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Abstract – This study aims to manipulate a robotic wrist 

even while the user is varying its poses by applying an 

algorithm and controlling it using a camera with depth sensor. 

Past studies about robotic wrist mimicking used Microsoft 

Kinect for Windows’ Near Mode Function that “zooms in” the 

desired joint internally.  However, problem occurred since it 

requires stable position to track the wrist, which results to 

being static and not creating roll motion. The proponents will 

solve this problem by using Microsoft Kinect for Xbox One. 

Xbox One sensor is the updated version of Kinect 360. From 

20 joints, it can now detect 25 joints, including the tip of the 

left and right index finger, left and right thumb finger and 

other body joints. With the use of the additional points and 

using the concept of vector cross product, the proponents used 

the thumb and index as basis to create three imaginary vectors 

that enables the user to move his hand freely and allows the 

user to create roll motion.  

Index Terms – Microsoft Xbox One, Robotic Wrist, 

Mimicking, Skeletal Tracking 

I. Introduction 

Humanoid robots can either mimic the whole human body 

parts or just a part of it. Most common body parts that were 

chosen are arm, leg and shoulder. Wrist is the least chosen part 

of the body to be mimicked since it is very intricate. Past studies 

about robotic wrist mimicking always use a wearable gloves as 

its controller. Wearable gloves have either potentiometer or 

accelerometer or any other sensor that can be used to send data 

from the wrist movement to the hardware. [2][3] 

The main idea for control of the device is to detect small 

torque values as a patient attempts a movement and in turn 

predict what the intended outcome would be if the patient were 

at full strength. [2] Another paper entitled Application of 

Universal Joint for Simultaneous Robotic Wrist Movement 

focuses about the enhancement of the existing robotic wrist. This 

study had undergone certain manipulations of ideas to arrive for 

a better output.  The proponent also constructed a controller that 

can be used as an interface for the movement of the wrist. The 

controller is a hollow tube constructed from PVC. On the inside 

part, the square like structure, is used to hold the arm of the user, 

it is also design in a manner that it slides when performing the 

roll motion so that users arm will not be twisted. The controller 

has two potentiometers in its left side and one on the back. The 

potentiometer is used as the sensor, as the user moves its wrist 

the potentiometer also moves creating different resistances that 

will produce varying voltages. [3] 

A recent study about wrist mimicking made their controller 

wireless. The proponents used Microsoft Kinect for Windows as 

camera sensor and its function called Near Mode. By using Near 

Mode, the proponents will be able to detect the object in front of 

the camera sensor for as close as 50 centimeters without losing 

accuracy or precision, with graceful degradation down to 40 

centimeters. [1] 

Near mode is a unique function that only the Kinect SDK 

had. It is like an “internal zooming” function that helps the 

detection easy. However, with the use of the Near Mode the 

study become static, wherein the user placed their arm in a 

platform, which leads the project not to mimic the roll motion 

[1].  

The proponents will solve this problem by using Microsoft 

Kinect for Xbox One [4]. The objective of this study is to 

evaluate the response created algorithm for acquiring the user’s 

wrist angle. The proponents gathered data through test of the 

user’s wrist movements in different poses. This study aims to 

verify if the difference in the calculate angle based on the 

algorithm based on the actual wrist movement of the user. 

Another objective of this study is to evaluate the response of the 

control system based on the user’s movements. Improving the 

recent studies about as welding, painting, grinding and other 

industrial works. This can also be used in medical field like in 

critical operations wherein a doctor or doctors can use the 

robotic wrist as a replacement for those patients who lost their 

wrist. 

