Data from the data sheets of the company
· Maximum Payload: 500gm
· Repeated Positioning Accuracy: 0.2mm
Measure the accuracy and repeatability
Accuracy is how close a measured value is to the actual (true) value.
[image: ]   [image: ]
How can I calculate the accuracy?
Collect several measured values (the real values) and compare with the actual value (the targeted value)
Experiment with the home position (Without payload)
The program given produces the following result:
[image: ]
The home position
· (x=250, y=0, z=50) in Cartesian Coordinate
· (j1 = 0, j2= 27, j3= 28.6) in Joint Coordinate
Modify the program to give out 25 sets of such data
[image: ]
Hints 
A loop construct is required, and the number of repetitions is known
Which the correct loop construct is needed?
For loop
What is the format of a for loop in Python language

We can use the range() function with a given range to specify how many times in a row we want the for loop to iterate over.
Which is the correct one to iterate 25 times?
for i in range(25):
for i in range(24):

Modify the above program to calculate the mean of the 25 sets of data
Find the mean, deviation
Python Average
There are two methods employed to find the average of a list of numbers in Python:
· By calculating the sum of the list and then dividing that number by the length of the list. The length of the list is how many values are in the list. or;
· Read data item into list data type
· list is created by placing elements inside square brackets [], separated by commas.
· we can access the elements of a list by using the index operator []
· [image: ]


[bookmark: _GoBack]Precision
Precision is how close the measured values are to each other.
Calculate the precision value and compare with that quoted by the company

Find the mean, maximum, minimum and range

Experiment with the home position ( with payload [gripper])


Experiment with the home position ( with payload [gripper+weights])
Additional Weights= 500g


Robotic soldering automation
Video watching
Benchtop Solder Robot
https://www.youtube.com/watch?v=HSbTiOeY88Q
Coding Session 1
[image: ]
Write a program to solder the components labelled as POWER, LED1, LED2, LED3, R10, R4, R2, R1, C3, and C2
Discussion
What are the constants and variables needed?
Define constants and variables and assign appropriate value according to the task
[image: ]
Don’t forget to assign value for r
Coding Session 2
[image: ]To draw a single zigzag points pair
move to starting point A
draw a line segment=> move to point B with penDown
move to point C with penUp
draw a line segment=> move to point D with penDown

Note: all commands and system constants are belongs to object bot, note the convention for calling method as Object.Method() and property as Object.Property
bot.setPTPCmd()	Object.Method()
bot.MOVJ_XYZ		Object.Property
[image: ]
Coding Session 3
To complete the first module of task
move to a new starting point by shifting lOffsetX
Code in Coding Session 2
Repeat the above 2 steps
[image: ]
Coding Session 4
Add the following program modules using the above strategy
the second module (repeat 6 times)
[image: ]
Coding Session 5 (Project)
Modify the program to solder the 2 chips in the following PCB
[image: ]
The sketch of the dimension is shown as below.
[image: ]
Data measured:
· The starting point of the first pin of the 24-pin chip?   = (270, 45)
· The length of each pin?   = 5
· The length of the soldering for each pin?   = 3
· The interval between 2 pins?   = 2.2

· The starting point of the first pin of the 8-pin chip?   (235, 45)
· The length of each pin?   = 6
· The length of the soldering for each pin?   = 3
· The interval between 2 pins?   = 3
[image: ]

image6.png
,; &,

-
a2
..
®
p‘
R
®

R





image7.png
# define constants
5

sLineSegnent=-2

IStart5=270
IStarti=0

s§tartE=as1
sStarti=12

perDown=-53
penlip=-43

0
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#  solder the zigzag 2 points

# move to starting point A (IStart, IStarty)
Currenti=lStartx

Current¥=IStart?

bot.setPTECnd(cuxxentX, current?, pemDown, x, bot.NOVI_XYZ)
# draw a line segnent with length ILineSegnent
CurrentX=currentX + ILineSegnent

bot.setPTFCnd(cuxrentX, current?, penDown, x, bot.NOVI_XYZ)
# move to point C

CurrentX=currentX - ILineSegnent

Current¥=current? + 10ffsety

bot.setPTRCad(currentX, current, penllp, 1, bot MOV] XVZ)
bot setPTRCnd(cuxxentX, cuxrent?, penDown, x, bot.MOTI_X7Z)
# draw a line segnent with length ILineSegnent
CurrentX=currentX + ILineSegnent

bot.setPTRCnd(curxentX, current?, penDown, x, bot.NOVI_XYZ)
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##  solder the 4 zigzag points pairs
# nove to starting point A (IStartd, IStarty)

Currenti=lStartx

Current¥=IStarty

for 1 in sange(4)
bot.setPTRCnd{ cuxxentX, curxent?,
# dxaw a line segnent vith length
CurrentX=currentX + ILineSegnent
bot.setPTRCnd(cuxxentX, current?,
# move to point C
CurrentX=currentX - ILineSegnent
Current¥=current? + 10ffsety
bot.setPTECnd(cuxxentX, cuxxent?,
bot setPTRCnd(cuxxentX, cuxxent?,
# dxaw a line segnent vith length
CurrentX=currentX + ILineSegnent
bot.setPTECnd(cuxxentX, curxent?,
bot.setPTRCnd(cuxxentX, cuxxent?,

