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   As you can see, this robot’s code name is robot arm Mk1.1, it means, that is just the beginning for a big plan to set up a robot system. In fact, when I watch some science fiction film, like iron man or star wars, there are lots of robots to help people and to do some interesting things. So I ask, why I can’t to make a robot like that? 

          1.1 Brainstorming
   Rome was not built in a day. As beginning of this,I have two different way to solve this problem. At first，in the one hand，I think I can make a robot very" lovely "like a robot pet whic code name is “ i-BallBot" it is designed by “BB8” from “Star Wars” and “Baymax” from “Big Hero 6”. The "I-BallBot " have two system to transform, system1 is the “quasi-man” form. it is esay to help and communication with people. And system2 is a ball from it is esay to shipping. And I also want to make the ball skin whit and eyes is bule,because this color can make people feel much more comfortable.        
 


   
                [image: 2017-01-11 19:19:15.561000]
 （The "I-BallBot " have two system to transform, system1 is the “quasi-man” form. it is esay to help and communication with people. And system2 is a ball from it is esay to shipping. And I also want to make the ball skin whit and eyes is bule,because this color can make people feel much more comfortable.） 
In the other hand, the other way I want to make a robot look more "geek".and I got some idea from“Fallout4”  “Interstellar” and “R2-D2”.
                [image: 408292062462612178]                              
     I want make this robot like a helper but not just a pet.so I don’t need it look pretty”cute”,it should              

be more useful then the“i-BallBot”.And the program and the automatic control will be more important then the appearance in this stage.

         1.2 Think big and do small
After the tough choices, I think the second way is the most realistic choice now I can do. It does not means that the“i-BallBot”is a bad idea to choice.But now the“i-BallBot”for me is too far away.In fact,the second idea is a good Technical reserves for me to study robotics and do more interesting design in future,foe example like“i-BallBot”.So it is good choice for me to begin a big plan. 
At the beginning of the second idea,I need a brainstorming again to development. fist, I should to know what I want to show in the video. I think if the program and the automatic control is the important for my robot,I need to make something adequate perform this characteristics.
I think robot arm is best why to show my idea.of course it is little boring.But In the stage 1.1,I said that I want to have a robot helper,but now I can’t make 

a human robot like C-3P0,so the arm is the  only way I can choice.But the design from the 1.1 is have a problem that which type chassis and arm do you what to choice.Because,you need to compromise in the ideal and reality.
         2.1 Make a chassis
Chassis is the important  part of my robot arm. Because,it is not just a power system,It must be stable enough to the whole machine system,So I gave up lots of ideal design from 1.1.In fact,delta chassis,up and up the stairs all theses idea I was give up.

         [image: 869ef26eca71a4b260a419b57d2a425]
         （Delta chassis,up and up the stairs all theses idea I give up）.


Finally,I Choice the 4x4 chassis to be come my Mk1.1 
robot arm’s chassis.   
            [image: 713039129173615251]
  (Finally,I Choice the 4x4 chassis to be come my Mk1.1 robot arm’s chassis .)
             
             2.2 Arm systems 
Now is our protagonist’s show time. Robot arm is difficult to make.Because you need to make it in the existing conditions as stable as possible.So I have three idea to compare which one is the best choice.
First one is motor direct driving ram,I design it has six motor to control,and this one can do lots of difficult job then anther one can do.for example like pour water.But the defect is,that one is too heavy.


Second one used the mechanical structure is two parallelogram and one delta with tow motor,it is easy to control but problem is that one have high demands on parts.
Third one is same like second one.that one use mechanical structure too. And power from tow motor unit,it is easy to control,but dose not need high demands on parts.And for this plan, I got some inspiration from a Industrial robot and a toy robot. 
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          (The inspiration from a Industrial robot and a toy robot.)
In the end,I chose the third plan to make my robot arm.And I use 4 setting of 100RPM motors and tow 1 by 21 gear ratio unit. 

[image: d48b3fbd0e12a428387f5604baa4332]  [image: a96b6086d470a72e36054e52d74e46d]
           
       3.1 Sensors and  controllers
In the  stage 1.1, I said the program and the automatic control is most important for this robot ram,so I use lots of sensor for this robot.And sensors are :

[image: 871304205406525638]bumper switch x1
[image: 164807990133016501]touch sensor x1
[image: 505545435984513808]potentiometers x2
[image: 876249086549314313]sonar sensors x2
[image: 861449609743812497]line follower sensors x3
[image: 334209901197581158]encoders x2

The controllers are :
[image: 689257612995239644]VEX cortex brain x1
[image: 482218742645087414]motor controllers x9
[image: 430123747379250130]main battery x1


And the our VEXnet and how to control:

