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Intelligent Medication Robot Design  

Based on Multi-Sensor Information Fusion  

Yundi Yang  

Introduction:   

Xiaofang Intelligent Medication Robot is a type of intelligent medication 

robot that I invented out of an inspiration from my grandpa. Under the 

grand background of increasingly significant aging challenge, in order to 

alleviate the burden on social medical system, Xiaofang Intelligent 

Medication Robot solves the problems that old people often forget to take 

medicine or take medicine improperly, and that family members are 

difficult to take care of them at all times, and has produced one set of 

intelligent medication box system by integrating hardware design, software 

design, and mechanical design.  

 

1. Objectives  

① Solve the problem that old people often forget to take medicine or take medicine 

improperly  

② Precisely measure and record the health status of old people  

③ Provide the guardian and family members with the physical status of old people 

currently  
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Figure 1-1 Design Block Diagram of Optimization Scheme  

   

2. Hardware Circuit Design  

This design was realized by adopting Arduino. The hardware-part circuit mainly 

involved connection and debugging. The connection part was mainly to organically 

connect each functional component, which will be explained as follows. The debugging 

part was mainly to set threshold value, and correct some connection errors and logic 

errors, etc.  

System Hardware Composition  

Hardware-wise, the intelligent medication robot mainly adopted pulse sensor, 

temperature sensor, stepper motors, voice module, Bluetooth module, ultrasonic 
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module, buzzer, LED bulb and switch button, which composed a relatively complex 

electronic circuit. Its step-by-step device realized medicine pushing function; voice 

module, buzzer, LED bulb and ultrasonic module realized man-machine interaction 

function; ultrasonic module and Bluetooth realized the interaction of information with 

APP; pulse sensor and temperature sensor realized the function of health monitoring.  

 

 

Figure 3-7 Picture of Real Product of Overall Circuit Connection  

of Intelligent Medication robot  

 

After establishing the hardware part, we needed to program the single chip to enable it 

to complete the works of medicine pushing, voice recognition, data monitoring, data 

sending, and man-machine interaction. Besides, we also needed to do APP 

programming work on the mobile terminal to guarantee normal receiving of data. The 

overall structure of hardware design is as shown in the figure:  
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3. System Design Flow Chart:  

The Intelligent Medication Robot adopted Arduino C language for programming and 

coordinate with corresponding hardware to realize its functions. When the system 

begins to operate, firstly judge if it starts the switch button, if the switch button is on, 

then starts the voice recognition module and read the voice recognition contents. When 

the recognition voice is “Hello”, the buzzer would send out music; when the voice 

recognized is “Physical Examination”, the buzzer would send out music, the pulse and 

temperature sensor would start, and the Bluetooth would return related data; when the 

voice recognized is “Cold Medicine”, No.1 stepper motors would start and push the 

cold medicine out; when the voice recognized is “Hypotensive Drug”, No.2 stepper 

motors would start and push the hypotensive drug out. If it is judged that the switch is 

off and the medication robot has been taken away, it would send message to children 

that the old person has taken his/her medicine. If the medication robot is not taken away, 

it will send message to the children to remind that the medicine has been taken. If it is 

recognized that the intelligent medication robot is touched, the LED lamp would be on. 

After using, by turning off the general power, the program would end. The specific 

programming process chart is as follows (Figure 3-9):  
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4. Model Design  

The model of Intelligent 

Medication Robot is mainly 

drawn with CAD (Figure 4-1 

on the left). It is assembled 

by adopting a 3mm wood 

plank after light incision. Its 

main body is a case model, 

including head, neck, belly, 

wheels and its internal 

pipelines.  
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The following picture is the more visualized three-dimensional diagram of the 

Xiaofang Medication Robot:  

 

 

Figure 4-5 Three-dimensional Chart of Intelligent Medication robot 

5. Mobile Terminal APP Design  

Pulu Care is the APP of the Intelligent Medication 

robot. Its realization process is to determine medicine 

taking time on mobile App, and timely remind user of 

taking medicine. The data of physical examination of 

users on Xiaofang would be transmitted to App through 

Bluetooth and display the physical examination data of 

users, as well as record and draw chart. When the data 

surveyed by the App exceeds the standard range, it will 

immediately send short message to a family member’s 

phone. The figure on the left (Figure 5-1) is the home 

page of Pulu Care APP.  
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5.1 App LOGO Design  

The APP LOGO of Pulu Care was designed 

with the intelligent medication robot as the 

prototype. In appearance, it could not only reflect 

its close correlation with the medication robot, but 

also express its positioning as a little private 

health keeper. Meanwhile, the striking and clear 

blue-green color made it not only eye catching, 

but also have the cute and lovely personality. The 

picture on the left (Figure 5-5) is the APP LOGO 

design.  

