5,0,290,0,-53.5,0)
#Arc EFA
bot.setPTPCmd(290,0,-53.5,0,bot.MOVJ_XYZ)
bot.setArcCmd(250,40,-53.5,0,210,0,-53.5,0)
#Arc AHE
bot.setPTPCmd(210,0,-53.5,0,bot.MOVJ_XYZ)
bot.setArcCmd(250,-40,-53.5,0,290,0,-53.5,0)
Alert:
Around the semi-circle point
Misbehavior #1
[image: ]
The DOBOT draws a full circle instead of a half-circle
Misbehavior #2
[image: ] OK
[image: ] OK
[image: ] OK
However,
[image: ] not OK
and
[image: ] OK
[image: ] OK
The combination of (290, 0) in not Ok, others combinations of coordinates are Ok
[image: ]
The problem seems not come from the out of reach error
Fact: The DOBOT draws nothing instead of a half-circle
Guess: The DOBOT draws another full circle with length 0?
Misbehavior around the semi-circle point???
How to overcome this problem, alter the coordinates a bit to avoid this “semicircle” point
[image: ]
Coding session IV
· Draw the heart logo
[image: ]
Hints: the logo can be considered as composing of 4 arcs
[image: ] [image: ]
Use the following website
https://planetcalc.com/8116/
The first curve with coordinates
(270, -20), (250, -40), (250, 0)
Center: (250, -20); Radius: 20
(x-250)2 + (y+20)2 =  400
X = 20cosθ + 250
Y = 20sinθ - 20
Coding session V
Challenge problem: Spiral pattern
· Draw an arc of 5 points
· (230, 0), (234, 15), (250, 20), (270,16), (290, 0)
· rotate 90 degrees the arc
· [image: ]
· Translate  built-in origin (0, 0)=> Home position (250, 0)
· Repeat 4 times to create a pattern with symmetry
[image: ]
============================================================================
Python Lists
The list is a most versatile datatype available in Python which can be written as a list of comma-separated values (items) between square brackets. Important thing about a list is that items in a list need not be of the same type.
The first curve
[image: ]
Rotation of the curve
[image: ]
Run and confirm that the above program segment can swap the x and y coordinate>
Duplicate the code segment to draw the arc
The first 2 curves
[image: ]
[bookmark: _GoBack]Modify the program using a for loop
[image: ]
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#hrc CDE
bot 58 tPTRCAd(250,0, -53,5,0, bot MOV _XVZ)
bot.setArcCmd( 270, -20,-53.5.0,280.0,-53.5,0)




image6.jpg
#Arc CDE
bot . setPTPCnd(250,0, -53, 5,0, bot JOVI_XYZ)
bot.setArcCud(270, -20,-5375.0,291,0,753.5,0)
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#arc CDE
bot .5 tPTRCRd(250,0, -53,5,0, bot NOVI_¥VZ)
bot.sethrcCnd(270. -20, -53.5.0,292,0,253.5,0)
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#Arc CDE
bot . setPTPCnd(250,0, -53, 5,0, bot JOVI_XYZ)
bot.setArcCud(270, -20,-5375.0,290,0,753.5,0)
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#hrc CDE
bot 58 tPTRCAd(250,0, -53,5,0, bot MOV _XVZ)
bot.setArcCnd( 270, -20,-53.5.0,200,-1,-53.5,0)
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#hrc CDE
bot setPTECAI(250,0, -53.5,0, bot MOVI_XYVZ)
bot . setArcCnd(270, -30, -53.5,0,290, 1,-53.5,0)
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#Arc CDE
bot 58 tPTECAd(250,0, -53,5,0, bot MOV _IVZ)
bot.setArcCmd( 270, -20,-53.5.0,300,0,-53.5,0)
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#Arc ABC
bot . setPTPCnd(210,0, -53,5,0,bot OVI _XVZ)
bot sethrcCnd(230,20,-53°5,0,249,0,-33.5,0)
#Are CDE

bot . setPTPCnd(250,0, -53, 5,0, bot JOVI_XYZ)
bot sethrcCnd(270, -20,-5315]0,290,1,753.5,0)
#ArC EFA

bot . setPTPCnd(290,0, -53,5,0,bot MOVI _XVZ)
bot . sethrcCnd(250,40,-53°5,0,210,0,-33.5,0)
#ArC AHE

bot . setPTPCnd(210,0, -53,5,0,bot JOVI_XYZ)
bot sethrcCnd(250, -40, -5315,0,289,0,753.5,0)
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#Arc CBA
bot . setPTPCnd(270, -20, -53.5,0,bot MOV]_XYZ)
bot sethrcCnd(250, -40, -53.5,0,250,0,-53.5,0)
#Arc ADE