II. Methodology 

The Kinect will first capture human wrist movements of the 

right hand of a user. Then, the proponents used the concept of 

skeletal tracking through C# language in Microsoft Visual studio 

and used the skeletal data and the depth data to get the 

coordinates of five joints; the elbow, wrist, thumb, index finger 

and shoulder. The proponents used the concept of vector sum to 

create vectors from the wrist joint to the thumb, index, elbow 

and shoulder and then use the vector cross product to create 

three imaginary vectors. The proponents are able to integrate the 

raw tracking and compute the pronation, supination, flexion, 

extension, radial deviation and ulnar deviation of the human 

wrist using the concept of vector dot product and send this data 

to the microcontroller, the Arduino. This will control the 

movement of the servo motors for the robotic wrist to achieve 

the mimicking of movement of the human wrist.  
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Figure 1 shows how Microsoft Kinect for Xbox used in the 

robotic wrist mimicking. The Kinect for Xbox One sensor is used 

as the main sensor of the Robotic Wrist. The Kinect for Xbox 

One sensor will capture the depth data from the user. The 

proponents are able to get the output from the sensor and use the 

data for Kinect and computer to communicate using Microsoft 

Kinect SDK. 

This concept has been applied in the integration of universal 

joint and motor for producing simultaneous +robotic wrist 

movement. The motor is driven by microcontroller which 

process signal coming from the Kinect sensor.  

A. Steps in Acquiring Wrist Angle 

1. Tracking of five joints: the right elbow, wrist, thumb and 

index finger of the user  

The researchers use Microsoft Kinect SDK’s skeletal 

tracking feature to obtain the 3D skeletal joint coordinates of a 

user. Through the integration of Visual Studio Community 2013, 

the proponents created a C# code to acquire the values of the 

skeletal coordinates. 

 

 

 

 

 

 

 

 

 

For the analysis of the wrist angle, the proponents selected 

the right elbow, right wrist , and right index finger  coordinates 

and designated those as (Ex, Ey, Ez), (Wx, Wy, Wz), (Tx , Ty , Tz) 

(Sx, Sy, Sz) and (Ix, Iy, Iz) respectively. 

 2.  Creation of Vectors for Angle          

Acquisition 

After acquiring the coordinates of the selected joints, it is 

use to create vectors 𝑨   , 𝑩    𝑪,    𝑫    , respectively from the wrist joint. 

The researchers use the concept of vector sum to acquire these 

vectors.  

𝑨   =  𝐸𝑥 −𝑊𝑥 𝑖 +  𝐸𝑦 −𝑊𝑦 𝑗 +  𝐸𝑧 −𝑊𝑧 𝑘       

 

𝑪   =  𝑆𝑥 − 𝐸𝑥 𝑖 +  𝑆𝑦 − 𝐸𝑦 𝑗 +  𝑆𝑧 − 𝐸𝑧 𝑘        

 

 

Vectors 𝑨   , 𝑩    𝑪,    and 𝑫    are used to create three imaginary 

vectors named as Vectors 𝑶    ,𝑷,    and 𝑸    . 

 

Figure 2.2 Tracking of five joints (a) The User (b) 3D Skeletal Joint of the User 
and (c) Required Joints 

Vector 𝑶    is the cross product of vector 𝑩    and vector 𝑫   . It is 

a vector that is always perpendicular to vectors 𝑩   and 𝑫    that will 

be used to acquire the pitch angle. 

            

𝑶   = 𝑩   × 𝑫    

𝑶   =   𝐵   𝑗  × 𝐷    𝑘   −  𝐵   𝑘  × 𝐷    𝑗    𝑖  +   𝐵   𝑘  × 𝐷    𝑖   −

𝐵𝑖×𝐷𝑘𝑗+𝑇𝑖×𝐼𝑗−𝑇𝑗×𝐼𝑖𝑘        (5) 

Vector 𝑷    is the cross product of vector 𝑶    and vector 𝑩   . It is 

a vector that is always perpendicular to vectors 𝑶   and 𝑩    that will 

be used to acquire the yaw angle. 

