
There are different end effectors to suit any application in the industry. Manufacturers have to find the product that best suits their needs to efficiently complete the work.
Different end effectors exist to fit any application in the industry. Manufactures just have to find the best fit for their needs, in order to do the job efficiently
Magnetic End Effector
Grippers using electromagnets are generally powered by DC power for handling material. This type of magnetic end effector is easy to control because the attraction can be turned off by shutting down the current. This can also help to remove the magnetism of the handled part.
What are the advantages of magnetic end effector?
· It only needs one surface to grab the object.
· The grasping speed is fast.
· It can grip parts with holes which is not possible with vacuum grippers.
What are the disadvantages of magnetic end effector?
· When moved quickly, the part can slip out of the end effector.
· Handled parts can be magnetized and stay on the gripper when unloading.
· It can only be used with ferromagnetic material.
Tilings
Tilings are all around us.  Given a bunch of little pieces, it is human nature to wonder how they fit together Tilings are literally everywhere.
Domino tiling
N x 2
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N x 3 (N=4)
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Problem 1a: find out all the arrangements
4 x 4
























































Problem 1b: 
For the particular layout









Find out the coordinates of the centroid of each of the rectangular wooden blocks
Assuming that
· the coordinates of the top-left block is (220,-35)
· the distance between adjacent blocks is 25
Ans:
Horizontal laying blocks
(220,-35), (220,10), (250,-35), (290,10)
Vertical laying blocks
(280,-46), (280,-25), (250,-2), (250,22)
Sushi packaging / Floor layout
Problem 2: to cover a floor with 2x1 tiles
Floor dimension: 2 x 3
If the top block is: (215, 0), z=90
Write down the coordinates of the 3 remaining blocks
Ans:
(245, -10)
(245, 10)
(275, 0), z=90
Consider some space for neighboring block. Let say 5 units.
What should be the coordinates of the 4 blocks?
Ans:
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Version#1: Laying from top to bottom, left to right
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Version#2: Laying in a circular way
Change the order of the execution of the first 2 operations
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Version#3: Using a for loop to control one set of universally operable commands
Study the change of values of x, y, r during the transition between the 4 processes.
	transition
	xCoordinate
	yCoordinate
	r

	1 -> 2
	215-250=-35
	0-(-10)=+10
	->90

	2 -> 3
	250-215= +35
	15-0=+15
	->0

	3 -> 4
	285-250= +35
	0-15=-15
	->90


Given that
longerSide=40, shorterSide=20, neighboringSpace=5
Observations
Change of xCoordinate =1/2(longerSide+ shorterSide) + neighboringSpace
Change of yCoordinate =1/2(shorterSide) + neighboringSpace
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Version#4
Using similar strategy, modify the program to solve the following extended version
4 x 6











Observations
The second round consists of 4 sets of dual blocks rotate in the same manner as the first round.
Version #1 [DominoTiling03a]
Starting point of the 2nd turn
· xStart=xStart+lSide/2
· yStart=yStart-sSide
treat x and xStart as 2 variables, same for y
[image: ]
To check the correctness of the program, note the location of the first block of the second round (270, -30).
Once the first block of the second round is placed, quickly take out all the blocks from the first round.
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Version #2 [DominoTiling03b]
Consider the separation space of blocks
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Version #3 [DominoTiling03d]
Adding one more block
No addition for the first round, but one for the second round
Rewrite the following part
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into
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Version #4 [DominoTiling03e]
Consider the separation space of blocks
use
(lSide+neighboringSpace)
to replace
lSide
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Challenge problem I
6 x 8
Sketch the diagram of the pattern
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Challenge problem II
Due to work space constraints, the execution of the last row of round 3 failed
Alarms:
-- The inverse resolve of target is out of the limitation
Rotate 90 degree and change the picking bay to a new available place
Picking bay: (255, -130)
[bookmark: _GoBack]Start: (260, 0)
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bot.setToHome( )
bot setPTEJunpPasans(30,70)

depth=-50
up0ifset=5

xBay=255
yBay=-30

above=depthup0ffset
sotate=00

noRota
neighboringSpace=5

bot.setPTECRd( xBay, yBay, depth, 0, bot JINP_XVZ)

ot setIoD0(2, 1)

bot setPTRCAd{215,0,above, rotate, bot JINE_XVZ)

bot.set10D0(2, 0)

pose=hot .getPase()

print("Pose x={:.21) y=(: 21} z=(: 21} x=(:.21) jl=(: 20} j2=(: .20} ]

bot.setPTECRd( xBay, yBay, depth, 0, bot JINP_XVZ)

bot.setIoD0(2, 1)

bot . setPTRCad{245+neighboringSpace, - 10, above, noRotate, bot JINP_KYZ)
bot.set10D0(2, 0)

pose=hot .getPase()

print(*Pose x=(:.21} y=(: 21} z=(: 21} x=(: .20} jl=(: .20} j2=(: .20} ]

bot.setPTECA( xBay, yBay, depth, 0, bot JINP_XVZ)

bot setIoD0(2, 1)

bot . setPTRCRd{2454meighbox ingSpace, 104meighbox ingSpace, above, noRotate
bot.set10D0(2, 0)

pose=hot .getPase()

print("Pose x={:.21) y=(: 21} z=(: 21} 1=(: .20} jl=(: .20} j2=(: .20} ]

