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Welcome to Prensilia! 
Get ready to experience the advanced motor and sensory features of your Prensilia Mia Hand Series. Setting 
up your hand is easy: simply connect the USB plug provided to your host controller and power on the hand 
with an external supply. Take some time to explore the features on your device. This guide provides 
instructions and tips to help you learn the basic quickly, to properly operate your hand and to perform basic 
troubleshooting. Thanks for acquiring this prototype! We hope it will boost your research. 

 

 

NOTE: This is a generic handbook, not linked to any specific device. 

 

 

WARNING: This handbook refers to the research version of Mia Hand.  

Usage conditions 
• The prototype should be used and experimented for research only in laboratory. 

• Do not use the prototype in any system on which people's lives depend (life support, weapons, etc.). 

• In the case of human or animal experimentation, make sure to have the supply and the connections 
from/to the prototype electrically separated from the animal/human. 

• Always connect the prototype to a host PC, through the USB cable provided.  

• The prototype is not waterproof: keep it away from water or other liquids. 

• If an Institutional Review Board approval (or other kinds of permission) is required by your Institution 
to carry out experiments with a non-FDA, non-CE approved prototype, you should obtain it before 
starting your experiments. a 

• Use a proper power supply: do not supply the prototype with electrical levels not compliant with the 
ratings described in this guide. 

• The electronic boards of the prototype contain components that are sensitive to electro-static 
discharge. Care should be taken when handling the hand without the cover. 

• Prensilia SRL does not warrant for the research usage that you may carry out, and for any other usage 
outside from the laboratory, or not complying with this user guide. 

Applications examples 
• Prosthetics. 

• Humanoid, industrial, cognitive, rehabilitation robotics. 

• Assistive robotics and technology. 

• Tele-operation (remote grasping and manipulation). 

• Human-robot interaction. 

• Brain-Machine Interfaces (BMI). 

• Bidirectional Human-Machine Interfaces (HMI). 

• Neuroscience (sensorimotor control of the hand). 

• Education and performing arts. 

Additional information, technical support and repairs 
Prensilia SRL provides technical and user support via email (support@prensilia.com). Support is provided for 
the lifetime of the equipment. Requests for repairs should be made through the Support department. For 
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damages occurring outside of the warranty period or provisions (see the sales conditions), customers will be 
provided with cost estimates prior to repairs being performed. 

Additional information on the components of the Mia Hand Series is available from their respective 
manufacturers: 

- USB to UART cable from FTDI Ltd (https://ftdichip.com/) 
- USB to RS485 cable from FTDI Ltd (https://ftdichip.com/) 

Symbols in this manual  
The boxes with a symbol below are used throughout this user guide to underline important information, such 
as danger levels or special notes. 

 

 

NOTE: 

This indicates important information to take into consideration while operating the robotic cell. 

 

 

WARNING: 

This indicates a potentially hazardous situation which, if not avoided, could result in injury or major 
damage to the equipment. 

 

 

DANGER: 

This indicates an imminently hazardous situation which, if not avoided, could result in death or 
serious injury. 

  

https://ftdichip.com/
https://ftdichip.com/
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1 General usage and safety considerations 
This section provides important safety considerations related to the use of the robotic cell. 

 

WARNING: Every time you intend to use the Mia Hand, please: 

1. Make sure the Mia Hand is properly and securely bolted in place. 
2. Make sure there is no external object that could impede the movements of the Mia Hand. 
3. Do not wear loose clothing or jewellery when working with the Mia Hand. Make sure long 

hair is tied back when working with the Mia Hand. 
4. Never use the Mia Hand if it is damaged, for example if the glove is broken or removed. 
5. Make sure to warn people to keep their heads and faces outside the Mia Hand workspace 

or Mia Hand about to start operating. 
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2 Description of Mia Hand 
Mia Hand Industrial is a five-fingered, self-contained anthropomorphic hand with three electrical motors. Each 
motor activates one Degree of Actuation (DoA). In particular, the DoA of Mia Hand Industrial are: 

• the independent flexion/extension of the thumb; 

• the flexion/extension of the last three fingers that are coupled; 

• the semi-independent abduction/adduction of the thumb guided by the flexion/extension of the index 
finger. 

Each finger comprises a single phalanx. The distal part of each finger (i.e., the fingertip) is covered with rubber, 
promoting stability of the grip during object grasping (Figure 1). Additionally, the fingertips can be easily 
replaced, either with custom-designed ones for specific applications or in case of wear. The glove can also be 
replaced when needed (see paragraph 4-Mia Hand Industrial parts replacement for detailed information). 

 

Figure 1 Exploded view of the Mia Hand 

As a safety feature, the actuation of Mia Hand is non-backdrivable. This means that motion is not transmitted 
from the fingers to the motors. Thus, external actions (e.g., manual displacement, gravity) cannot move the 
fingers. Additionally, in the case of power supply failure, the hand will not reopen. This prevents any currently 
held object from falling.  

Mia Hand includes basic sensors to perform grasping, gesture and elementary manipulation: 

• three motor digital encoders (one for each motor), that measure motors (and consequently fingers) 
positions; 

• three motor current sensors, that measure the electrical current flowing into the motors (hence the 
grasping force); 

• six limit switches (two for each motor), that detect when a finger is fully flexed or extended; 

• three mono-axial force sensors embedded into the thumb, index and middle fingers (if included).  

All the sensors can be read, and all motors can be operated and controlled by means of the communication 
protocol described in Chapter 5 – Communication protocol.  

The LED functionalities are described in Section 8.3 – LED functionalities. 
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To best meet all possible requirements, Mia Hand can be supplied with different type of mechanical interfaces 
and electrical cables, which allow the device to be connected both mechanically and electrically to external 
systems (see chapter 3-Mia Hand Installation for more detailed information). 

 

 

NOTE: To learn about all the features of Mia Hand, and hence its potential, it is worth describing 
the internal mechanisms and principles of operation. Take some time to read the following text. 

 

2.1 Technical data 

The technical data of Mia Hand equipped with the ISO 9409-1-50-4-M6 mechanical interface are reported in 
this section: 
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Figure 2: Dimensions of Mia Hand Industrial 

 

 

Figure 3:Hanging grasp and friction grasp. 

 

 

 

Figure 4: Bending moment (MB). 

 

 

 

Figure 5: Mia Hand grasping force. 
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Dimensions: 139.8 × 134.6 × 189.3 mm, see Figure 2 

Weight: 545 g (without cables) 

Full closure/opening minimum time: ~400 ms 

Maximum bending moment,1,2 12 Nm 

Grasp force2 44 N to 140 N 

Maximum recommended payload1,4 

Hang grasp 12 Kg (118 N) 

Cylindrical grasp 2 Kg (20 N) 

Pinch grasp 1.3 Kg (12.5 N) 

Lateral grasp 1.4 Kg (13.5 N) 

1. Applied safety factor: 1.5. 
2. Figure 4. 
3. Measured using an electronic hand dynamometer. This value is influenced by the position of the object 

relative to the hand (Figure 5). 
4. Tests have been carried out by grasping cylindric objects printed with Formlabs BLACK FLGPBL04 

resin. Maximum recommended payload may be affected by object dimensions. 

 

 

WARNING: The above-mentioned data shall be considered the upper limit values of the 
performances of Mia Hand. The integrator is responsible for verifying the current Mia Hand 
Industrial performances, to ensure that they are not affected by other factors (e.g., dynamic loads, 
environmental conditions, damages, shape, surface status, etc.). 

 
 

2.2 Mechanism overview 

Mia Hand mechanism is based on three identical motors and a Geneva drive transmission. Each motor 
activates one Degree of Actuation (DoA). In particular, the DoA of Mia Hand Industrial are: 

• the independent flexion/extension of the thumb (motor M1). 

• the simultaneous flexion/extension of the last three fingers that are coupled (motor M2). 

• the semi-independent abduction/adduction (ab/ad) of the thumb guided by the flexion/extension of the 
index finger (motor M3). This is called the Thumb-Index Semi-Independent Transmission (TISIT). 

