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Abstract: Methods designed to render capability of robots to learn on their own is a heavily studied area.  If robots are to become a constitutional part of 
our society, they must own the power to learn without direct guidance from a devoted user. Robot possessor never enjoyed the obligation of teaching 
their robot everything they know. The ability of a robot to use various resources in its environment will help its learning capabilities to be self-guided as 
well as independent. We investigate the use of social media crowdsourcing to allow a bot to access the huge information volume in gathering resources 
that are available on Twitter page. In distinction from others, the robot will gather or record the basic human actions that are performed physically and 
are then upload that video on the Twitter account. It will now ask for the descriptions of those performed actions. Parameters of those recorded actions 
are used as input into a MC-SVM (Multi-class Support Vector Machine) classification algorithm which will enable the capability of robot to recognize the 
similar action in future. 
 
Index Terms: Crowdsourcing, Kinect Sensor, MC-SVM 

———————————————————— 

 

1 INTRODUCTION 
 

1.1 CROWSOURCING 
The chronicle of the term crowdsourcing

 [1],[2]
 can be defined 

by the term „outsourcing‟ which means hiring the online 
manpower rather than hiring people from a conventional 
outsourcing firm. Later, it was defined as “the intentional 
militarization for commercial exploitation of creative ideas 
and other work forms performed by the customer.” As the 
usage of crowdsourcing technologies is growing rapidly, the 
existing definitions seems narrow which should be 
elaborated to an extent that the other uses of investing on 
global working manpower can be included. Operationally, 
crowdsourcing is defined as involvement of online 
manpower that will work independently with the objective of 
performing a set of pre-defined tasks, receiving payments in 
return. The features of this definition are: 

 Paid workers 

 Online recruitment from any geographical location 

 Recruitment is done only to complete the defined 
tasks. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 LEARNING METHODS 

 Learning is defines as “the process by which the 
system tends to improve its performance from 
experiences”. 

 Learning enables a system to perform the same 
task more efficiently the next time. 

 Learning is the construction and modification of 
representations of what is being performed and 
experienced. 

 Learning is also defined as the changes in our 
mind that are useful to us. 

 Learning improves and understands the efficiency 
of human learning. 

  It helps in discovering new things that are 
unknown to humans. 

 The components of learning system are- Critic, 
Sensor, Learning Element, Performance Element, 
Problem Generator, Effectors. 

 Learning can be categorized into-  
o Supervised learning 
o Unsupervised learning 
o Reinforcement learning 

 

2.1 Supervised Learning 
 Supervised means “to direct or to provide 

guidance.” 
 In supervised learning, a set of rules is provided to 

the new sample that will help it to learn 
accordingly. 

 These rules are the examples or a training set with 
proper network behaviour with an input to the 
network and corresponding output of it. 

 When input is applied to the network, its output will 
be compared to every target. 

  The learning rule is then used to adjust weights 
and biases of the input network in order to move 
the output network closer to the target. 

 Example of supervised learning is Perceptron 
Learning. 

  

2.2 Unsupervised Learning 

 Unsupervised means “not supervised”. 
 In Unsupervised learning, the modification in 

weight and bias takes place in response to the 
inputs network only. 

__________________________ 
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 No target outputs are available there. 
 Usually, Clustering operation is performed by these 

algorithms. 
 Input patterns are categorized into a finite number 

of classes. 
 Vector quantization is an example of this approach. 

 

2.3 Reinforcement Learning 

 This learning answers to the questions like- what, 
how, when, where, etc. 

 Instead of telling the machine to retrieve to perform 
a specific action, the learner is left to discover the 
actions that can come up with best and optimal 
output by trying them. 

 The most important characteristics of this learning 
is: 

o Trial-and-error 
o Delayed reward 

 We choose only that method that can well define 
the solution of a problem. 

 The challenges that arise in reinforcement learning 
are the trade-off between exploration and 
exploitation. 

 It is required that the learner must prefer the 
actions that has been tried in past and explore the 
new methods as well to draw a better action in 
order to obtain the reward. 

 This learning explicitly considers the whole 
problem of goal-directed agent communicating with 
an unsettled environment.   

 

3 PROPOSED METHOD 

1. Human movements are recognized and recorded 
using Microsoft Kinect Sensor.  

2. Robot will then upload the recorded video on its 
social networking site(s) account. 

3. Next, the user will be asked to describe the actions 
that are performed in the video. 

4. The feedbacks from the users will be collected and 
categorized in the form of a histogram. 

5. The majority responses will be considered as the 
description of observed action. 

6. The parametric quantities that are captured by the 
sensor will act as an input into a pattern recognition 
algorithm (MC-SVM) for classification. 

 

4 SYSTEM DESIGN 
 

4.1 HARDWARE 
 
4.1.1 The Kinect Sensor 
Features of Kinect Sensor are: 

 RGB camera 
 3D depth sensing system 
 Multi-array microphone 
 Motorized tilt 

 
 

Fig 1: The Kinect Sensor 
 
Kinect 

[3]
 captures the surrounding world 3D by combining 

the information via depth sensors and RGB camera. It 
results into a 640x480 image resolution where every pixel is 
assigned colour information and depth information. This 
sensor works with the frequency of 35Hz for both RGB and 
depth cameras.  
 