[image: 79d71c0f02d87528fe40a73f4626419]
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              3.2 The program           
    [image: 154482596026918612]
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           4.1 In the end
It is just a begin for me to explore a robot system and not just for the VEX championship,In this time,I got lots of new experience about how to design and make a robot.I think I will have anther new designs and results soon.Thank you!
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#pragma config(Sensor, in2,
#pragma config(Sensor, in3,
#pragma config(Sensor, ind,
#pragma config(Sensor, inS.
#pragma config(Sensor, in6,
#pragma config(Sensor, dgtl1,
#pragma config(Sensor, dgtl2,
#pragma config(Sensor, dgtld,
#pragma config(Sensor, dgtl7,
#pragma config(Sensor, dgtl8.
#pragma config(Sensor, dgtl9,

#pragma config(Sensor, dgtl12, limitSwitch,

R sensorPotentiometer)
bigarmPot, sensorPotentiometer)
lefiLineFollower, sensorLineFollower)
centerLineFollower, sensorLineFollower)
rightLineFollower, sensorLineFollower)
bumperSwitch,  sensorTouch)
L sonsurSensor, sensorSONAR_mm)
R_sonsarSensor, sensorSONAR_mm)

#pragma config(Motor, port2,
reversed)

lefiEncoder,  sensorRotation)
rightEncoder,  sensorRotation)
armEncoder,  sensorQuadEncoder)
sensorTouch)
MotorE, tmotorVex393 MC29, openLoop,

#pragma config(Motor, port3, MotorF, tmotorVex393 MC29, openLoop,
reversed)

#pragma config(Motor, portd, MotorL, tmotorVex393_ MC29, openLoop)
#pragma config(Motor, ports, MotorH, tmotorVex393 MC29, openLoop)
#pragma config(Motor,  port6, MotorG, tmotorVex393 MC29, openLoop,
reversed)

#pragma config(Motor, port7, MotorA, tmotorVex393 MC29, openLoop)
#pragma config(Motor, port8, MotorB, tmotorVex393_MC29, openLoop,
reversed)

#pragma config(Motor, port9, MotorC, tmotorVex393_ MC29, openLoop,
reversed)

#pragma config(Motor,  port10, MotorD, tmotorVex393_HBridge,
openLoop)

//*11Code automatically generated by 'ROBOTC' configuration wizard u

int threshold=25;

int joy x=0;

int joy_y=0;

int flag=0;

void left_motor(int Lm_pwm)
{
motor{MotorAJ=Lm_pwm;
motor{MotorD}=Lm_pwm;
}
void right_motor(int Rm_pwm)
{
motor{MotorBJ=Rm_pwm;
motor[MotorC]=Rm_pwm;
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void big Arm(int B_Am_pwm)
{
motorMotorF]=B_Am_pwm;
motorMotorGJ=B_Am_pwm;
}
void litle_Arm(int L_Am_pwm)
{
motor[MotorEJ-L_Am_pwm;
motor[MotorHJ=L_Am_pwm;

void remove()

{
joy_x=vexRT[Ch4];
joy_y=vexRT[Ch3];

if(abs(joy_x)>threshold)

left_motor(joy_y+joy x):
right_motor(joy_y-joy_x):
i
else if(abs(joy_y)>threshold)
{
left_motor(joy_y+joy_x);
right_motor(joy_y-joy_x);

}
clse
{
left_motor(0);
right_motor(0);
}

void remove_big_Arm()

i
{

if{vexRT(Ch2)>threshold)
1
big Arm(vexRT(Ch2));
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}
else if{vexRT(Ch2)<-threshold)

{

bigAm(vexRT(Ch2));
}
clse
{
big Arm(0);
}

}
void remove_little_Arm()

¢
{

if{vexRT[Bm6U}=1)

{
{

little_Arm(127);

clse if{vexRT[Btn6D}=1)
{

little_Arm(-127);
}
else
{
little Arm(0);
}
H
void open_close()
{

if(vexRT[BmSD}=1)

‘
1

flag=1;
motor[MotorL]=127;
}
else if(vexRT[BtnSUT=1)
1
flag=0:
motor[MotorL]=-127;
}
else ififlag—1)

‘
1

motor[MotorL]=20;
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motor{MotorL]=0;

void high low()

{

while(vexRT[BtSUJ=1)

{

while(SensorValue(armEncoder)<34)
{

little_Arm(127);
}
little_Arm(0);
while(SensorValue(bigarmPot)>2520)
{

big Arm(127);
i
big Arm(0);
while(SensorValue(armEncoder)<45)
{

little_Arm(127);
¥
little Arm(0);
while(SensorValue(bigarmPot)>2238)
{

big Arm(127);
}
big Arm(0);
while(SensorValue(armEncoder)<78)