The TISIT combines a Geneva drive and a four-bar mechanism, which are both driven, in parallel, by motor 
M3 (Figure 6). In particular, the input of the TISIT (M3) is connected to both the drive wheel of the Geneva 
drive and the crank of the four-bar mechanism. The output of the Geneva drive (i.e., the driven wheel) rotates 
the flexion/extension plane of the thumb between two positions (ab/ad of the thumb), whereas the output of 
the four-bar mechanism (i.e., the rocker) flexes/extends the index finger in a continuous fashion. The operation 
of the TISIT can be divided into three phases (Figure 6): 

 

Pase 1: the index finger starts from fully flexed and, as the crank rotates, it extends. 
Pase 2: (switching phase) the index reaches its maximum extension. The thumb switches its 

opposition/reposition state.  
Pase 3: the index flexes again until complete flexion. In particular, the Geneva drive is synchronized 

with the four-bar mechanism such that the driven wheel switches between steps when the 
index is close to full extension. 
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Once calibrated, the position readout for the index finger (motor M3) will range between -255 (index flexed, 
thumb abducted) and 255 (index flexed, thumb adducted). The position for the thumb and the last three fingers 
will range between 0 (digit open) to 255 (digit closed). 

 

 

NOTE: For approximation reasons, after calibration, the actual range of positions mentioned 
above could change slightly. 

 

 

Figure 6 The target position of the index finger ranges from -255 to 255, being -255 the starting position, as indicated by 

the progress bar. 

 

2.3 Sensory system overview 

The Mia Hand integrates: 3 motor encoders for position measurements (one for each motor), 3 motor current 
sensors, 6 limit switches (two for each motor), mono-axial force sensors mounted on the thumb, index and 
middle finger1 (if included), and a tactile matrix of 16 sensible elements mounted on the thumb fingertip (if 
included). Encoders are used for trajectory, speed, grasp and analogue control (also called EMG/analogue 
control in this manual). The current sensors can be used to monitor the current absorbed by the motors, or to 
obtain a rough estimation of the grasping force if the force sensors are not included. Limit switches are used 
to stop the motors before fingers can reach the mechanical stop during speed control. The force sensors can 
be used to retrieve grasping force information. 

2.3.1 Motor encoders 

The three motors exploited in the Mia Hand are equipped with Hall effect sensors. These are used by the 
motor driver to correctly commutate between the motor phases. In addition to that, the information from the 
Hall effect sensors is also used by the main board of the Mia Hand to retrieve the position of each motor, 
mimicking the functionality of an incremental encoder. This provides information on the position of the motor. 
This position is relative to a reference position (i.e., 0) corresponding to when the related finger is completely 
extended. On top of this, absolute position information is retrieved, through the factory calibration. Calibrated 
positions are a processed information that is computed by the internal control system. Externally, absolute 
positions are the only available ones. These are encoded by 3-digit numbers plus their sign (Chapter 5 – 
Communication protocol). 

 

1 For detailed information on force sensing, please refer to Subsection 2.3.4. 



  

Prensilia SRL 
Viale R. Piaggio 32 
56025 Pontedera (PI) 
ITALY 

 
www.prensilia.com – info@prensilia.com 

Mia Hand Research 
User manual 

v1.0  
25 March 2026 

 

13 

2.3.2 Current sensors 

Mia Hand integrates three motor current sensors (one for each motor). The current sensors consist of current 
shunt resistors, designed to monitor the current flow by measuring the voltage drop across a resistor placed 
in the current path. These sensors are embedded in the main board of the hand. The motor current IM is 
acquired through a 10-bit ADC and is related to the ADC output (IR) through the following law: 

𝐼𝑀 =
𝐼𝑅
750

 

This is valid for all the motors. IM is provided in Ampere. The nominal motor current resolution is 1.3 mA.  

2.3.3 Limit switches 

For safety reasons, Mia Hand fingers are stopped slightly before their actual mechanical stops. This is 
achieved by means of limit switches, which, when activated, trigger a stop of the related motor. 

2.3.4 Force sensors 

 

Figure 7 Mia Hand monoaxial force sensor and tactile matrix. 

Mia Hand can be equipped with mono-axial force sensors, mounted on the thumb, index and middle fingers. 
This sensor is based on strain gauge technology and can measure the normal (i.e., grasping) force exerted by 
thumb, index and middle finger. Concerning the thumb finger, the sensing element is integrated at the base of 
the thumb, proximally to the thumb flexion joint. This means that the output of the sensor is sensitive also to 
the thumb flexion angle. It is also worth noting that the force sensors integrated in Mia Hand are pure force 
sensors, thus their output values do not depend on the point of application of such. 
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Table 1: Mono-axial force sensor technical specification. 

Position Thumb, index, middle fingers 

Axes 1 

Force range 0-44 N 

Resolution  2 mV/N 

Hysteresis ±0.070 %FSO 

Linearity ±0.10 %FSO 

 

 

 

NOTE: Not all the Mia Hand devices are equipped with force sensors. 

 

 

NOTE: the force sensors integrated in the long fingers are torque sensors, and thus their output 
is sensitive to the lever arm of the force and thus to the point of application of such force on the 
finger. 

 

2.3.5 Tactile matrix 

Mia Hand can be equipped with an advanced tactile sensing matrix mounting on the thumb fingertip. Featuring 
16 distributed mono-axial tactile sensing taxels, with interchangeable skin layer, it provides high-resolution 
force feedback, enabling precise object interaction. 

Table 2: Tactile matrix technical specification. 

Position Thumb fingertip 

Axes 16 distributed mono-axis taxels 

Force range 0-10 N 

Resolution  0.1 N 

Hysteresis 3% 

Cross-talk >0.1% 

 

2.4 Control system overview 

Mia Hand control system of Mia Hand is composed of the main electronic board and the control program (i.e., 
the firmware running into the main electronic board). The electronic board hosts a microcontroller, which runs 
the device firmware, handling every action performed by the hand. In particular, it handles the information 
coming from the several sensors, implements all the internal functionalities and orchestrates the interface 
between Mia Hand and the external world. 
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The main functionalities implemented by the control system are commands interpretation, transmission of 
information, single motors control, grasp control, Analogue control, calibration and LED handling. Such 
functionalities are described in the next subsections. 

2.4.1 Commands interpretation 

The several hand functionalities can be accessed through a specific communication protocol, based on 
sequences of ASCII characters. In the same way, all the hand parameters can be freely configured. 
Commands can be sent to the hand via serial communication (see Chapter 3). The communication protocol is 
described in detail in Chapter 5, together with the list of commands accepted by the hand. 

When Mia Hand is connected to a PC, a graphical user interface (GUI) allows quick access to the commands 
implemented in the communication protocol. 

2.4.2 Data transmission modes 

To retrieve information about the internal working parameters of Mia Hand and the data acquired by its sensors 
(e.g., the current motor positions and speeds, or the analogue signals), two different modes can be used: 

• the one-shot mode (or synchronous mode), that allows to obtain the desired information from the hand 
using a request-response data approach. When the proper command for requesting the desired 
information is sent to Mia Hand, this will respond by sending back a message containing the requested 
data. 

• the streaming mode, that allows to obtain the desired information continuously at a fixed rate. Different 
streaming containing specific information can be enabled by sending to the hand the proper 
commands. Streaming mode is available only with TTL/UART communication interface. Please see 
Section 2.5 and Chapter 5. 

Further information about the transmission of the data acquired by the Mia Hand sensors is described in detail 
in Subsection 5.3.12 and Chapter 5. 

2.4.3 Single motors control 

Each hand motor actuation is handled through a level, or “cascade”, control architecture. 

At the lowest level, each motor is controlled through a driver, mounted on the electronic board. Such driver 

performs, on the related motor, an analogue current control with negative feedback. In other words, the driver 

receives, as input, a desired motor current, and modulates the motor action to make it absorb that current. 

The desired current is provided to the driver by the microcontroller. It is computed by the firmware, through a 

digital speed control with negative feedback. This controller takes as input a desired motor speed and 

regulates, through a proportional-integrative-derivative (PID) action, the current given as input to the driver, at 

a 1 kHz rate. The desired motor speed can be directly set by the user, through a proper command. 