𝑷   = 𝑶   × 𝑩    

𝑷   =   𝑂   𝑗  × 𝐵   𝑘   −  𝑂   𝑘  × 𝐵   𝑗    𝑖 +   𝑂   𝑘  × 𝐵   𝑖   −

 𝑂   𝑖  × 𝐵   𝑘    𝑗 +   𝑂   𝑖  × 𝐵   𝑗   −  𝑂   𝑗  × 𝐵   𝑖    𝑘   

Vector 𝑸    is the cross product of vector 𝑪    and vector 𝑨   . It is 

a vector that is always perpendicular to vectors 𝑪   and 𝑨    that will 

be used to acquire the roll angle. 

(2) 

(1) 

(4) 

(6) 

Figure 1 Application of Microsoft Kinect for Xbox One 

 

`  
 Figure 2 Vectors Acquired (a) Required Joints (b) Vectors 

created from Acquired Joints (c) Imaginary Vectors  

 

(4) 
(4) 

𝑩   =  𝐼𝑥 −𝑊𝑥 𝑖 +  𝐼𝑦 −𝑊𝑦 𝑗 +  𝐼𝑧 −𝑊𝑧 𝑘        

(3) 

𝑫   =  𝑇𝑥 −𝑊𝑥 𝑖 +  𝑇𝑦 −𝑊𝑦 𝑗 +  𝑇𝑧 −𝑊𝑧 𝑘       
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𝜃 = cos−1  
𝑃   ∙ 𝐴 

 𝑃    𝐴  
  

Figure 4 Created Imaginary Vectors (a) imaginary vector for pitch (b) 

illustration of angle acquisition for pitch using the created vector (c) 

imaginary vector for yaw (d) illustration of angle acquisition for yaw 

using the created vector (e) imaginary vector for roll (f) illustration of 

angle acquisition for roll using the created vector 

 

 

∅ = cos−1  
𝑂   ∙ 𝐴 

 𝑂    𝐴  
  

   

𝑸   = 𝑪   × 𝑨    

𝑸   =   𝐶  𝑗  × 𝐴  𝑘   −  𝐶  𝑘  × 𝐴  𝑗    𝑖 +   𝐶  𝑘  × 𝐴  𝑖   −

 𝐶  𝑖  × 𝐴  𝑘    𝑗 +   𝐶  𝑖  × 𝐴  𝑗   −  𝐶  𝑗  × 𝐴  𝑖    𝑘   

 

 

 

 

 

 

  

 

 

 

The Flexion / Extension, defined as pitch, can be obtained 

through the angle between vectors 𝑶    and 𝑨    subtracted from 90. 

 

 

 

 

 

 

 

The pronation/supination, defined as roll, can be obtained 

through the angle between vectors 𝑷    and 𝑸    subtracted from 90.  

 

 

 

 

 

 

 

 

 

 

 

 

3. Angle Acquisition 

The wrist angle movement is computed using the concept of 

vector dot product. The magnitude of a vector 𝑽    is computed 

using the equation: 

 𝑽    =  𝑉(𝑖 )2 + 𝑉(𝑗 )2 + 𝑉(𝑘 )2 

 The radial / ulnar deviation, defined as yaw, can be 

obtained through the angle between vectors 𝑷    and 𝑨     subtracted 

from 90.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 All computed angles are subtracted from 90 to know change 

in angle made from a position wherein the palm is completely 

facing the Kinect. 

4. Evaluating the Algorithm to Acquire the Angle of the Wrist in 

Different Poses 

The proponents want to evaluate the algorithm that was 

created if it is sufficient enough to acquire the angle of the wrist 

in different poses. With the integration of C# and LabVIEW, the 

created codes will be used for angle acquisition. The proponents’ 

assigned five different poses (as shown as in Figure 2.8 (a), (b), 

(c), (d) and (e))  where in the angular data will be taken. The 

user will move his hand to form a constant angle that will be 

conducted in the assigned poses. For this experiment, the 

proponents used the wearable device to maintain the reference 

angle for yaw, roll and pitch movements which are 15, 30, and 

25 degrees respectively. Figure 5 Illustration of 𝜃 

 

𝑌𝑎𝑤 = 90 − 𝜃 

 

cos∅ =
𝑂   ∙ 𝐴 

 𝑂    𝐴  
 

 

