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Objective & Purpose

* Designh a mechanism to interact with physical environment without
human presence

* Application:-
1) Working in hazardous environment
2) Virtual Locomotion For disabled
3) No need to travel long distance
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Force Calculation
L1 L2 L3 L4 L5

£ [cm] M: [ka] A: [ka] 3 B [kg cm]
- | O mi: O et - |0
L2 3 M- 0.02 A2- 02 T2-  0.6300000
13 15 M3 008 A3 0.06 13- 543
4 20 ma: | 012 A4:  0.06 T4- | 15.029999
Robot Arm Torque Calculator
5 © ms: | O a5 | 0-06 g5 20.98



Actual Calculation

L2 =3cm , F2 = 0.2kg

T2 =FL=0.6 = 0.6kg.cm

L3 =15cm, F3 = 0.14kg

T3 = FL=15x(0.14 + 0.2 + 0.05) = 5.85kg.cm

L4 = 20cm, F4 = 0.18kg

T =20x(0.18 + 0.14 + 0.2 + 0.15) = 13.4kg.cm

L5 =9cm, F5 = 0.16kg

T=9x(0.16 + 0.18 + 0.14 + 0.2 + 0.2) = 9x0.88 = 7.92kg.cm



Motor Specs

Remote robot with 10T

Name of motor Quantity Nominal Voltage Operating VoltageRange ~ Nominal Current ~ Max Current  Nominal Power ~ MaxPower  Stall Torque
MG995 Servo ) 6V 48-1.V 170mA 1200mA 10kg.cm
Kuman Servo 2 6-7.4V 100mA 17kg.cm
jxServo 1 6-8.4V 32kg.cm
Vacuum pump 1 1V 1A 12W )

Degree of rotation
180
2N
180
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Arduino Code

1) Initialization

-

$include <ESPB8Z&&WiFi_h>

gdefine PubNub BASE CLIENT WiFiClient
fdefine PUBNUB_DEBUG

finclude <PubNub.h>

fdefine PUBNUB_DEFINE STRSPN AND STRNCASECMP
#include "MPUSZ50.h"

finclude <Servo.h>

xy

Servo myservo;

const char ¥*ssid = "mym404"; [/ replace with your wifi ssid and wpaZ key
"78€11078&";

const char “pass

censt char * pubkey = "pub-c-4aScdbca-5€88-4939-a852-£63cfe743980";
coenst char * subkey = "sub-c-Sb40&7ae-1253-1leS-b4ac-026de524b0394";

const char * pubchannel "demo_keyset";

const char * subchannel = "demo keyset";

MPUS250 IMU(Wire, Ox68);

intc

un

tatus;

int pos = 0;



veid setup() {
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Setup

Serial.println("Connecting to ");
Serial.println(ssid);

WiFi_begin(ssid, pass);
while (WiFi.status() != WL_CONNECTED)
{
delay(500);
Serial.princ(".");
}
Serial.println("");

Serizl . println("WiFi connected");

/* Start the Pubnub library by givin
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PubNub .begin (pubkey, subkey);

myservo.attach(1l2);
myservo.write(0);

S/ start communication with IMU
status = IMU_begin();
if (status < 0) {
Serizl println{("IMU initializatiocon unsuccessful™);
Serial _println("Check IMU wiring cor try cycling powexr™);
Serial _print("Status: "),
Serial _println({status);
while(l) {}



3) Main Loop — Publishing Data

loop() {

14
-4

//fchar buf[40] = { 0, };
f/sprintf(buf, "{\"columns\":[[\"Coffee\",6 \"%d\"]]1}", TWI_fullMsqg);

//IMU._getAccelX mss()

int imu = IMU.getZccelX mss() * 20;

(buf . " "'._ " %d’"‘._ "o 5 lm) =

n
o
H
t

- |
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h

//Serial .print(buf);

PubNonSubClient *pclient = PubNub.publish (pubchannel, buf);
if (!peclient) return;

PublishCracker cheez;

cheez.read and parse(pclient);

pclient->stop();



4) Subscribing

PubSubClient *sclient = PubNub.subscribe (subchannel);
if (!sclient) return; // error
String msg;
SubscribeCracker ritz(sclient);
while (!ritz.finished()) {
ritz.get (msqg);
if (msg.length() > 0) {
//Serial _print ("Received: "); Serial.print(msg);
msg.remove (0,1); msg.remove (msg.length());
pos = msg.tolnt();
Serial .print("value of serveo angle: "); Serial.println(pos);
myservo.write (pos);

}

sclient—->stopl);



Port Reading

value of servo angle:58
IMU Value: -3.87Received:
n_man

value of serve angle:-77
IMU Value: 4.30Received:
nggn

value of servo angle:85
IMU Value: 7.¢lReceived:
»1ls52"

value of serve angle:152
IMU Value: 8.20Received:
il L

value of servo angle:1ée3
IMU Value: 8.11Received:
"lez™

value of serve angle:lée2
IMU Value: 7.83Received:

[ ] Autoscroll [ ] Show timestamp




12C Bit Bashing

* Technique to connect multiple 12C devices on same bus

Pinou t==-

A4 - SCL (yellow)
AS - SDA{blue)
33 -\CC
GND - GND

IMUT{(ADO) -7
IMUZ2{ADD) -©&
IMUZ{ADD) -5

MU 2 IMUZ=



Code

void setup() {
// serial to display data
Serial _begin(115200);
pinMode (imml, OUTPUT);
pinMode (imm2, OUTPUT);

IMU1 .begin();

void loop() {

digitalWrite (imul, HIGH);

IMUl.readSensor();

Serial.println("IMU 1 is active: "); Serial.print(IMUl.getlZccelX mss(),&6);

digitalWrite (imml, LOW);
digitalWrite(imu2, HIGH);

IMUl . readSensor();

Serial.println("IMU 2 is active: "); Serial.print(IMUl._getlZccelX mss(),86);
digitalWrite (imu2, LOW);

delay(200);
}



Port Reading

-5.€12285IMU
-0.172381IMU
-5.669758IMU
-0.172391IMU
-5.6553583IM0
-0.162814IMU
-5.722434IMU
-0.177180IMU
-5.6874547IMU
-0.186757IMU
-5.789474IMU
-0.177180IMU
=5.770320IMU
-0.177180IMU
-5.7939052IMU
-0.156335IMU
-5.74e377IMU
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