Together with this, it is possible, through a proper command, to send each motor to a specific position, moving 

it at a desired speed towards that position. This can be done thanks to a digital trajectory control with negative 

feedback, implemented again within the firmware. Such controller modulates, through a proportional-

integrative (PI) action, the desired motor speed, on the base of the desired position, at a 100 Hz rate. Moreover, 

it applies a saturation on such speed, based on the input one specified. In this way, along the “path” towards 

the desired position, the motor will move at the specified speed, excluding the initial acceleration and final 

deceleration phases. The desired motor speed, computed every 10 ms by the trajectory controller, is given as 

input to the speed controller, which, in turn, calculates every 1 ms the desired motor current and gives it as 

input to the driver, which actuates the motor. 

2.4.4 Grasp control 

Beyond the control of the single motors, it is possible, through a proper command, to drive all the motors at 

the same time, to execute a grasp or a posture. 

The available pre-configured grasps/postures are cylindrical, pinch, lateral, point-up, point-down (Figure 8) and 

neutral (or relax pose). Together with them, two additional not pre-configured grasps are available. They are 

referred to as spherical and tridigital. 
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For each of these grasps, the motor (and, thus, the finger) trajectories can be freely reconfigured, by specifying, 

for each motor, the grasp opening and closing positions (except for the neutral position, for which only the 

closing position is specified). 

The grasp execution command allows to specify the desired closure percentage: 0% corresponds to all the 

motors at their opening position, while 100% corresponds to all the motors at their closing position. Moreover, 

the command allows to specify, with a single parameter, the grasp execution speed and the grasping force, 

again in percentage (0%: null speed and minimum force, 100%: maximum speed and force). 

During the grasps, each motor is driven by the trajectory control described in the previous subsection, with the 

only difference that each motor speed is not only planned according to the one specified, but it is also adjusted 

to ensure that the motors arrive at the desired position at approximately the same time. This is done to 

guarantee a visually synchronous fingers motion. Instead, for modulating the grasping force according to the 

specified percentage, what is limited is the current given as input to the driver, calculated by the speed 

controller. 

 

  
Figure 8 Cylindrical, pinch and lateral grasps. Pointing up and pointing down postures. 

 

2.4.5 EMG/analogue control 

The Mia Hand embeds a proportional analogue controller, that is commonly used in the upper limb prosthesis 

field. In this field these kinds of controllers are generally known as “EMG controllers”. However, this type of 

controller can also be used in the industrial field. 

The EMG controller, implemented in the firmware, processes the signals acquired from the two analogue EMG 

channels and exploits them for executing grasps (or postures). EMG1 channel is used to close the fingers, 

while EMG2 channel is used to open them, following the current grasp under execution. 

 

 

WARNING: The voltage levels of the EMG/analogue controller can be different depending on the 
specific device. 

 

To avoid unwanted hand motions, the fingers can be opened or closed only if the EMG signal of the related 

channel overcomes a certain threshold. If EMG1 signal overcomes the closing threshold, fingers close. If 

EMG2 signal overcomes the opening threshold, fingers open. Opening and closing thresholds are freely 

configurable, through proper commands. If both the signals overcome the threshold, only the channel with the 
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highest signal is considered active. If both signals are above the threshold and have the same amplitude, only 

closing is considered active. 

Once the active channel is identified, and thus the current grasp direction (opening or closing) is determined, 

the grasp is executed through the grasp controller described in the previous subsection, adjusting the grasp 

speed and force proportionally to the amplitude of the EMG signal above the threshold. So, the higher is the 

muscular contraction, the higher will be the grasp speed or, in case an object is grasped, the higher will be the 

grasping force. 

Using the proper command, it is possible to choose which of the pre-configured grasps and postures should 

be executed during EMG control. To change the grasp under execution, the hand must be completely open. 

Then, the grasp switch is triggered through the EMG signals, following two different modalities. The first one 

is the continuous opening: the opening signal (EMG2) must be kept above the threshold for some time after 

the opening. The second one is the co-contraction: both the closing (EMG1) and the opening (EMG2) signals 

must be kept above the threshold for some time (just for this specific case, both channels are considered active 

if above the threshold). The grasp switch modality can be chosen as preferred. In both cases (continuous 

opening and co-contraction), to change grasp, the involved EMG signals must be kept above the threshold for 

a certain period, which is freely configurable too. 

2.4.6 Calibration 

Mia Hand can be calibrated through a calibration routine. This calibration can be executed through the proper 
command. It is used to realign the motor positions to the factory calibration. So, it can be carried out when any 
misalignment between fingers during the grasps execution is observed. 

The calibration routine is implemented within the firmware. 

2.4.7 LED handling 

Some information about the hand status can be obtained from the LED, mounted on the hand back. This is 
true thanks to the several combinations of colours, fixed light and blinking light, depending on the information 
to be communicated. 

The LED is used to signal the hand switch on, the absence of the factory calibration, the success or the failure 
of an eventual calibration (both complete and fast) and the end of internal memory writing cycles (that is, when 
internal memory needs to be substituted). 

LED functionalities are listed in detail in Section 8.3. 

2.5 Serial communication interfaces 

The serial communication interfaces depend on the prototype you purchased. In general, two serial 
communication interfaces are available: 

1. TTL/UART (full duplex, Table 3): with this communication interface a streaming of the Mia Hand data 
is allowed. 

2. RS-485 (half-duplex, Table 4): with this communication interface only a one-shot acquisition of the Mia 
Hand data is allowed. 

More details on the data acquisition are available in Chapter 6 – Data Transmission. 
 

Table 3 Asynchronous full-duplex Serial communication specifications (TTL/UART) 

Serial wires used Tx, Rx, GND 

Baud Rate 115200 bit/s 

No. bits 8 

Stop bits 1 

Parity None 

Hardware flow control None 

Voltage levels TTL (0, 3V3) 
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Table 4 Half-duplex Serial communication specifications (RS-485) 

Serial wires used A, B, GND 

Baud Rate 115200 bit/s 

No. bits 8 

Stop bits 1 

Parity None 

Hardware flow control None 

Voltage levels(A, B) Up to ±12V 

 

 

NOTE: Mia Hand devices come with either UART or RS-485 communication interfaces. 

 

 

WARNING: Every time you intend to use a communication cable with Mia Hand, please ensure 
which kind of serial communication interface is available on your device. Using the wrong serial 
cable may result in an unresponsive device and/or unexpected behaviours. 

 

3 Mia Hand Installation 
Mia Hand Industrial is equipped with a mechanical interface that allows to mechanically fasten it to external 
devices such as robots. Electrical connection with the device must be achieved using the provided power and 
communication cable and attaching it onto the Mia Hand flange. 
To properly install Mia Hand follow the instructions reported in the next sections 

3.1 Mechanical connection 

Mia Hand can be supplied with different types of mechanical interfaces (Figure 10, Figure 11, Figure 12): 
 

• compact interface (Figure 10); 

• quick disconnect wrist interface ; 

• ISO 9409-1-50-4-M6 interface (suitable for robot arm or other compatible devices). 
 
The mechanical connection of Mia Hand to an external device depends on the type of flange your device is 
equipped with.  
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Figure 9: : Installation of Mia Hand on the robot arm with ISO 9409-1-50-4-M6 flange. 

In case your devices is equipped with an ISO 9409-1-50-4-M6 interface, please follow the instructions below 
for a proper installation of Mia Hand onto a robotic flange (or any other compatible device): 

1) Insert the centring pin (component n°3 in Figure 9) into the Mia Hand Industrial flange. 
2) Place Mia Hand over the robot flange (component n°1 in Figure 9). 
3) Insert the 4 screws with their washers (components n°5 and n° 4 in Figure 9) and tighten each screw 

(Max. tightening torque 2.2 Nm). 
4) Apply the guards (if provided) to cover the nuts (component n°6 in Figure 9). 

 

Please see paragraph 8.4 – Available mechanical and electrical interface for any further information. 