𝑃𝑖𝑡𝑐ℎ = 90 − ∅ 

cos𝛼 =
𝑃   ∙ 𝑄  

 𝑃    𝑄   
 

 

𝛼 = cos−1  
𝑃   ∙ 𝑄  

 𝑃    𝑄   
  

 

𝑅𝑜𝑙𝑙 = 90 −  𝛼 

Figure 7 Illustration of α  

 

(9) 

(10) 

(11) 

(12) 

(15) 

(16) 

(17) 

(7) 

cos𝜃 =
𝑃   ∙ 𝐴 

 𝑃    𝐴  
 

 

(8) 

(13) 

(14) 

Figure 6 Illustration of ø  
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Figure  8 Different poses as assigned by the proponents: (a) pose 1, (b) pose 2, 

(c) pose 3, (d) pose 4, (e) pose 5 

The data that will be gathered in this evaluation will be the 

extracted information from the algorithm created that will be 

conducted by LABView. Data will be transferred directly to 

Microsoft Excel for the evaluation. 

After gathering the data needed, the proponents compared 

the results. If the values of the angles have large difference in 

different posed, it only means that the created algorithm is not 

capable of mimicking the user’s movement in different poses, 

but if the angle difference from different poses if minimal, it 

means that the created algorithm is capable of mimicking the 

user’s wrist movement in different poses. 

B. Evaluating the Angles made by the User and the Angles 

Measured from the Robotic Wrist 

The proponents want to evaluate the angles made by the 

actual user and the angles measured from the robotic wrist. For 

measuring the angle from the user’s wrist, the proponents 

devised a wearable device which is composed of three 

transducers. For evaluating the response of the robotic wrist the 

proponents created a mechanical design for the prototype. The 

proponents also installed three potentiometers which is intended 

for flexion and extension, ulnar deviation and radial deviation, 

pronation and supination, to create varying signals every time 

the robotic wrist moves, these analog signals will be send to the 

Arduino to interpret the acquired signals, then send the 

interpreted data to the computer serially and will be fed into 

LabView to process it. 

 

 

 

 

 

The proponents used LabVIEW software to simulate and to 

evaluate the data gathered. Communication between LabVIEW 

and Arduino is possible through LabVIEW Interface for Arduino 

(LIFA). LabVIEW Interface for Arduino (LIFA) Toolkit allows 

developers to acquire data from the Arduino microcontroller and 

process it in the LabVIEW Integrated Development 

Environment (IDE). 

 

 

 

 

 

 

 

 

 

 

After getting the angular data from the user, the algorithm 

and the prototype, will automatically write the gathered and 

computed data into Excel Worksheet, where the evaluation of 

data will be made. The proponents will evaluate the significance 

difference between the angles made by the user and the robotic 

wrist angles. The proponents will apply Z-test using the acquired 

angles to evaluate the response of the control system.  

 

In Z test, it is necessary to define the null hypothesis (Ho), 

alternative hypothesis (H1) and the critical value that will prove 

that the hypothesis is true. 

To know the critical value, the significance level (α) is set to 

the standard value of 5%. Using this significance value will 

create a confidence of 95% (100% - α), the area of the curve as 

the critical value will be .975(1 – (α/2)/100%). Knowing the 

area, the proponents used the z-test table and found the critical 

value 1.96. 

Depending on the z value, the proponents will either accept 

the null hypothesis or the alternative hypothesis. If the z value is 

within the range -1.96 to 1.96 (the positive and negative of 

critical values) the Null hypothesis is accepted; otherwise the 

 Hypothesis Condition 

Null (Ho) The robotic wrist angles are 

close to the actual user angles 

Ho: x1 = x2 

Alternative 

(H1) 

The robotic wrist angles are not 

close to the actual user angles 

H1: x1 ≠ x2 

Table 1 Null and Alternative Hypothesis 

Figure 9 Movement of human wrist: (a) pitch (b) yaw and (c) 

roll 

 