¢
t

little_Arm(127);
i
little Arm(0);
while(SensorValue(bigarmPot)>1835)
{

big Arm(127);
}
big_Arm(0);
while(SensorValue(armEncoder)<107)

{
{

litle_Arm(127);
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little_Arm(0);
while(SensorValue(bigarmPot)>1600)
{

big Arm(127);
¥
big Arm(0);

}
void low_middle()
{
while(vexRT[BtnSR]=1)

i
{

while(SensorValue(bigarmPot)<1835)
{

big Arm(-127);
}
big Arm(0);
while(SensorValue(armEncoder)>78)
{

little_Arm(-127);
¥
little Arm(0);
while(SensorValue(bigarmPot)<2238)
{

big Arm(-127);
}
big Arm(0);
while(SensorValue(armEncoder)>15)
{

litle Arm(-127);
)

}
little_Arm(0);

}
void middle_high()
{
while(vexRT(BSD)=1)
(
{
while(SensorValue(bigarmPo)<2520)

i
{

big_ Arm(-127);
}
big Arm(0);
while(SensorValue(armEncoder)>34)
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}

litle_ Arm(-127);
i
little Arm(0);
while(SensorValue(bigarmPot)<2800)
{

big Arm(-127);
}
big Arm(0);
while(SensorValue(armEncoder)>10)
{

litle Arm(-127);

i
little_Arm(0);

void high_middle()

{

¥

while(vexRT[BtnSL]=1)

‘
{

while(SensorValue(armEncoder)<34)
{

little_Arm(127);
}
little_Arm(0);
while(SensorValue(bigarmPot)>2520)
{

big Arm(127);
i
big Arm(0);
while(SensorValue(armEncoder)<45)
{

little_Arm(127);
}
little_Arm(0);
while(SensorValue(bigarmPot)>2238)

(
3

big Arm(127);
i
big Arm(0);

void Auto()
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while(SensorValue(L_sonsarSensor)>500)
{
left_motor(50);
right_motor(50);
i
left_motor(0):
right_motor(0);

while(SensorValue(in2)>1000)
{
litle_Arm(60);

¥
little_Arm(0);

motor[MotorL]=-75;
waitMsec(500);

motor[MotorL}=-10;
while(SensorValue(bigarmPot)>15%0)

{

big_ Arm(127);

}

big_Arm(0);
‘motor[MotorL]=75;
waitMsec(500);

motor[MotorL]=20;

while(SensorValue(bigarmPot)<2600)

I
{

big_Arm(-127);
little_Arm(-30);
}
big Arm(0);
while(SensorValue(in2)<1300)

‘
{

little_Arm(-127);
i
little_Arm(0);

while(SensorValue(L_sonsarSensor)>200)

¢
1

left_motor(49);
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right_motor(40);
i

lefi_motor(0);
right_motor(0);

motor[MotorL]=-60;
waitIMsec(500);
motor[MotorL]=0;//fangbeizi

while(SensorValue(L_sonsarSensor)<200)
t
left_motor(-40);
right_motor(-40);
}
left_motor(0);
right_motor(0);

while(SensorValue(in2)<2860)
{
little_Arm(-120);

i
little_Arm(0);

motor[MotorL]=60;
waitIMsec(550);
motor[MotorL]~10;

while(SensorValue(L_sonsarSensor)>190)
{
left_motor(46);
right_motor(40);
}
left_motor(0);
right_motor(0);
‘wait IMsec(S000);////////////////jieshui
while(SensorValue(L_sonsarSensor)<250)
{
left_motor(-40);
right_motor(-40);
}
left_motor(0);
right_motor(0);
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while(SensorValue(in2)>1330)
{
litle Arm(127);
)
little_Arm(0);

motor{MotorL}=-75;
wait IMsec(500);
motor[MotorL]=-10;

while(SensorValue(L_sonsarSensor)>190)
{
lefi_motor(S0);
right_motor(54):
}
left_motor(0);
right_motor(0);

motor[MotorL]=75;
wait1Msec(500);
motor[MotorL]=20;

while(SensorValue(L_sonsarSensor)<400)
{
left_motor(-60);
right_motor(-60);
i
left_motor(0);
right_motor(0);

left_motor(60);
right_motor(-60);

waitMsec(800);
left_motor(0);
right_motor(0);
waitMsec(800):
motor[MotorL]=-75;
waitIMsec(500):
motor[MotorL]=20;
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task main()

¢
{

while(1)

1
remove() ;
remove_big Arm();
remove_little_Arm();
open_close();

iffvexRT[BmSL]=1) Auto();
/I high_low();

/- low_middle();

/' middle_high();

/" high middle();
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