 

 

WARNING: Keep sustaining Mia Hand until each screw is completely tightened. Ensure that each 
screw is fully tightened. To prevent the screw from loosening because of vibrations the use of 
thread lockers is recommended. 
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WARNING: Do not connect Mia Hand if the flange with mechanical interfaces that are not 
compatible with ISO 9409-1-50-4-M6 (Errore. L'origine riferimento non è stata trovata.). Do not m
ake any modifications to the Mia Hand flange. 

 
 

3.2 Electrical connection 

Mia Hand Industrial need to be supplied by a 9-24V DC source with a peak current of 5-3 A. Both power and 
communication with Mia Hand must be established using the cable provided with the device. Mia Hand can be 
supplied with different electrical interfaces (Figure 10, Figure 11, Figure 12). With all of them, a typical 
configuration for operating Mia Hand requires: 

• A control system, such as a host PC, for controlling the hand following the communication protocols 
detailed in this document; 

• a power supply with fixed regulated output (9-24 V) and a peak current of 3-5 A (not provided); 

• the power and communication cables provided with the device; 

• a USB-serial converter cable (provided if needed) hereafter called USB cable. 
 
 

 
Figure 10 Connection scheme between Mia Hand, USB cable, host PC and external power supply. Option 1: compact 

interface.  
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Figure 11: Connection scheme between Mia Hand, USB cable, host PC and external power supply. Option 1: Quick 

Disconnect Wrist interface. The TX and RX signals correspond to the Mia Hand receive and transmit line, respectively. 
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Figure 12: Connection scheme between Mia Hand, RS485 to USB converter, host PC and external power supply. Option 
3: robot arm interface. 

 
 

 

DANGER: failing to properly set the power supply with the correct output parameters may result 
in a fire hazard. Always double check that the power supply is setup to provide the correct voltage 
and current levels to Mia Hand. 
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3.2.1 Install the USB cable  

To control Mia Hand through a machine using a USB port, the USB converter provided with the device must 
be used. In particular, if the machine in question is a host PC, you first need to install the USB cable drivers 
on PC. Drivers for the USB cable are freely available for all major operating systems (Windows, MacOS, Linux) 
on the manufacturer's website2 or from Prensilia. They are necessary to make the USB cable (and so Mia 
Hand) appear as a virtual COM port. USB cable installation guides are freely available here3. 

 

 

NOTE: we recommend installing the drivers manually before plugging the USB cable into the host 
PC (this avoids Windows live update searching for the drivers automatically). If communication 
problems arise once the drivers are installed, please contact us at support@prensilia.com. 

 

The name/number assigned to the COM ports is specific to the operating system in use. The easiest way to 
find out which COM port is being assigned to Mia Hand is to check which COM port appears when the USB 
cable is plugged in (provided the drivers have been already correctly installed on the PC). You can determine 
and setup the COM Port on a PC running Windows OSs by following these steps: 

1. open Device Manager. To do so, click: Start ► Control Panel ► Device Manager; 
2. under the list of devices, expand the “Ports” and check if any new COM port is listed after plugging in 

the USB cable. This is usually in the following form: USB Serial Port (COM #), where # is the COM 
port number; 

3. setup the COM port correctly. Right-click on the COM port and then click Properties ► Port Settings 
► Advanced. Then, set “Latency Timer (msec)” to 1 (one). Click OK twice to save the new settings. 

The last step may or may not be needed on other operating systems. 

 

 

WARNING: Failing to properly set up the COM port as described above may result in an 
unresponsive device and/or unexpected behaviour. 

 

3.2.2 Connection procedure 

Once the USB cable drivers are successfully installed (only if needed), Mia Hand can be controlled by following 
these steps (Figure 10, Figure 11, Figure 12): 

1. secure the provided cable to onto the Mia Hand flange; 
2. check that the external power supply voltage and maximum current match the recommended values 

specified above (9-24 V , 5-3 A max); 
3. connect the communication wires of the cable provided with Mia Hand to the control machine (using 

the USB converter if needed); 
4. connect the power wires (red/black wires, VCC and GND) of the cable provided with Mia Hand to the 

external power supply with regulated voltage output; 
5. switch on the power supply. The hand is now operative and ready to communicate with the control 

system; 
6. to be able to control Mia Hand using analogue control (see chapter 2.4.5) connect the pink and green 

wire strands (Mia Hand analogue inputs ANA1 and ANA2) of the provided cable to a voltage signal (0 
to 24V). 

 

 

2 Third party virtual COM port drivers: https://ftdichip.com/drivers/vcp-drivers/ 
3 Third party installation guide: https://ftdichip.com/document/installation-guides/ 



  

Prensilia SRL 
Viale R. Piaggio 32 
56025 Pontedera (PI) 
ITALY 

 
www.prensilia.com – info@prensilia.com 

Mia Hand Research 
User manual 

v1.0  
25 March 2026 

 

24 

 

Figure 13: Examples of cables for options 2 and 3.  

 

 

NOTE: the USB cable and the power supply cable can be connected in any order. However, if the 
USB cable is connected after the hand is switched ON, some spurious signals could reach the 
hand through the serial port while physically connecting the plug. This could potentially issue an 
undesired command or a part of it leaving in the host input queue spurious bytes as well, causing 
communication problems (if not correctly handled). It is suggested to switch ON the hand after 
having plugged in the USB connection. 

 

 

WARNING: Do not touch the metallic parts of the connectors (which are both connected to the 
system ground) once plugged in. The hand is a Static Sensitive Device! 

4 Mia Hand Industrial parts replacement 
Mia Hand is designed to ensure ease of adaptability, maintenance, and long-term usability. Some components, 
such as the fingertips and the glove, are subject to wear during regular operation and can be easily replaced 
when needed. In addition, fingertips can be substituted with customized ones to meet specific application 
requirements. This flexibility makes the system suitable for a wide range of use cases and working conditions. 

 

To perform the replacement correctly and safely, please follow the detailed instructions provided in the 
following sections. 

4.1 Fingertips replacement 

 

WARNING: It is imperative to follow the requirements below when customized fingertips are 
installed: 

• Design the gripper fingers in a way that the DoA can reach either the fully “open" and 
"closed" position. 

• Only exchange the gripper fingers when Mia Hand Industrial is powered off. 

• When operating the robotic system without a protective fence, the fingertips must be 
designed so that bio-mechanical limits are not exceeded, e. g. upon contact between 
gripper fingers and persons or the workplace. Compliance with bio-mechanical limits must 
be verified by the integrator. Design the radii and surfaces of the fingers so that they 
comply with the requirements of collaborative workstations (e. g. BG/BGIA 
recommendations for risk assessment in accordance with the Machine Directive 
"Designing workstations with collaborating robots"). 
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1. Move the fingers into a configuration similar 
to that shown in the figure, in order to allow 
easy access to the screws. Then switch off 
the device. 

 

1. Replacement of thumb:   

a. Release the glove by carefully pushing it 
toward the palm and the back of the hand. 
In the case of a silicone glove, this is glued 
to the finger; therefore, first detach it using 
a small non-metallic spatula or tip, taking 
care not to compromise the integrity of the 
glove itself. 
Remove any adhesive residue remaining 
on the finger. 

 

b. Once the glove has been released, use a 
1.5 mm hex key to unscrew the six screws 
indicated in the figure until they have been 
completely removed. 
Keep the screws in a safe location, as they 
will be required later to install the 
replacement component. 
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c. Carefully remove the component to be 
replaced, exposing the thumb finger frame 
and motor. 
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d. Carefully position the new component, 
ensuring that it is correctly seated in its final 
end-stop position. Perform this operation 
carefully to avoid damaging the underlying 
electronic and mechanical components.  

 

 

e. Reinsert and tighten the six screws in their 
respective positions with a tightening 
torque of 20 cNm. 
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f. In the case of silicone glove, apply a layer 
of silicone adhesive sealant around the 
glove seat sufficient to ensure watertight 
sealing.  
 
For the fabric glove, sealing adhesive is not 
required, as the seal is already ensured by 
the elastic ring. 

 

g. Fit the glove back until it is correctly seated 
in its housing. 
 