Figure 10 Set Up for Evaluating the User and Robotic Wrist 
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alternative hypothesis is accepted. The proponents will obtain 

the z value by using the Z-test equation on the next page: 

𝑧 =  
𝑥1−𝑥2

 
𝜎1

2

𝑛1
+
𝜎2

2

𝑛2

 

Where:  

𝑧 = z-test result                                       

n1 = no. of samples in the first sample group                               

n2 = no. of samples in the second sample group              

x1 = mean value of the first sample group                                   

x2 = mean value of the second sample group                   

σ1 = standard deviation of the first sample group                         

σ2 = standard deviation of the second sample group 

 

III. RESULTS AND DISCUSSION 

A. Angles produced by the Created Algorithm and Angles made 

by the Human Wrist 

 From the pose made by the user, the proponents acquired 

3D skeletal joint coordinates pertaining to the elbow, wrist, 

index, thumb and shoulder joints of the user.  

Table 3.1 shows the X, Y, and Z components of the right 

index, right thumb, right wrist, right elbow and right shoulder in 

different poses. From each pose, the components are different 

from the other poses. It only implies that the user is moving from 

one pose to another. The proponents applied vector cross 

product to acquire imaginary vectors and vector dot product to 

acquire the angles needed. 

TABLE 2 The X, Y, Z Components of right index, right thumb, right wrist, right 

elbow and right shoulder from the five different poses 

 

Table 3 shows the results of imaginary vectors with respect 

to the components of each poses from Table 2. The components 

of imaginary vectors in every pose are different from the other 

poses and also these components are changing simultaneously 

with respect to the components of the joints. It only implies that 

these imaginary vectors are also moving simultaneously with 

respect to the movement of the joints.  

Table 4 shows the resulting angles from five different poses 

with actual angles for each pose and the difference of actual and 

resulting angle from each pose. The table also shows the average 

of the resulting angles and its average difference for each 

movement. 

The proponents observe that pose one has the lowest angle 

difference because all the joints in the hand are best detected by 

the Kinect sensor when the palm is directly facing it. 

 

 

 

 

It implies that pose one is the most effective pose for 

mimicking the user’s wrist compare to the other four. The 

proponents also observed that pose five specifically roll has the 

largest difference compared to the other four poses. It is because 

the needed joints for acquiring the angles are not clearly detected 

when the palm is not directly facing the Kinect sensor. Roll has 

the largest average difference. This simply indicates that the roll 

is the most difficult to be mimicked compared to the other two 

(yaw and pitch). The thumb is slightly misaligned with the palm. 

Because vector 𝑫    is the vector from the wrist joint to the thumb 

joint, misalignment of the thumb changes the value of Vector 𝑶    . 

The roll angle depends on the vectors 𝑷    and 𝑶    , wherein vector 

𝑷    is the cross product of vectors  𝑶    and 𝑩    and vector 𝑶    is the 

cross product of vectors 𝑩    and 𝑫   . Based on the method of 

getting the roll angle, a difference in roll angle will be computed 

even if the user does not create a roll motion. 

B. Evaluating the Angles Made by the User and the Angles 

Measured from the Robotic Wrist 

The proponents conducted experiment to evaluate the angles 

made by the user and the angles measure from the robotic wrist 

(Figure 3.1 shows the response of the system). 