#b0t setPTRCnd(250,0, -53.5,0,bot JOVI_XVZ)
bot .setarcCnd(250,40,-53.5,0,270,20,-33.5,0)
#ArC EFG

#b0t . 5etPTECnd(290,0, -53, 5,0, bot MOV]_XVZ)
bot .sethrcCnd(275,5,°53.5,0,390,0,-5375,0)
#Are GHC

#bot se{PTRCnd(210,0, -53.5,0,bot MOVI_XYZ)
bot. sethrcCnd(275, 5 -53.5,0,270, -20,753.5,0)
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Here are the rotation rules:

« 90° clockwise rotation: (x,y) becomes (y,-x)
« 90° counterclockwise rotation: (x.y) becomes (y,x)
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Andre = [[230, 01, [234, 15], [250, 201, [270,16], [290, 011
#lst Arc ABCDE

ot setPTRCad( AnArc[0](0], AnArc[D][1], -53.5,0, bot NOVI_XYZ)
bot sethrcCnd(Andrc[1][0]) Andxc[1][1]]-5315)0] Anhrc[2]70], Andrc[2][1], -53.5,0)
bot sethrcCad(Andrc[3][0] Andxc[31[1]]-5315)0 AnArc[4100], Andxc[41[1]; -53150)
bot.setPTPCnd( Anarc[4][0], AnArc[4][1],-43.5.0 bot MOV] _XVZ)
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1 AnArc = [[230, 01, [234, 15], (250, 201, [270,16], (290, 01]

print(Andrc)

Tor 1 in range(len(AnArc))
point=Anarc[i
tenp=point[1]

enp+250
tenp=point[0]
y=250- tenp
point=[x,]
Andxc[ 1 14point
print(AnArc)
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4narc = [[230, 0], [234, 15], [250, 201, [270,16], [290, 011

#lst Arc ABCDE
bot.se tFTECRd( Andxc[D) 3:bot Yoy x)
0, Anhrc[2]70], Ankrc[2]1

bot . setArcCnd( Andrc( 1 b 17,-53.5,0)
bot sethrcCnd(Andxc[3: 0;nArc[4100] AnArc[41111,-53.5.0)
bot 58 tPTRCad(Andxc (4 0,bot MOVI _XVZ)
#rotation 00 degree
print(AnArc)
Tor i in range(len(Ankrc))

point=AnArc[i]

tenp=point[1]

x=tenpt250

tenp=point[0]

1, AnArc[0]
1 anArc[1]
1. AnArc[3]
1, anArc(4]

point=[x,7]
Andxe[ i 1opoint
print(AnArc)
# 2nd Axc ABCDE

bot.setPTECad(Andrc[0] 5,0,bot JOVI_XVZ)
bot sethrcCnd(Andrc[1] 5,0, AnArc[2]T0], Anrc[2](1],-53.5,0)
bot sethrcCnd(Andrc[3] 5,0, AnArc[4100] Anarc[41111,-53.5.0)
bot e tFTRCnd( Andrc[4] 5,0, bot MOVI_XVZ)
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Andrc = [[230, 0], [234, 15], [250, 201, [270,16], [290, 011

for i in range(4)
#4xc ABCDE

ot setPTRCad(AnArc[0](0], AnArc[0](1], -43.5,0, bot NOVI_XVZ)

ot setPTRCad( AnAxc[0](0], AnArc[0](1]] -53.5)0) bot NOVI XYZ

bot sethrcCnd(Andxc[1][0]) Andxc[1][1]]-53.5)0] Anhxc[2](0], Andxc[2](1], -53.5,0.
bot sethrcCnd(Andxc[3][0]) Andxc[3][1]] -53.5)0] AnAxc[4100], Andxc[41(1]] -5315]0.
ot setPTRCad( AnAxc (41001, AnArc[41(17] -43150] bot HOVI X2

#rotation 00 degree

Tor i in rangs(len(Ankrc))
point=AnArc[i]

oint[1]

x=tenpt250

tenp=point[0]

y=250- temp

point=[x,]

narcl
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