In case of silicone glove, once fitted remove 
any excess silicone adhesive, if needed. 
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2. Replacement of the other fingers  
(so-called long fingers): 

 

a. Release the glove by carefully pushing it 
toward the palm and the back of the hand. 
For these fingers, removal or application of 
silicone adhesive is not required. 
Take care not to compromise the integrity 
of the glove during this operation. 

 

b. Once the glove has been released and any 
screw cover has been removed, loosen the 
screw use a 1.5 mm hex key. 
 
Warning: Do not remove the screw 
completely. Loosen it fully without 
extracting it, then retighten it by one turn. 
This will prevent the screw from coming out 
of its seat and keep it connected to the 
internal locking element. 

 

c. Carefully remove the component to be 
replaced, exposing the finger frame 
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d. Before positioning the new component, 

ensure that the internal locking element is 

aligned as shown in the figure. 

 
Warning: Do not operate the screw on the 
new component before insertion. 

 

e. Carefully reposition the new component, 
ensuring that it is correctly seated in its final 
end-stop position. 
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f. Tighten the screw with a tightening torque 
of 20 cNm. 

 

g. Refit the glove, ensuring that it is correctly 
seated in its housing. 

 

 

 

WARNING: Before put the device back into operation, ensure that its functionality conforms to the 
expected performance. If sealant has been used, allow sufficient curing time. 

 

4.2 Glove replacement 

 

WARNING: Use only gloves provided by Prensilia Srl. 
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1. Move the fingers into a configuration similar to that 
shown in the figure, in order to allow easy access to the 
screws. Then switch off the device. 

 

 

 

WARNING: Always ensure that the Mia Hand device is switched off before proceeding with the 
disassembly or component replacement operations. 

 

 

WARNING: During finger replacement, take the utmost care not to damage the exposed electronic 
and mechanical components. Do not use metal tips, metal spatulas, or other metallic tools. 

 

2. Fully unscrew and remove the four screws located at the 
base of the external protective covers.  
Keep them in a safe location, as they will be necessary 
during the reassembly procedure. 
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3. Remove the external covers by gently leveraging with a 
non-sharp plastic tool to release the snap-fits, as 
shown in the figure. 
 
 

 

4. Silicone glove replacement  

a. Remove the four long fingers as described in point 

3 of the previous section. 

 

Warning: Do not remove the thumb finger. 

 

b. Detach the glove from the thumb finger using a 
small non-metallic spatula or tip, taking care not to 
compromise the integrity of the finger. Remove any 
adhesive residue remaining on the finger. 
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c. Carefully remove the sealing tape located at the 
base of the glove. 

 

d. Remove the glove starting from the lower edge at 
the base of the palm, turning it inside out as you 
proceed. 

 

 



  

Prensilia SRL 
Viale R. Piaggio 32 
56025 Pontedera (PI) 
ITALY 

 
www.prensilia.com – info@prensilia.com 

Mia Hand Research 
User manual 

v1.0  
25 March 2026 

 

35 

 

 

e. Reinstall the long fingers as described in in point 3 
of the previous section. 
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f. Fit the new glove, taking care not to damage it 
during installation. To facilitate the sliding of the 
glove over the fingers and internal shells, a small 
amount of isopropyl alcohol may be sprayed onto 
these surfaces. 

 

g. Verify that the glove is properly positioned over the 
fingers and proceed with bonding it to the thumb 
finger, as described in point 2 of the previous 
section. 

 

h. Apply the new sealing tape at the base of the glove. 
During this operation, ensure that the lower edge of 
the glove is properly aligned with the lower profile 
of the hand, as shown in the figure, and that sealing 
is ensured. 
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5. Fabric glove replacement:  

a. Remove the sealing rings on the long fingers from 
their seats. 

 

b. Carefully remove the sealing tape located at the 
base of the glove. Detach the glove from the base 
of the hand using a small non-metallic spatula or 
tip, taking care not to compromise the integrity of 
the underlying components. Completely remove 
any residual sealant. 
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c. Remove the four long fingers as described in point 

3 of the previous section. 

 

Warning: Do not remove the thumb finger. 

 

d. Remove the glove starting from its lower edge at 
the base of the palm, turning it inside out as you 
proceed. 
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e. Reinstall the long fingers following the instructions 
in point 3 of the previous section. 

 

f. Fit the new glove, taking care not to damage it 
during installation. To facilitate the sliding of the 
glove over the fingers and internal shells, a small 
amount of isopropyl alcohol may be sprayed onto 
these surfaces.  
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g. Verify that the glove is properly positioned over the 
fingers and reinsert the sealing rings into their 
respective seats 

 

 

h. Fold the lower edge of the glove upward and apply 
the new sealant close to the lower profile of the 
hand. 
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i. Position the lower edge of the glove over the 
sealant, ensuring that it is properly aligned with the 
lower profile of the hand. Press the glove firmly onto 
the sealant to ensure proper sealing.  
Make sure that any folds do not create openings 
that could compromise the seal. 

 

j. Apply the new sealing tape at the base of the wrist.  
During this operation, ensure that the lower edge of 
the glove remains properly aligned with the lower 
profile of the hand, as shown in the figure, and that 
sealing is ensured. 

 

6. Reinstall the shells by reversing steps 3 and 4, 
tightening the screws to a torque of 12 cNm. 
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WARNING: Before put the device back into operation, ensure that its functionality conforms to the 
expected performance. If sealant has been used, allow sufficient curing time. 

5 Communication protocol 
Mia Hand can be controlled from a host PC (or any other controlling system able to communicate on the same 
bus) in the form of sequences of ASCII characters, called packets. For your convenience, an ASCII code chart 
reporting the correspondence between ASCII characters and HEX value is provided in Chapter 8.5- ASCII 
code chart. 

Consecutive ASCII characters sent to Mia Hand are temporarily stored by the microcontroller in a 128-bytes 
buffer, following a FIFO logic. Thus, after sending the first 128 characters, each newly sent character will 
overwrite the oldest one sent. Moreover, this command buffer is flushed when Mia Hand is switched OFF. So, 
if the hand is restarted during a communication, all the previously sent characters are lost. 

Mia Hand will process only packets recognized as valid. A packet is recognized as valid if it is 18 characters 
long, and is structured as follows: 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ <destination> <command> P12 P11 P10 P9 P8 P7 P6 P5 P4 P3 P2 P1 P0 ‘*’ CR 

 

For each correct message received, the device sends an acknowledgement reply with the same message, 
replacing ‘@’ with ‘<’. ‘*’ and CR are also replaced with an LF character (‘\n’). This happens even when the 
valid package does not contain a valid command. If so, the hand will only acknowledge the valid package, 
doing nothing more. Invalid packets, instead, are simply ignored. 

The field <destination> indicates the component to which the command is directed, and can be: 

• ‘1’: motor 1 (thumb flexion/extension)  

• ‘2’: motor 2 (middle, ring and little – indicated as MRL – fingers flexion/extension)  

• ‘3’: motor 3 (index flexion/extension and thumb opposition) 

• ‘J’: joints 

• ‘A’: entire (ALL) hand 

• ‘E’: EEPROM (i.e., data storage) 

• ‘S’: general system 

The field <command> depends on <destination>. All the valid commands are described in the next sections. 

5.1 Commands with destination ‘1’, ‘2’ or ‘3’ – motors 

5.1.1 ‘O’/’C’: SET TARGET MOTOR CURRENT – current control of the target motor (no PID) 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘1’ ‘O’ 

CURRENT IGNORED 

‘*’ CR 

  ‘2’ ‘C’   

  ‘3’    

 

Byte 0 = ‘@’ : header character 

Byte 1 : target motor (admits: ‘1’, ‘2’, ‘3’) 

Byte 2   : motor direction (‘O’ = open, ‘C’= close) 

Byte 3-4 : target current percentage [%], in ASCII format (from ‘00’ to ‘99’) 

Byte 5-15 : ignored  

Byte 16-17 : tail characters (‘*’ and CR [#ord: 0x0d]) 
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Example  @1O70…………*\r 

Description  Motor 1 (thumb) moves to open direction with fixed current set to 70 %. 