 YAW ROLL PITCH 

 Actual 

angles 

Result 

ing 
angles 

Angle 

Diffe- 
rence 

Actual 

angles 

Result 

ing 
angles 

Angle 

Diffe- 
rence 

Actual 

angles 

Result 

ing 
angles 

Angle 

Diffe- 
rence 

Pose 1 15o 15.33 -0.33 -30o -30.73 0.73 -25o -25.00 0.00 

Pose 2 15 o 15.65 -0.65 -30 o -27.69 -2.30 -25o -20.55 -4.44 

Pose 3 15 o 13.74 1.25 -30 o -31.67 1.67 -25o -27.95 2.95 

Pose 4 15 o 16.57 -1.57 -30 o -27.62 -2.37 -25o -28.90 3.90 

Pose 5 15 o 13.42 1.57 -30 o -25.34 -4.65 -25o -27.32 2.32 

Average 15 o 14.94 0.05 -30 o -28.61 -1.38 -25o -25.94 0.948 

 VECTOR O VECTOR P VECTOR Q 

POSE X Y Z X Y Z X Y Z 

1 0.42 -0.81 -1.19 1.68 -0.66 1.05 -0.245 -0.446 -4.96 

2 0.15 -0.611 -1.057 1.399 -0.574 0.539 -1.022 -0.535 -4.944 

3 -0.08 -0.836 -0.97 0.319 -1.162 0.974 0.669 -0.489 -5.195 

4 -0.67 -0.689 -0.697 0.46 -1.228 0.767 -1.862 -0.708 -4.726 

5 -1.15 -1.052 -0.496 1.72 -2.001 0.256 -3.923 -0.886 -3.115 

 
VECTOR O VECTOR P VECTOR Q 

POSE X Y Z X Y Z X Y Z 

1 0.42 -0.81 -1.19 1.68 -0.66 1.05 -0.24 -0.44 -4.96 

2 0.15 -0.61 -1.057 1.399 -0.57 0.53 -1.02 -0.53 -4.94 

3 -0.08 -0.83 -0.97 0.319 -1.16 0.97 0.66 -0.48 -5.19 

4 -0.67 -0.68 -0.697 0.46 -1.22 0.76 -1.86 -0.70 -4.72 

5 -1.15 -1.05 -0.496 1.72 -2.00 0.25 -3.92 -0.88 -3.11 

 HUMAN ROBOT  

 N 𝑿    Σ N 𝑿    σ Z-TEST 

YAW 101 4.26 8.15 101 7.58 25.80 1.23 

PITCH 101 -17.68 15.15 101 -17.24 20.61 0.44 

ROLL 101 -21.79 23.66 101 -23.36 23.32 -1.25 

(18) TABLE 3 Resulting Vectors after calculating the given x, y and z 

components from the five different poses  

 

 

TABLE 4 Resulting Angles compared to the actual angles from each 

pose and its angle difference and averages 

 

 

TABLE 5  z-Test evaluation of the angular data from the user and         

robotic wrist  
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Figure 11 shows the movement of the user and underneath it 

is the corresponding response of the wearable device and the 

robotic wrist prototype. The graph shows the angle measured 

from the wearable device (red line) and the robotic wrist (white 

line). It is observed in the graph that the white line has more 

jitters than the red line; it simply indicates that the robotic wrist 

has more noise than the wearable. The proponents found out that 

this noise from the robotic wrist was caused by detection of 

human joints. Microsoft Kinect Xbox One has the capability to 

detect human joints but upon detecting, the joints jitter because 

of insufficient filtering algorithm. Thus, the response of the 

robotic wrist jitters. From graphs shown in Figure 4.3, the 

proponents extracted the data from it and compared it using z-

test as shown on the next page.  

Table 5 shows the z-test evaluation of the angular data 

gathered from the human wrist and the robotic wrist. As observe, 

roll movement has the largest value of z-test among the three. It 

only implies that the misalignment of the thumb with the palm 

affects the resulting angles. The table shows that the z-test result 

is within the range. Thus, there is no significant difference 

between the robotic wrist angles and the actual user angles. 

