Team Jbot presentation



Problem Statement

¢ Problem Statement: Throughout the course of this project, I want to establish the tasks that the Bot would fulfill and create a user interface for the Bot, potentially
come up with some advanced functionality for the project, and successfully enable humans to oversee and interact with the Bot while also being able to use
machine learning to advance its functions.




Design Requirements

*  Product Specifications:

i Application Software Robot Operating System (ROS) software, Jetson Nano

o Memory 4 GB 64-bit LPDDR4

i Storage Micro SD card slot

e USB 4x USB 3.0, USB 2.0

¢ Camera 136° FOV camera for machine vision

i Power Micro USB (5V 2A), DC jack (5V 4A), 3x 18650 batteries

. Dimensions Core module: 69.6 mm % 45 mm, Whole kit: 100mm x 80mm x 29mm



Top Solution Design

Sleeping Assistant Bot:

Must be able to detect sleeping activity of user as well as other objects around the house in order to navigate throughout rooms of interest,
and it should be able to notify the user

Features:

e Autonomous navigation
e Object detection

e Camera and speaker for Audio/Video transmission

e Energy saving mode

Schematic

o Notification capability



Sprint #1

Is ordered and on the way
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* Week 2: Get shipment information and delivery time of parts



Sprint #2

Create python code for bot that allows it to travel around an area
autonomously

Week 1: Write and test code that operates bot and gets it moving

Week 2: Write and test code that allows bot to move more autonomously

op():
motor_left

motor_right.se

motor_left. run(A it M R E)
motor_right

from Adafr MotorHAT import Ad

from std_msgs.msg import

1 ir(nsg):
rospy. Loginfo( rospy.c

t_caller_id() + ' cad_dir=ss', msg.data)

Jtor speed betws

t_speed(motor_ID, value):
max_pwm = 115.0
speed = int(min(max(abs(value = max_pwn), @), max_pwn))

otrospy.get_caller_id() + ' cnd_raw=ss', msg.data)

(msg):

if motor_ID == 1: g i .
rospy. loginfolrospy.get_caller_id() + ' cmd_str=ks', msg.data)
motor = motor_left
elif motor_ID == 2: if msg.data, lower(} == "left":
motor = motor_right peed(motor_left_ID,
: set_speed(motor_right_ID,
else:
¢lif msg.data.lower() right"
rospy. logerror('set_speed(%d, %f) -> invalid motor_ID=%d', motor_ID, value, motor_ID) t_speed(notor_left_10, 1.0}
Turn et_speed(motor_right_ID, -1.9)
elif msg.data. lower() == “forward":

et_speed(motor_left 10, 1.9)

motor.setSpeed(speed)

if value > 0:
motor. run{Adafruit_Mot

else:

motor. run(A ruit_Mi rHAT. BACKWARD )

speed(motor_right_ID,

Lif msg.data. lower() == “backward
t_speed(motor_left_I0,

speed{motor_right_ID,

elif msg.data.lower() = "stop":

all_stop()

rospy. logerror(rospy. ge

r_id() + * invalid cmd_str=vs', msg.data)



Sprint #3

* Create python code for bot to use its camera to be able to travel from room to room as well as
detect if a person is present and if they are sleeping or not

* Week 1: Write and test code that uses the camera attached to bot to help it identify objects so
that it can move from room to room

* Week 2: Write and test code that uses the infrared array attachment to detect heat

#include <ros/ros.h>

#include <sensor_msgs/Inage.h>
#include <sensor_msgs/image_encodings.h>

#include <jetson-utils/gstCancra.n>

#include “image_converter.h”

74 globals
gstCamerax camera = NULL;

imageConverters camera_evt = NULL;

ros::Publishers camera_pub = NULL;

// aquire and publish camera frame
bool aquireFrame()

77 node

1t
{

sain

main oo
(int arge, char ssargv)

ros:iinitlarge, argv, jetbot_canera®);
rost iNoseHangle nh;

ros: :NoseHandle private_nh("~");

* retrieve paras

std:istring camers_device = "8"; 17 MIP €SI canera by default
Private_nh.paranestd: istring>("device”, camera_device, camera_device);

ROS_INFO(*opening camera device %s”, camera_device.c_stri));

« open casera device

casers = gstCamera: :Create(casers_device,c_str());

¢
floatds ingRGBA = NULL; =
{

/4 get the latest frame ROS_ERROR{"failed to open camera device Ns", camera_device.c_str());
11( tcamera->CaptureRGEA( (floates)EimgRGBA, 1000) ) eturn 8;
{ ¥

ROS_ERROR("failed to capture camera frame");

return falses
) i

/7 assure correct image size
4( lcamera_cvt->Resize(canera->Getwidth(), camera->GetHeight(), IMAGE_RGBA32F) )

= create inage converter

camera_cvt = new imageConverter();

{ AF( tcamera_cvt )
ROS_ERROR("failed to resize camera image converter”); 1
return false; ROS_ERAOR("failed to create imageConverter”);
) : return 9;
}
7/ populate the message
sensor_nsgs: :Image msg; /-

1f( lcamera_cvt->Convert(msg, imageConverter::ROSOUtputFormat, imgRGBA) )
{

ROS_ERROR("failed to convert camera frame te sensor_msgs::Image");

return false;

ros::Publisher camera_publisher = private_nh.advertise<sensor_msgs::Images("raw’, 2);
camera_pub = Ecamera_publisher;



Conclusion

* Able to develop code that allows jetbot to travel around an area autonomously

* Code uses sensors such as camera and infrared array to distinguish a
sleeping person

* Once identified sleeping person is notified and encouraged to wake up



Demonstration
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Questions?