 

5.1.2 ‘P’: SET TARGET MOTOR POSITION – position control of the target motor 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ 

‘1’ 

‘P’ 

‘+’ 

TARGET POS SPEED IGNORED ‘*’ CR ‘2’ ‘-‘ 

‘3’  

 

Byte 0 = ‘@’ : header character 

Byte 1 : target motor (admits: ‘1’, ‘2’, ‘3’) 

Byte 2 = ‘P’ : command is “SET TARGET POSITION” 

Byte 3 : sign of the selected target position (admits: ‘+’, ‘-’. Negative positions are only allowed for 
motor ’3’, i.e., index finger) 

Byte 4-7 : target position in ASCII (admits from ‘0000’ to ‘0255’).  

Byte 8-9 : Speed percentage [%] (admits from ‘00’ to ‘99’) 

Byte 10-15 : Ignored 

Byte 16-17 : tail characters (‘*’ and CR [#ord: 0x0d]) 

   

Example  @1P+025050000000*\r 

Description  Motor 1 (thumb) moves to position 250 with maximum PWM set to 50 

 

After sending the command, the target motor moves to the requested position at the specified speed 

percentage. The ‘P’ command is executed only if the last hand complete calibration was successful (see 

command ‘K’: COMPLETE CALIBRATION).  

 

5.1.3 ‘S’: SET TARGET MOTOR SPEED – speed control of the target motor 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ 

‘1’ 

‘S’ 

‘+’ 

IGNORED SPEED 
MAX 

CURRENT 
IGNORED ‘*’ CR ‘2’ ‘-‘ 

‘3’  

 

Byte 0 = ‘@’ : header character 

Byte 1 : target motor (admits: ‘1’, ‘2’, ‘3’) 

Byte 2 = ‘S’ : command is “SET TARGET SPEED” 

Byte 3 : sign of the selected target speed (admits: ‘+’, ‘-’) 

Byte 4-7 : Ignored 

Byte 8-9 : target speed in ASCII (admits from ‘00’ to ‘99’). The measurement unit is encoder counts 
per 16 ms 

Byte 10-11 : maximum current, in percentage [%] (admits from ‘00’ to ‘99’) 

Byte 12-15 : Ignored 

Byte 16-17 : tail characters (‘*’ and CR [#ord: 0x0d]) 

   

Example  @1S+000050750000*\r 
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Description  Motor 1 (thumb) closes with speed 50, and its current is limited to 75%. 

 

As a result of the command, the target motor is moved with the specified speed (if allowed by the maximum 
motor current set through bytes 10-11). The ‘S’ command is subject to a watchdog timer. That is, the movement 
is stopped 5 s after the acknowledgement is sent. If a non-stop motion is desired, another ‘S’ command should 
be sent before the watchdog timer elapses.  

 

5.1.4 ‘G’: SET GRASP PARAMETERS – set new grasp parameters for the specified motor 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 
‘@’ 

‘1’ 

‘G’ 

‘C’ ‘+’ 

OPEN POS 

‘+’ 

CLOSE POS IGNORED ‘*’ CR 

‘2’ ‘P’ ‘-‘ ‘-‘ 

‘3’ ‘L’ 

  
 

‘U’ 

‘D’ 

‘S’ 

‘T’ 

 ‘R’ 

 

Byte 0 = ‘@’ : header character 

Byte 1 : target motor (admits: ‘1’, ‘2’, ‘3’) 

Byte 2 = ‘G’ : command is “SET GRASP PARAMETERS” 

Byte 3 : grasp to be modified: 

- ‘C’: cylindrical 
- ‘P’: pinch 
- ‘L’: lateral  
- ‘U’: pointing up 
- ‘D’: pointing down 
- ‘S’: spherical 
- ‘T’: tridigital 
- ‘R’: relax 

Byte 4 : sign of OPEN reference position (admits ‘+’ or ‘-’. Negative positions are only allowed for 
motor ‘3’, i.e., index finger) 

Byte 5-7 : OPEN reference position (admits from ’000’ to ‘255’) 

Byte 8 : sign of CLOSE reference position (admits ‘+’ or ‘-’. Negative positions are only allowed for 
motor ‘3’, i.e., index finger) 

Byte 9-11 : CLOSE reference position (admits from ‘000’ to ‘255’) 

Byte 12-15 : ignored 

Byte 16-17 : tail characters (‘*’ and CR [#ord: 0x0d]) 

 

To completely define the parameters for a single grasp, this command should be issued three times, each time 
targeting a different motor. 

 

NOTE: for the relax pose, the parameter OPEN POS is ignored. CLOSE POS are always 0, for 
all the motors. 
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5.1.5 ‘g’: READ GRASP PARAMETERS – read the parameters of the selected grasp 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 
‘@’ 

‘1’ 

‘g’ 

‘C’ 

IGNORED ‘*’ CR 

‘2’ ‘P’ 

‘3’ ‘L’ 

 

‘U’ 

‘D’ 

‘S’ 

‘T’ 

 ‘R’ 

 

Byte 0 = ‘@’ : header character 

Byte 1 : target motor (admits: ‘1’, ‘2’, ‘3’) 

Byte 2 = ‘g’ : command is “READ GRASP PARAMETERS” 

Byte 3 : grasp to be read from: 

- ‘C’: cylindrical 
- ‘P’: pinch 
- ‘L’: lateral 
- ‘U’: pointing up 
- ‘D’: pointing down 
- ‘S’: spherical 
- ‘T’: tridigital 
- ‘R’: relax 

Byte 4-15 : ignored 

Byte 16-17 : tail characters (‘*’ and CR [#ord: 0x0d]) 

 

When the “READ GRASP PARAMETERS” command is received, the hand replies with the following message: 

Byte 0 … 4 5 6 7 … 9 10 … 13 
14 … 

16 
17 … 20 21 … 27 28 

 
‘Grasp’ 

‘1’ ‘C’ 

‘ : ’ OPEN POS ‘ ; ’ CLOSE POS ‘ ; 0000‘ LF 

‘2’ ‘P’ 

‘3’ ‘L’ 

 

‘U’ 

‘D’ 

‘S’ 

‘T’ 

 ‘R’ 

 

5.2 Commands with destination ‘J’ – joints 

5.2.1 ‘P’: SET TARGET JOINT POSITION 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘J’ 

‘1’ 

‘P’ 

‘+’ 

TARGET POS SPEED IGNORED ‘*’ CR ‘2’ ‘-‘ 

‘3’  
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Byte 0 = ‘@’ : header character. 

Byte 1 = ‘J’ : command targets joints. 

Byte 2 : target joint. ‘1’: thumb, ‘2’: mrl, ‘3’: index. 

Byte 3 = ‘P’ : command is “SET TARGET POSITION”. 

Byte 4 : sign of the selected target position (admits: ‘+’, ‘-’. Negative positions are only allowed for 
joint ’3’, i.e., index finger). 

Byte 5-7 : target joint angle in ASCII format (admits from ‘000’ to ‘999’). Joint angle is expressed in rad 
* 100 units (e.g., ‘095’ corresponds to 0,95 rad). 

Byte 8-9 : speed percentage [%] (admits from ‘00’ to ‘99’). 

Byte 10-15 : ignored. 

Byte 16-17 : tail characters (‘*’ and CR [#ord: 0x0d]). 

   

Example  @J1P+12550000000*\r 

Description  Joint 1 (thumb) moves to 1,25 rad at 50% speed. 

 

 

5.2.2 ‘S’: SET TARGET JOINT SPEED 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘J’ 

‘1’ 

‘S’ 

‘+’ 

TARGET SPE 
MAX MOTOR 

CURRENT 
IGNORED ‘*’ CR ‘2’ ‘-‘ 

‘3’  

 

Byte 0 = ‘@’ : header character. 

Byte 1 = ‘J’ : command targets joints. 

Byte 2 : target joint. ‘1’: thumb, ‘2’: mrl, ‘3’: index. 

Byte 3 = ‘S’ : command is “SET TARGET SPEED”. 

Byte 4 : sign of the selected target speed (admits: ‘+’, ‘-’). 

Byte 5-6 : target joint speed in ASCII format (admits from ‘00’ to ‘99’). Joint speed is expressed in 
(rad/s) * 10 units (e.g., ‘09’ corresponds to 0,9 rad/s). 