IV. CONCLUSION 

Based from the summary of the data, the acquired joint 

coordinates and the vectors are different in five poses; however, 

the resulting angles are close to each other. The resulting angles 

for the yaw, roll and pitch has an average angle difference of 

0.0532, -1.3842 and 0.9482, respectively. Roll angle has the 

largest average angle difference among the three. This is because 

the user unintentionally moves his thumb when changing from 

one pose to another which leads to the misalignment of thumb 

with the palm. Misalignment of the thumb with the palm results 

to large difference on roll angles between the user’s wrist angles 

and the resulting angles. Pose one has the lowest angle 

difference , because all the joints in the hand are best detected by 

the Kinect sensor when the palm is directly facing it, which 

means it is the most effective pose for mimicking the user’s 

wrist. Pose five has the largest difference compared to the other 

four, because all the joints are not clearly detected by the Kinect 

sensor when the palm is not directly facing it which means it is 

the least effective pose for mimicking the user’s wrist. Upon 

observing the poses one and five, the proponents concluded that 

mimicking is more effective when the palm is directly facing the 

Kinect sensor. Overall, the result from the average angle 

difference suggests that the angles do not differ that much in five 

different pose thus the algorithm proposed by the proponents 

was effective in acquiring the value of the user’s wrist angle. 

The application of the concept of vector cross product is to 

establish imaginary vectors and the vector dot product solves the 

issue of acquiring angles in the human wrist.  

The z-test result for yaw, roll and pitch movements are 

1.23195, -1.2504 and 0.44832 respectively, the results are within 

the range of the critical values, and thus there is no significant 

difference between the robotic wrist angles and the actual user 

angles. The graph shows that the response of the robotic wrist is 

close to the response of the human wrist. Although, the data 

gathered from the graph shows some fluctuations that indicate 

that there are jitters caused by insufficient filtering algorithm, in 

general, the proposed system can mimic the user’s wrist 

movements. 

 

V. RECOMMENDATION 

For future works, the proponents recommended the following: 

Based on the evaluated data, most of the angle difference is 

caused by the misalignment of thumb with the palm. The 

proponents recommend to improve the proposed algorithm that 

will not depend on the alignment of the thumb with the palm for 

acquiring the angles from the movements done by the user. 

 

Based on the graph, the proponents acquired some 

fluctuating values of the angular data, indicating that there are 

jitters caused by the insufficient filtering algorithm used in the 

system. The proponents suggest to use a filtering algorithm for 

Microsoft SDK v2.0 like the Kalman Filter for a better detection 

of skeletal joints in the human wrist to minimize jitters. 

 

VI. REFERENCES 

i. Cruz, L., Nicomedez, D., & Velasco, R.  (2014). 

Application of Kinect for Windows Using Near Mode in  Controlling 

the Robotic  Wrist Movement  

ii. Gilman, C., Ben-Tzvi, P., Yessin, G., &  Danoff, J. (2011). 

Mechatronics and Intelligent Machines. A  Robotic Exoskeleton 

Device for  Augmenting Wrist  Movement and  Grip 

Function in Debilitated  Patients, 7(978-0- 7918-5493-8), 1041–

1050.  doi:10.1115/IMECE2011-64074 

iii. Beren, E., Dator, P., Guerrero, K., Ramirez, V.,  & Vargas, 

M. (2012). Application of Universal  Joint for Simultaneous Robotic 

Wrist  Movement 

iv. Sell, J., & O’Connor, P. (2014). The Xbox One  system on a 

chip and Kinect sensor. IEEE Microsoft,  34(2), 44–53. 

doi:10.1109/mm.2014.9  

AUTHORS 

 Dan Joseph C. Rudio was born in San 

Pedro, Laguna, Philippines on May 26, 

1994. He received the degree in Bachelor 

in Electronics and Communication 

Engineering from the Polytechnic 

University of the Philippines Santa Rosa 

Campus, Laguna in 2016. He was part of Nidec Copal Science 

Figure 11 Graph for the angles made by the user and robotic wrist: 

(a) for pitch movement (b) for yaw movement (c) for roll movement 

 

TABLE 5 z-Test Evaluation of the Angular Data from the User and 

the Robotic Wrist  

 

 



             International Journal of Engineering Research                                                            ISSN:2319-6890)(online),2347-5013(print)               

             Volume No.5, Issue No.4, pp : 253-259                                                                                                                     1 April 2016 

IJER@2016                                                               doi : 10.17950/ijer/v5s4/407 Page 259 

  

Park, Biñan, Philippines as a team member of Product 

Robustness Test Department for his On-the-Job training in 2014.