# modify the new starting point A"

Current¥=currentX + 10ffsetX
current¥=currentY - 10ffsety

perDawn, 1, bot MOVI_XVZ)
ILinsSegnent

perDawn, 1, bot MOVI_XVZ)

penllp, x, bot MOV _XVZ)
penDoim, ' x, bot MOTI_XZ)
ILinsSegnent

perDawn, 1, bot NOV]_XVZ)
penllp, 1, bot MOVI_XTZ)
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##  solder the 4 zigzag points pairs

# move to starting point A (IStart, IStarty)

Currenti=lStartx

Current¥=IStarty

for 1 in sange(4)
bot.setPTECad{curxentX, cursent?, penDown, 1, bot.MOVJ_XVZ)
# draw a line segnent with length ILineSegnent
CurrentX=currentX + ILineSegnent
bot.setPTRCad(cursentX, cursent?, penDown, 1, bot.MOVJ_XVZ)
# move to point C
CurrentX=currentX - ILineSegnent
Current¥=current? + 10ffsety
bot.setPTRCad(currentX, current, penllp, 1, bot MOV] XVZ)
bot setPTECad(curxentX, cursent?, penbown, r, bot MOTJ_X7Z)
# draw a line segnent with length ILineSegnent
CurrentX=currentX + ILineSegnent
bot.setPTECad(cursentX, current?, penDown, 1, bot MOVJ_XVZ)
bot.setPTPCad( CurrentX, current?, penllp, @, bot MOVI_KTZ)
# modify the new starting point A"
Current¥=currentX + 10ffsetX
Current¥=current? - 10ffset?

##  solder the 6 zigaag points pairs

# move to starting point A (sStart, sStarty)

Currenti=sStarty

Current¥=sStarty

for 1 in range(6)
bot.setPTECad{curxentX, cursent?, penDown, 1, bot.MOVJ_XVZ)
# draw a line segnent with length sLinsSegnent
CurrentX=currentX + SLineSegnent
bot.setPTRCad(cursentX, cursent?, penbown, 1, bot.MOVJ_XVZ)
# move to point C
CurrentX=currentX - sLineSegnent
Current¥=current? + sOffsety
bot.setPTRCad(currentX, current, penllp, 1, bot MOV] XVZ)
bot setPTECad(curxentX, cursent?, penDown, r, bot MOTJ_X7Z)
# draw a line segnent with length sLinsSegnent
CurrentX=currentX + SLineSegnent
bot.setPTECad(cursent, cursent?, penDown, 1, bot MOVJ_XVZ)
bot.setPTPCad( CurrentX, current?, penllp, @, bot MOVI_KTZ)
# modify the new starting point A"
Current¥=currentX + sOffsetk
current¥-currenty - sOffsety
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# define constants
2401 fseti=-21
2401 fset¥=42.2
24pLineSegnent=-3

8pStarti=235
8pStart¥=45

penDown=-53
penlip=-43

=0
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>
= RESTART: C:/Usexs/Usex/Docunents/DOBOT/DoBotP xoject/Lessons /Mot ionFunc tions/ eg_honel3.py
Moving and xesetting the Dobot to homs. Please wait for a few seconds

Pose x=240.08 y=-0.00 2=40.02 j1=-0.00'j2=26.97 j3=28.61

Test finished
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RESTART: C:/Users/User/Documénts/DOBOT/DoBotProject/Lessons/Mot1
Moving and resetiing the Dobot to home. Please wait for a few seconds
Pase x=250.12 00 ==50.08 2-26

Pase x=250.04
Pase x=249,02
Test finished

0 i
Pase x=240.80 y=-0 ] 6
Pase x=240.03 y=-0 ] 6
Pase x=240.07 y=-0 ] 6
Pase x=240.02 y=-0 ] 6
Pase x=250.00 y=-0 ] 7
Pase x=240.00 y=-0 ] 6
Pase x=240.01 y=-0 ] 6
Pase x=250.02 y=-0 ] 6
Pase x=250.03 y=-0 ] 6
Pase x=250.12 y=-0 ] 7
Pase x=250.02 y=-0 ] 6
Pase x=250.07 y=-0 ] 7
Pase x=250.04 y=-0 ] 7
Pase x=240.88 y=-0 ] 6
Pase x=24.00 y=-0 ] 6
Pase x=250.04 y=-0 ] 6
Pase x=250.02 y=-0 ] 6
Pase x=240.04 y=-0 ] 6
Pase x=250.09 y=-0 ] 7
Pase x=240.08 y=-0 ] 6
Pase x=250.07 y=-0 ] 7
Pase x=250.02 y=-0 ] 6
0 i 6
0 ] 6

12
1222

00 2=50.00
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= RESTART: C:/Users/User/Docunents/DOBOT/DoBotProject/Lessons /Mot ionFun,
fParanetersOfHonsPosition py
Yoving and resetting the Dobot to home
Pose x=250.03 o

Pose
Pose
Pose
Pose
Pose
Pose
Pose
Pose
Pose
Pose
Pose
Pose
Pose
Pose
Pose
Pose
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Test finished