Byte 7-8 : maximum motor current in percentage [%] (admits from ‘00’ to ‘99’). 

Byte 9-15 : ignored. 

Byte 16-17 : tail characters (‘*’ and CR [#ord: 0x0d]) 

   

Example  @J1S+12800000000*\r 

Description  Joint 1 (thumb) moves at 1,2 rad/s, limiting the current absorbed by the motor at 80%. 

 

5.3 Commands with destination ‘A’ – entire hand 

5.3.1 ‘F’: CALIBRATION – performs a calibration routine 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘A’ ‘F’ IGNORED ‘*’ CR 

 

This command starts a calibration routine. When sending a calibration command, if the last complete 
calibration was not completed successfully, the calibration is not executed. 

If the calibration is successful, a green LED turn on for 2 s. If, instead, any failure occurs during the calibration, 
a yellow LED turns on for 2 s. 
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5.3.2 ‘G’: GRASP – performs a grasp 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘A’ ‘G’ ‘e’ ‘C’ PERCENT  SPEED      ‘*’ CR 

     ‘L’              

     ‘P’              

     ‘U’              

     ‘D’              

     ‘S’              

     ‘T’              

     ‘R’              

 

Byte 0 = ‘@’ : header character 

Byte 1 = ‘A’ : destination of the command is the entire hand 

Byte 2 = ‘G’ : command is “GRASP” 

Byte 3 = ‘e’ : command is “EXECUTE” 

Byte 3 : grasp to perform: 

- ‘C’: cylindrical 
- ‘P’: pinch 
- ‘L’: lateral 
- ‘U’: pointing up 
- ‘D’: pointing down 
- ‘S’: spherical 
- ‘T’: tridigital 
- ‘R’: relax 

Byte 5-7 : Grasp closure percent [%], in ASCII format (admits from ‘000’ to ‘100’). 

Byte 8-10 : speed percentage [%], in ASCII format (admits from ‘000’ to ‘100’). 

Byte 11-15 : ignored 

Byte 16-17 : tail characters (‘*’ and CR [#ord: 0x0d]) 

   

Example1  @AGeC050060.....*\r 

Description1  Close with a cylindrical grasp at 50% of closure at 60% of the maximum speed. 

 

The “GRASP” command moves the motors between OPEN and CLOSE positions, whose values can be set 
with the “SET GRASP PARAMETERS” command.  
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5.3.3 ‘e’‘o’: SET EMG TH OPEN – sets the opening threshold used by the EMG (analogue) control 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘A’ ‘e’ ‘o’ THOpen IGNORED ‘*’ CR 

 

Byte 0 = ‘@’ : header character 

Byte 1 = ‘A’ : destination of the command is the entire hand 

Byte 2 = ‘e’ : command for “EMG” 

Byte 3 = ‘o’ : command for “set OPENING THRESHOLD” 

Byte 4-6 : opening threshold, from ‘000’ to ‘999’. It indicates the EMG threshold to be overcome to 
open Mia Hand. 

Byte 7-15 : ignored 

Byte 16-17 : tail characters (‘*’ and CR [#ord: 0x0d]) 

   

Example  @Aeo600.........*\r 

Description  Set the opening threshold of the EMG control to 600. 

 

5.3.4 ‘e’‘c’: SET EMG TH CLOSE – sets the closing threshold used by the EMG (analogue) control 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘A’ ‘e’ ‘c’ THClose IGNORED ‘*’ CR 

 

Byte 0 = ‘@’ : header character 

Byte 1 = ‘A’ : destination of the command is the entire hand 

Byte 2 = ‘e’ : command for “EMG” 

Byte 3 = ‘o’ : command for “set CLOSING THRESHOLD” 

Byte 4-6 : closing threshold, from ‘000’ to ‘999’. It indicates the EMG threshold to be overcome to close 
Mia Hand. 

Byte 7-15 : ignored 

Byte 16-17 : tail characters (‘*’ and CR [#ord: 0x0d]) 

   

Example  @Aec600.........*\r 

Description  Set the closing threshold of the EMG control to 600. 

 

5.3.5  ‘e’‘m’: SET EMG GRASP CHANGE MODE – sets the mode used by the EMG (analogue) to 
change grasp type 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘A’ ‘e’ ‘m’ MODE IGNORED ‘*’ CR 

 

Byte 0 = ‘@’ : header character 

Byte 1 = ‘A’ : destination of the command is the entire hand 

Byte 2 = ‘e’ : command for “EMG” 

Byte 3 = ‘o’ : Command for “set change grasp MODE” 

Byte 4 : Mode to change the grasp: 
- ‘o’: continuously open 
- ‘c’: co-contraction 

Byte 5-15 : ignored 

Byte 16-17 : tail characters (‘*’ and CR [#ord: 0x0d]) 



  

Prensilia SRL 
Viale R. Piaggio 32 
56025 Pontedera (PI) 
ITALY 

 
www.prensilia.com – info@prensilia.com 

Mia Hand Research 
User manual 

v1.0  
25 March 2026 

 

49 

   

Example  @Aemc...........*\r 

Description  Set the EMG change grasp mode as “co-contraction”. EMG control changes the grasp when 
a co-contraction is performed. 

 

5.3.6 ‘e’‘t’: SET EMG GRASP CHANGE TIME – sets the time duration used by the EMG (analogue) 
to change grasp type 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘A’ ‘e’ ‘t’ TIME  ‘*’ CR 

 

Byte 0 = ‘@’ : header character 

Byte 1 = ‘A’ : destination of the command is the entire hand 

Byte 2 = ‘e’ : command for “EMG” 

Byte 3 = ‘t’ : Command for “set TIME DURATION FOR CHANGING GRASP” 

Byte 4-6 : Time duration, from ‘000’ to ‘999’ of the grasp changing action (co-contraction or 
continuously opening) to change the grasp. It indicates the time as step of 20 ms (i.e., TIME 
= 2, time duration = 40 ms). 

Byte 7-15 : ignored 

Byte 16-17 : tail characters (‘*’ and CR [#ord: 0x0d]) 

   

Example  @Aet020.........*\r 

Description  Set the EMG change grasp time duration to 20, that is equal to 400 ms. 

 

5.3.7 ‘e’‘p’: SET EMG MAXIMUM PERCENTAGE SPEED – sets the maximum percentage speed 
of the grasp movement controlled by the EMG (analogue) control. 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘A’ ‘e’ ‘p’ SPEED  ‘*’ CR 

 

Byte 0 = ‘@’ : header character 

Byte 1 = ‘A’ : destination of the command is the entire hand 

Byte 2 = ‘e’ : command for “EMG” 

Byte 3 = ‘p’ : Command for “set MAXIMUM PERCENTAGE SPEED” 

Byte 4-6 : Maximum percentage speed, from ‘000’ to ‘100’ of the grasp movement controlled by the 
EMG control. 

Byte 7-15 : ignored 

Byte 16-17 : tail characters (‘*’ and CR [#ord: 0x0d]) 

   

Example  @Aep055.........*\r 

Description  Set the maximum percentage speed of the grasp movement controlled by the EMG control 
to 55%. 

 

5.3.8 ‘e’‘g’: SET GRASP CYCLE – sets grasp cycle used during EMG (analogue) control. 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘A’ ‘e’ ‘g’ CYCLE  ‘*’ CR 

     ‘C’ ‘C’ ‘C’ ‘C’ ‘C’    

     ‘L’ ‘L’ ‘L’ ‘L’ ‘L’    
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     ‘P’ ‘P’ ‘P’ ‘P’ ‘P’    

     ‘U’ ‘U’ ‘U’ ‘U’ ‘U’    

     ‘D’ ‘D’ ‘D’ ‘D’ ‘D’    

 

Byte 0 = ‘@’ : header character 

Byte 1 = ‘A’ : destination of the command is the entire hand 

Byte 2 = ‘e’ : command for “EMG CONTROL” 

Byte 3 = ‘g’ : Command for “set GRASP CYCLE” 

Byte 4-8 : Cycle of grasps. Insert in order in every byte the grasp type as: 
- ‘C’: cylindrical grasp 
- ‘P’: pinch grasp 
- ‘L’: lateral grasp 
- ‘U’: pointing up 
- ‘D’: pointing down 

Grasp type cannot be repeated within these 5 bytes. It is possible configuring grasp cycle 
with less than 5 grasps by inserting chars that do not describe a grasp type (see Example). 

