
  

  

 

 

 

Abstract— double is a non-automated telepresence robot 

which has many limitations beside its advantages. Here we 

develop an IOS application for the robot to be run on its iPad 

to implement an automatic feature for it. This enables the robot 

to follow people based on facial gesture recognition and body 

movement. It also makes it to have better interaction with 

human. Based on the available hardware of the robot we 

continue our work to make it autonomous with many useful 

features over internet remotely.   
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I. INTRODUCTION 

N  this document we use new method for finding and 

following people by using a telepresence  robot. Double is 

a telepresence robot which has many limitations beside its 

advantages. Here we make it smart based on recognition 

gesture by face and body movement to follow people and 

have better interaction with human. This work presents a 

find-and-follow behavior for a telepresence robot, in order to 

serve humans in any environment and thereby improving 

Human-Robot Interaction.  

The presented methods in real-life experiments work online 

and real time in a large continuous space with noisy sensor 

information. Furthermore the adaptive method could be 

improved by giving preference to close search locations as 

this project shows that automating the Double Robot’s 

mobility using face detection is possible. After improving 

features and implementing machine learning algorithms, the 

possibilities for future applications of this project are endless 

[4].  

The robot could navigate and gather valuable data 

completely on its own. These devices would be extremely 

helpful in Schools, Hospitals, Airports, and Offices. For 

instance, in an airport the Doubles robot could aid in 

enhanced security by navigating the building and have the 

ability to recognize people who have a record or would be of 

concern to safety. They could make sure everything is going 

smoothly and send an alert if that is not the case. In hospitals 

these robots could navigate the hallways checking in on 

patients and making sure they are alright and pass 

information along if they have any questions or have any 

requests. The mobility of these devices combined with a 
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means of self-navigation and artificial intelligence, 

undoubtedly could revolutionize a broad range of industries. 

In future iterations we would like to add features such as 

face recognition, speech recognition, text processing and 

gesture recognition via computer vision systems and 

algorithm. With these added features, the Smart Double app 

could give the Double Robot its own virtual AI.  

Currently, we implement a method which can run on iPad 

and recognize and follow people, and use some heuristic and 

probability methods for pruning the search space and make it 

applicable for real time purposes. 

In the rest of paper, we explain the method in the section 2 

and in the section 3 we present experimental results. In the 

section 4 we discuss about the future plan and next 

implementation and finally conclusion in the last section. 

II. CURRENT METHOD 

In the general, the double used remotely by manual 

controlling over internet. We have an iPad and a microphone 

for capturing data. For now, the key point besides 

implementation, is hardware limitation for. The figure 1 

shows, at the first the video frame will capture from camera 

and then in some steps such as face detection and 

recognition and people localization, the robot can follow the 

person. The current system with the follow implemented 

features has some errors and limitations such as: 

 

• Error prone when person change the path or position 

quickly, 

• Recognizing people by distance, 

• The double cannot recognize the obstacle and avoid 

them automatically and 

• The accuracy is not very good based on the hardware 

limitation. 

That we working on them.  

In the figure 1, you can see the flowchart of current 

implementation. 

 
Figure 1: The flowchart of implemented method. 

 

Here in the first step the iPad camera captures the image 

then doing some preprocessing such as de-noising and 

cropping the image.  Then the face will be recognized by 

haar algorithm for face detection then the face should be 

recognized by the PCA and based on the saved image which 

use for training part. In the next step, the person position 
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based on the face center (nose) and the ratio changes of 

double distance from person will be extracted. The double 

can be controlled by 4 commands: forward, backward, left 

and right and based on these commands and the ratio of face 

size and the center of face in each frame and the change of 

distance it can calculate to go in any of these 4 steps and 

automatically with the controlled speed follow the person.  

III. EXPERIMENTAL RESULTS  

To acquire live camera data in the Smart Double app, we 

first began with implementing a live video feed and 

processed the data with CoreImage using the CIDetector. 

CoreImage was developed by Apple, and using this 

framework with a CIDetector, one can very easily use face 

detection techniques. We planned to increase the 

performance of the app by using GPU-based processes to do 

the image processing using the open source GPUImage 

framework. This implementation proved to be extremely fast 

in comparison to CPU-based processing with data from the 

live camera feed. Here we implemented the app with these 

features and in the next step for getting better results and 

having better interaction with human, we are looking for 

more data and creating  a multimodal systems which give 

the better performance. In the figure 2, 3 situations such as: 

corridor, outside and inside the lab have been showed which 

are tested by double    

 

   

Fig. 2. (a) Through Corridor            (b) Outside                    (C) Inside the lab. 

IV. FUTURE PLAN 

In the next plan we would like to improve and extend our 

method in these steps: 

• Add sensors for obstacle avoidance  

• Implement the method on a desktop pc and do following 

steps: 

� Facial expression recognition 

o Image capturing 

o Denoising 

o LSH(local sensitive hashing)[2] 

o Facial point detection[1] 

o Face recognition 

o Emotion Recognition[5] 

� Speech recognition 

o Sound capturing 

o Denoising 

o Feature extraction 

o Emotion recognition 

� Head Gesture recognition[3] 

o Head image capturing 

o Denoising 

o Pose and movement detecting 

o Emotion recognition 

• Decision level fusion[6] 

• Emotion recognition 

• Real and on time interaction 

 
Figure 2: Next plan flowchart. 

 

In the figure 2, you can see the flowchart of future 

implementation. 

V. CONCLUSION 

The Robots with our implemented app, would be able to 

interact with humans, take commands, and be aware of its 

surroundings. Here we used some technique such as Harr to 

detect the face and then the Localization as next step. In the 

future work, we plan to use Local Sensitive Hashing (LSH) 

to prune the search space and Convolutional Neural Network 

(CNN) [7] for facial expression, speech and gesture 

recognition for better following and interaction with people 

by recognizing their emotion. These steps should be done 

through the internet, and on a pc, based on the hardware 

limitations. In this way the results should be better based on 

the multimodal system and more trait which give us more 

data and make better recognition [6].  
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