bot.setPTECnd( xBay, yBay, depth, 0, bot .JINP_XVZ)

bot setIoD0(2, 1)
bot.setPTRCnd{275+2 neighbor ingSpace, 0, above, rotate, bot JUNP_XYZ)
bot 58110002, 0)

pose=hot .getPase()

print(*Pose x={:.21) y=(: .21} z=(: 21} x=(:.20) jl=(: 20} j2=(: .20} ]

bot.setPTRCnd( xBay, yBay, above, 0, bot JINE_XVZ)
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bot.setToHome( )
bot setPTEJunpPaxans(30,70)

depth=-50
up0ifset=5
above=depthup0ffset

rotate=00
noRatate=0

Bay-258

Isidessside)/2
delta¥=(sSide)/2
neighboxingSpace=5
for i in ranee(4)
Wi
rotation=rotate
else
Totation-noRatate

bot.setPTECA( xBay, yBay, depth, 0, bot JINP_XVZ)
ot setIoD0(2, 1)
ot setPTRCad{ 1,5, above, rotation, bot JUNP_KVZ)
bot.set10D0(2, 0
pose=hot .getPase()
print("Pose x=(:.2f) y=(:.20) z=(:.2f) r=(:.21)
i
signbel ta-
else
signbeltai=+l

signbelta¥=+l

i
lleighbox ingSpace=0

else
leighbox ingSpace=neighboxingSpace

xexsignDel taX¥(del takemei ghboringSpace)
yy+signDel ta¥*(del taTiylelghbox ingSpace)

bot . setPTPCud( xBay, yBay, above, 0, bot . JUMP_XYZ)
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Tor tum in range(2)
x=xStart
yeyStart
Tor 1 in range(4)

[ XX

c+s ignDel tax*(del takemeighboringSpace)
y=y+5 ignDel ta¥*( del taT4yleighbos ingSpace)

xStart=xStart+lSide/2

yStart:





image20.jpg
Pose
Pose
Pose
Pose
Pose
Pose
Pose
Pose

T 075 0 s n s

-2.29 j2=54.66 j3=36.86
5813





image21.jpg
00 y=-10.00 =
00 y=0,00 z





image22.jpg
bot.setPTPCnd( xBay, yBay, depth, U, bot . JUMP_JYZ)
ot setIoD0(2, 1)

bot setPTRCad{ 1,5, above, rotation, bot JUNP_KYZ)
bot.set10D0(2, 0

pose=hot .getPase()

print("Pose x={:.2f} y={:.2f} z={:.2f}

26} jl={:.2f} j2
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bot.setPTPCnd( xBay, yBay, depth, 0, bot . JUMP_XYZ)
bot setIoD0(2, 1)
ot setPTRCad{ 1.y, above, rotation, bot JUNP_KVZ)
bot.set10D0(2, 0
t.gotPosa()
("Pose x=(:.2f} y={: 26} z={: 26} r={: .26} jl={: .26} j2=(: .21
for sepeaimlock 1n xence( tum)

3
y=y-1side

bot . 3etPTECnd( xBay, yBay, depth, 0, bot JINE_XVZ)

ot setI0D0(2, 1)

ot setPTRCad{ 1.y, above, rotation, bot JUNP_KYZ)

bot.set10D0(2, 0

pose=hot .getPase()

print("Pose 26} y={:.26) z=(:.2f} r={:.2f) jl={: .2} ]
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if 1% 4
x=x-(181de+meighboringSpace)

if i %4
y=y+(15idesneighboringSpace)

if i %4
x=x+( 151 desmeighboringSpace)

i % 4=s3
y=y-(13ide+neighboringSpace)
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bot.setToHome( )

bot setFTEJunpPasans(30,70)
depth=-50

up0ifset=5
above=depthup0ffset
rotate=00
noRotate=0

Isidessside)/2
delta¥=(sSide)/2
neighboringSpace=5
for tum in range(3)
x=xStart
yeyStart
Tor 1 in sange(4)
16 % 2=l
rotation=rotate
else
rotation-noRotate
bot.setPTECnd( xBay, yBay, depth, 0, bot .JINE_XVZ)
bot setIoD0(2, 1)
ot setPTRCad{ 1.y, above, rotation, bot JUNP_KYZ)
bot .set10D0(2, 0
for repeatBlotk in range(tum)
14
x=x-(15idemeighboringSpace)
%4
y=y+(18idesmeighbor ingSpace)
i 4
xexi(13idemeighboringSpace)
%4
y=y-(13idesmeighbor ingSpacs)
bot.5etPTECad( xBay, yBay, depth, 0, bot .JINP_XVZ)
ot set10D0(2, 1)
bot.setPTRCad{ 1,5, above, rotation, bot JUNP_KVZ)
bt 210003, 0F

signbel taX=+]
2.

siapeltav-sl

i
lleighbox ingSpace=0

else

lleighbox ingSpace=neighboxingSpace

(45 ignDe] tak*( de] takmeighboringSpace)

y=y+5 ignDel ta¥*( del taT4yleghbos ingSpace)

xStart=xStart+lSide/2
yStart=yStart-sSide-neighbosingSpace

bot.setPTPCnd( xBay . vBay. above 0 bot . JUMP XVZ)
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