 

6. Functions of Xiaofang Medication Robot 

6.1 Intelligent Medicine Taking by Voice  

The Intelligent Medication Robot's belly had multiple pipelines, which could store 

certain quantity of various medicines, and meet the provision of medicines for multiple 

persons or one person for certain period. By setting the voice recognition module on 

the intelligent head, users could realize the intelligent medicine taking by voice.  

For example, when you say "Cold Medicine", the corresponding No.1 pipeline would 

push out the volume of cold medicine needed for each time. When you say "Blood 

Pressure Medicine", the corresponding No.2 pipeline would push out the volume of 

blood pressure medicine needed for each time.  
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Figure 6-1 Demonstration Figure of Medicine Taking by Voice 

6.2 Reminding and Supervision of Medicine Taking  

Besides the intelligent medication robot, Pulu Care also includes its small partner 

APP “Pulu Care”. Users could set the medicine taking time on each day on the App, the 

medication robot would communicate with mobile App to remind users of taking 

medicine. After daily medicine is taken, the ultrasonic module would send a short 

message to the guardian through the information module, and notify that the user has 

timely taken medicine. Through the system testing, after setting the emergency contact 

phone number, when the ultrasonic module senses that the medication robot has been 

taken away, it would send a message to the children’s mobile terminal to notify that the 

old person has taken medicine. The overall system ran smoothly, and the realization 

result was ideal. The following picture (Figure 6-2) is the page of confirming the 

emergency contact.  
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6.3 Real-time Physical Examination  

Due to the fact that old people often ignore their physical discomfort, the Intelligent 

Medication Robot was added pulse sensor and temperature sensor to precisely measure 

each indicator of old people, and report the physical conditions of old people. 

Meanwhile, the health data at each time would be transmitted to mobile App for 

recording and graphic drawing, so the old people themselves and their family members 

could conveniently understand the physical condition at each stage. Through the system 

testing, at each physical examination, the data would be immediately transmitted to the 

APP terminal and draw charts, the user experience process was simple, the data was 

precise, and the functions were well realized.  
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6.4 Emergency Notice  

For the data received from physical examination, the intelligent medication robot 

would compare each item with normal values. Once it exceeds normal range, Pulu Care 

would immediately send a short message to the guardian or family member to notify 

the current physical condition of the old people.  

Through system testing, when the body temperature from physical examination 

exceeds the normal body temperature, the intelligent medication robot would 

immediately send a short message to the emergency contact terminal to monitor the old 

person’s physical condition in real-time manner. The system was relatively intelligent, 

and the functions could normally operate.   

Historical record of body temperature 

Figure 6-3 Demonstration Figure of Physical Examination Function    Figure 6-4 Health Data Chart 
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Figure 6-5 Demonstration Figure of Emergency Notice Function 

6.5 Man-machine Interaction  

Some interesting man-machine interaction functions were added to the intelligent 

medication robot. When users say "Hello" to the intelligent medication robot, Xiaofang 

could reply by voice. When users touch Xiaofang's head, it would blink to express 

happiness.  

 

 

 

 

 

 

 

 

 

Figure 6-6 Demonstration Figure of Man-machine Interaction  

Your grandpa has a temperature 

 of 100.4°F. 
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6.6 Advantages of Intelligent Medication robot:  

1. Xiaofang Medication Robot is more intelligent than normal medicine kit. The 

voice model is highly sensitive so that the communication process with old people will 

be more convenient.  

2. The functions are more diversified, and closed to old people's demands. 

3. The unique physical examination function along with the APP data analysis 

function enable better understanding of old people’s health conditions. 

4. The necessary warning function could notify the guardian to quickly handle 

situation when the old person's physical examination value is abnormal.  

5. The interesting and lively man-machine interaction function makes the medication 

robot more humanized and thoughtful, as well as more closed to old people and 

accompany old people.  

 

 

7. Picture of Finished Product of Intelligent Medication robot  
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Futuristic Design of Medication robot:  

 

 