Advantages of Kinect Sensor: 

 Its advantage in robotics and educational process 
is its impact on the tasks of image segmentation. 

 With IR or ultrasonic sensors, we see only 
numerical output that is provided by microcontroller 
through serial interface and data has to be 
interpreted ourselves. 

 While the 3D data when combined with colour RGB 
data, the interpretation is intuitive and automatic. 

 
Applications: 

 Data fusion 
 Obstacle avoidance  
 Collision detection 
 Object recognition 
 Gesture control 
 Localization navigation 
 3D Modelling 

 

4.2 SOFTWARE 

 
Twitter is a social networking site with the feature of micro 
blogging as well the enables users to send messages in the 
form of “tweets”. Tweets are text messages upto 140 
characters. To access the site, one need to register for the 
new account and then will be able to read and post tweets. 
Users can follow other‟s tweets by subscribing them. They 
are known as “followers”.  As tweets are by default visible to 
public, the senders can restrict the delivery of messages to 
their followers.  
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4.3 WORKING: 
1. The robot will be provided with a social networking 

account that will act as an interface between 
human and robot for communication. 

2. The video that includes human action is uploaded 
to its social account so that the users can provide 
their observation describing actions performed in 
the video. 

3. The robot will wait for a pre-defined time i.e. 24 
hours and then collect the user‟s feedback. 

4. It will then create the histogram of the recorded 
data and categorize the data with the majority of 
responses.  

 

5 METHODOLOGY 
The x-y coordinates are recorded of human actions using 
data captured by the hardware. Construction of the visual 
representation of actions is done using this data. After that 
the robot will upload the video to its social networking 
account and ask its users to describe the actions in the 
video. The robot will wait for a pre-defined time to record 
the responses from the users. The procedure will be 
repeated for 5-6 distinct descriptions. 
 

 
 

Fig 2: Skeletal with joint labels 
 
The actions performed in the video are selected because 
they can be interpreted by the users in many ways. The 
motive behind this procedure is to check that robot learning 
can be performed through the use of social media 
crowdsourcing.  
 
Fig 3:  

 
 
(a)Stomping Feet 

 

 
 
(b)Punching to the left  
   

 
 

(c)Punching to the right 
 

 
 
(d)Kicking to the left 
 

  
 

(e)Kicking to the rightThe responses retrieved from the 
Twitter will be categorized in the form of histogram 
depicting the frequency of each type of descriptions.  This 
will enable to select the majority votes as well as analyzing 
the advantages. When all the 5 distinct actions are 
categorized, the labelled data will be inputted into MC-SVM. 

 

6 MC-SVM (Multi-class Support Vector 
Machine) 
MC-SVM 

[6]
 assigns labels to the samples. Labels are 

derived from a finite set of elements. The purpose is to 
reduce the single MC problem to multiple binary 
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classification problems. Some of the common methods 
used for such reductions are: 

 Building the binary classifiers that can distinguish 
between 

o Winner takes all strategy(one-to-many) 
o Max-wins voting strategy(one-to-one) 

 DAG (Directed Acyclic Graph) 

 Error-correcting output codes 
 

7 RESULTS 
 
7.1 PRILIMINARY STUDY 
Below is an example of the video that has been recorded by 
the Kinect sensor and the robot will wait for 24 hours to 
analyze the responses. 

 

 
 

Fig 4: Twitter account of the robot. 
 
Below are the histograms of the actions performed in the 
video. There are different descriptions of the actions 
performed in the video. The one which get the majority 
votes will be considered and categorized. The results of the 
responses are described below: 
 

 
 

Fig 5: histogram of stomping feet video responses 
(2 out of 5 responses for the stomping feet are received) 

 

 
 

Fig 6: Histogram of punching left 
(4 out of 5 responses for punching to the left are received) 

 

 
 

Fig 7: Histogram of punching right 
(4 out of 5 responses of punching to the right are received) 

 

 
 

Fig 8: Histogram of kicking left 
(2 out of 5 responses of kicking the left leg are received) 

 

 
 

Fig 9: Histogram of kicking right 
(2 out of 5 responses of kicking the left right are received) 
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Ground Truth Twitter Classification 

Stomping feet Stomping feet 

Punching to the left Punching 

Punching to the right Punching 

Kicking to the left Kicking to the left 

Kicking to the right Kicking to the right 

 

8 CONCLUSION AND FUTURE WORK 
Social media is a potential medium of robot learning. It is 
full of information which can be used by robots to enhance 
their knowledge-base and utilize this base to classify 
human actions based on learning made through this 
process. They will be able to learn the priorities and 
preferences of the users and can build the inference 
models likewise. No extra efforts are required to do so. A 
person who access social media can easily provide data 
that can help the robot to learn automatically. Additionally, 
the area can be inflated for categorization of concepts, 
physical items and phrases. 
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