  He was part of ON Semiconductor Carmona, Cavite, 

Philippines as a team member of Maintenance / Peripherals 

Department for his On-the-Job training in 2015. 

Mr. Rudio was the former Association of Electronics and 

Communications Engineering Students Wide Committee. He is 

currently a member of Association of Electronics and 

Communications Engineering and Institute of Electronics 

Engineers of the Philippines.  

 

  

Kris Dale B. Esma was born in Iligan 

City, Lanao del Norte, Philippines on 

December 1, 1994. She received the 

degree in Bachelor in Electronics and 

Communication Engineering from the 

Polytechnic University of the Philippines 

Santa Rosa Campus, Laguna in 2016. She 

was part of ON Semiconductor Carmona, Cavite, Philippines as 

a team member of Engineering Build Request Department for 

her On-the-Job training in 2015. She used to work for Teletech 

as Call Center Agent for Telstra as a Technical Support 

Representative from April 2014 to August 2015.  

Ms. Esma is currently a member of Association of Electronics 

and Communications Engineering and Institute of Electronics 

Engineers of the Philippines.  

 

 

Lemuel E. Rosal was born in Cabuyao, 

Laguna, Philippines on March 19, 1995. 

He received the degree in Bachelor in 

Electronics and Communication 

Engineering from the Polytechnic 

University of the Philippines Santa Rosa 

Campus, Laguna in 2016. He was part of 

Ionics, Cabuyao, Philippines as a team member of Test 

Engineering Department for his On-the-Job training in 2014. He 

was part of NXP, Cabuyao, Philippines as a team member of IT 

Support Department for his On-the-Job training in 2015. 

Mr. Rosal is currently a member of Association of Electronics 

and Communications Engineering and Institute of Electronics 

Engineers of the Philippines. 

 

Archie Boy D. Caringal was born inSta. 

Rosa, Laguna, Philippines on March 19, 

1995. He received the degree in Bachelor in 

Electronics and Communication 

Engineering from the Polytechnic 

University of the Philippines Santa Rosa 

Campus, Laguna in 2016. He was part of 

Nidec Copal Science Park, Biñan, Philippines as a team member 

of Quality Assurance Department for his On-the-Job training in 

2014. He was part of Panasonic, Sta. Rosa, Philippines as a team 

member of Warehouse Department for his On-the-Job training in 

2015. 

Mr. Caringal is a former Vice President – External of Student 

Council Organization. He is currently a member of Association 

of Electronics and Communications Engineering and Institute of 

Electronics Engineers of the Philippines.  

 

 

Dexter James E. Yape was born in Sta. 

Rosa, Laguna, Philippines on December 17, 

1995. He received the degree in Bachelor in 

Electronics and Communication Engineering 

from the Polytechnic University of the 

Philippines Santa Rosa Campus, Laguna in 

2016. He was part of Panasonic Carmona, 

Cavite, Philippines as a team member of Quality Assurance 

Department for his On-the-Job training in 2014. He was part of 

ON Semiconductor Carmona, Cavite, Philippines as a team 

member of Quality Assurance Department for his On-the-Job 

training in 2015. 

Mr. Yape is a former Business Manager of Student Council 

Organization. He is currently a member of Association of 

Electronics and Communications Engineering and Institute of 

Electronics Engineers of the Philippines.  

 

 

Roselito E. Tolentino is a registered 

Electronics Engineer and IECEP-Member. 

He is a graduate of B.S. Electronics and 

Communication Engineering at Adamson 

University in 2004 under the scholarship of 

DOST-SEI. He finished his Master of 

Science in Electronics Engineering Major in 

Control System at Mapua Institute of Technology under the 

scholarship of DOST-ERDT. He currently takes up Doctor of 

Philosophy in Electronics Engineering at the same Institute. 

He is currently working as a part time instructor at Polytechnic 

University of the Philippines Santa Rosa Campus and De La 

Salle University - Dasmarinas. His research interests are more 

on Robotics and Machine Vision. 


