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Designh and Implementation of Wireless Mobile Humanoid Robot
Based on 3D Body Motion Tracking Sensor

4 u;mumu W

ally el

¢ LAl ABa Ll & LS el a5 . Lulall (PLA) Polylactide kgaa oo (3D printer) sl | €000 debibadl €385 afaniul ¥ ¢ j3¥] el a5
.(Gripper) yasdall gdlal dyas (Il LYl ¢ 1,3 JI (Servo motor)

538y Ll (3D skeletal tracklng method) sl L85 LsJ_wJI &A.Ia:_” LJS.\.G_” 35 dhyybe alant il o8 LT QY L] ¢ 50 aSal
axd oludial e Joseull oo (Base Station) saclall daas o4 (Client) Jueadl SasbaS aani il ¢ 58 Jualis Lilgy oluwad (IK) donSall
Sagdyl aSalia agls . gagull (o8 3eaedl (peDuino mini PC) yuall Gswladl o (Server) asladl Galat] LSLJ:( aglaiy agdy an Lilg3ll

LY E IV e Jadll a9y 8,La) aanag WY cigagll & 5dTy sdall Gowuladl o o lilall J&5 4aleas (Arduino Microcontroller)

ole alaie Yl CSagll dass () Glaadl ddads oy 050 Ll (88 ¢yt 6,900 31 ( mobile robot) yaie cigag) ae digug ) & H3¥ | maa a5
Glilall o yaill cygag,Hll (L8 clliSg sue l8l] dans Gaubi daulgy 83801 A% daa)ylen alaninily dcliall HLasYT JMA frag 4adyll LALAT
b St Glai¥ s &Hall Tay HRA L8 sasdl Cugll (oI Jgngd] dicg 48y, (o8 3ile §1 a9y wie L] uaiaty 8,500 ole

035 gl e Ll | Al LSy gl il s

AL (89 QYT L] & 53T elyats daclyd el ol Ga b e (Kinect) jadivis alel padd Cig8gs ellig 4yl cygag | & 537 allas HLIAT a5
£l alladll a3 3 (8305 2) o Tl Bolaiead | (o Juncas (75 oy J31) OIS el S e gLl (MISE) Ll s Juns
5idil]) @il QLS Hgeal Covwy LY cpe )l IS Unialgs LW Jong LIS o G8aTI a3 al oKl Baaly & Lds e LY Joag LG o4
J8T Undy Lilead 4ll) digag (o) Jms dyaill cisn gyl T miliadl oygdsl LS (Jaad) T3 ope ugdl cnd (g Kinect jadiws daculsy
Al el dlayy Buclall dans opo dyaill cigagyll (Sguandl aSSTT aladfiul a5.GPS 3uag 480 ave (o) @y @ ills ) Bsl 3 s

LY ol yadiine 5 aluntiuly diyh o Busate sliie (iaty 3aS o8 elpatll gl e cdaiill o ldall Ciat L)) lea alaniul,

Tylag as)
8¢ | g
£ sy
7828
2023/1/23

i Abstract }

This invention introduces the design and implementation of a wireless mobile humanoid robotic arms (HRA)
with 5DOF for each arm, three joints in shoulder, one elbow joint, one wrist joint in addition to a hand gripper
that look like the Human arm Structure, Appearance and Action.

The HRA was built by using 3D printer technology of hard Polylactide (PLA) filament. The different components
of the arms were separately built and then assembled, which gives easy manufacturing at the same time great
latitude to choose materials. Five Servo motors were used for each arm in addition to extra motor for the
gripper.

To control the HRA, a 3D human skeletal tracking method (implemented using Microsoft Kinect sensor) was
used to extract the coordinates of the user arms and use it in inverse kinematics equations (IK) to calculate the
joints angles of the user arms. The client application at the PC base-station is responsible for calculating the
angle values and then transfers them to the server application at the pcDuino mini-PC which exist in the robot
side. An Arduino MC controls the transfer of data between the mini-PC and the HRA and gathers the feedback
signal from the robotic arms.

The robotic arms were integrated with a mobile robot, which in turn moves according to a chosen path from
the starting point to the target point based on digital maps and through satellites using A* algorithm
implemented by the base station application. The mobile robot also has the ability to maneuver and correct
the path when The presence of any obstacle in its path, and upon reaching the specified goal, the HRA begins
to move and respond to the movements of the controller, who monitors the target and how the required
movement is to be implemented.

The robotic arms system was tested by standing a person in front of the Kinect sensor and when moving his
arms, the robotic arms moved accordingly. The average MSE generated by the joints actuators was (less than
5%) and the average response time was approximately (2 seconds). The system was successfully verified to
pick and hold objects with one arm, but picking and holding objects with both of the robotic arms was not
verified due to insufficiency of the tracking capabilities (which implemented by the Kinect sensor and beyond
the goal of this work). The results also showed that the mobile robot reaches its final destination by a miss
distance of less than 3 meters, which is due to GPS inaccuracy. A manual control from the PC base-station
takes place to move the mobile robot to its final destination. Using the proposed obstacle-avoiding algorithm,
the mobile robot successfully detects and avoids single and multiple obstacles in its path using the 5 IR
Sensors.
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