Byte 7-15 : ignored 

Byte 16-17 : tail characters (‘*’ and CR [#ord: 0x0d]) 

   

Example  @AegCLPUD.......*\r 

Description  Set the grasp cycle as: cylindrical grasp – pinch grasp – lateral grasp – pointing up – pointing 
down. 

 

Example  @AegCLPxx.......*\r 

Description  Set the grasp cycle with only 3 grasps: cylindrical grasp – pinch grasp – lateral grasp. 

 

 

5.3.9 ‘e’‘r’: READ EMG PARAMETERS – reads all the EMG (analogue) control parameters. 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘A’ ‘e’ ‘r’ IGNORED ‘*’ CR 

 

Byte 0 = ‘@’ : header character 

Byte 1 = ‘A’ : destination of the command is the entire hand 

Byte 2 = ‘e’ : command for “EMG” 

Byte 3 = ‘r’ : command for “READ PARAMETERS” 

Byte 4-15 : ignored 

Byte 16-17 : tail characters (‘*’ and CR [#ord: 0x0d]) 

   

Example  @Aer............*\r 

Description  read all the EMG (analogue) control parameters. 

 

When the “READ EMG PARAMETERS” command is received, after having sent the acknowledge message 
(<Aer............LF), the hand replies with the following message: 

Byte 0 1 2-4 5 6-8 9 10-11 12 13-15 16 17 18-20 21-25 26 27 28 

 ‘E’ ‘+’ 
THOpen 

‘+’ 
THClose ‘+’ DELAY ‘+’ SPEED MODE 

‘+’ 
TIME CYCLE 

RELAX 
ON/OFF 

‘*’ LF 

  ‘-’ ‘-’ ‘-’ ‘1’ or ‘0’   
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5.3.10 ‘e’‘R’: ENABLE/DISABLE HAND RELAXING – Enable or disable the automatic execution of 
the relax posture. 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 
‘@’ ‘A’ ‘e’ ‘R’ 

‘1’ 
IGNORED 

‘*’ CR 

 ‘0’   

 

Byte 0 = ‘@’ : header character 

Byte 1 = ‘A’ : destination of the command is the entire hand 

Byte 2 = ‘e’ : command for “EMG” 

Byte 3 = ‘R’ : command for “RELAX SWITCH” 

Byte 4 : Enable or disable relax position: 

- ‘1’: relax position is enabled. If the current grasp is in complete open position, after 10 
s of inactivity, the hand goes in the relaxed position. 

- ‘0’: relax position is disabled. The hand never goes in the relaxed position. 

Byte 5-15 : Ignored 

Byte 16-17 : tail characters (‘*’ and CR [#ord: 0x0d]) 

   

Example  @AeR1...........*\r 

Description  The relax position is enabled. 

 

5.3.11 ‘e’‘s’: SWITCH ON/OFF EMG (ANALOGUE) CONTROL 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘A’ ‘e’ ‘s’ 1 IGNORED ‘*’ CR 

     0    

 

Byte 0 = ‘@’ : header character 

Byte 1 = ‘A’ : destination of the command is the entire hand 

Byte 2 = ‘e’ : command for “EMG” 

Byte 3 = ‘s’ : command for “SWITCH ON/OFF EMG CONTROL” 

Byte 4  : Switch on/off: 

- 1: on 
- 0: off 

Byte 4-15 : ignored 

Byte 16-17 : tail characters (‘*’ and CR [#ord: 0x0d]) 

   

Example  @Aes1...........*\r 

Description  Switch on EMG control. 

 

5.3.12 ‘D’: DATA TRANSMISSION MANAGEMENT – request the transmission of a specific data 
group  

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 

‘@’ ‘A’ ‘D’ ‘P’ ‘1’ IGNORED ‘*’ CR 

   ‘S’ ‘0’              

   ‘C’ ‘o’              

   ‘A’               
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   ‘I’               

   ‘E’               

   ‘J’               

   ‘j’               

 

Byte 0 = ‘@’ : header character 

Byte 1 = ‘A’ : destination of the command is the entire hand 

Byte 2 = ‘D’ : command is “STREAMING MANAGEMENT” 

Byte 3 : type of streaming data to enable/disable or request: 

- ‘P’: motor positions 
- ‘S’: motor speeds 
- ‘C’: motor currents 
- ‘A’: analog inputs 
- ‘I’: general states 
- ‘E’: EMG 
- ‘J’: joint positions 
- ‘j’: joint speeds 

Byte 4 : ‘1’: enabled the selected streaming. 

  ‘0’: disabled the selected streaming. 

  ‘o’: read the selected data once (one-shot data request). 

Byte 5-15 : ignored 

Byte 16-17 : tail characters (‘*’ and CR [#ord: 0x0d]) 

 

Enabling a specific streaming type will start a flow of data from the hand. Additional details on the data 
streaming are provided at the end of this document. 

 

NOTE: the streaming mode is only available with the UART communication interface. See 
Subsection 2.4.2 and Section 2.5 for further information. 

 

5.3.13 ‘d’: STOP STREAMING – stops all streaming messages 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘A’ ‘d’ IGNORED ‘*’ CR 

 

The command interrupts all active streaming messages. 

 

NOTE: this command is only available with the UART communication interface. See Subsection 
2.4.2 and Section 2.5 for further information. 

 

5.4 Commands with destination ‘E’ – EEPROM 

5.4.1 ‘S’: SAVE PARAMETERS TO EEPROM – stores all hand parameters in the EEPROM 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘E’ ‘S’ IGNORED ‘*’ CR 

 

As a result of the command, the following parameters are stored in EEPROM: 
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• Start-up parameters 

• Grasp parameters (for all the grasp types) 

• EMG control parameters 

It should be recalled that this command is necessary to store permanently new values assigned to any of those 
parameters, which otherwise would be lost when switching off Mia Hand. 

 

 

WARNING: when issued, this command stores all the current values of the parameters listed 
above to the EEPROM. Please check whether those parameters contain appropriate values. 

 

5.4.2 ‘s’: RESTORE DEFAULT PARAMETERS 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘E’ ‘s’ IGNORED ‘*’ CR 

 

As a result of this command, all the parameters specified in the SAVE PARAMETERS TO EEPROM command 
are reset to their default values and saved in the EEPROM. The parameters default values are listed at the 
end of this document. 

 

5.5 Commands with destination ‘S’ – General System 

5.5.1 ‘R’: READ FW VERSION – reads firmware version 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘S’ ‘R’ IGNORED ‘*’ CR 

 

The Mia Hand replies with the version of the running firmware, in the following format:  

“FW v0.0.1" or "FW v0.0.1 bdd/mm/yyyy-hh:mm” 

 

5.5.2 ‘D’’r’: READ DIAGNOSTICS INFO 

This command allows to know which errors occurred since the hand was switched on, or from the last 
diagnostics info clearing (see sub-section 5.5.3). This command can be used in combination with the LEDs 
signals (section 8.3) to retrieve the exact source of the error. 

 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘S’ ‘D’ ‘r’ IGNORED ‘*’ CR 

 

Byte 0 = ‘@’ : header character 

Byte 1 = ‘S’ : destination of the command is the system 

Byte 2 = ‘D’ : command for “diagnostics” 

Byte 3 = ‘r’ : command for “read” 

 

After sending this command and receiving back the acknowledge, Mia Hand Industrial replies with the 
diagnostics info message, in the following format: 
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Byte 0 1 2 3 4 

 ‘D’ 
Thumb driver 

overheat 
Index driver overheat Mrl driver overheat UART parity error 

 

Byte 5 6 7 8 9 

 UART frame error 
UART RX buffer 

overrun 
Data storage error EEPROM saturated LF 

 

Thumb driver overheat : ‘1’: thumb driver overheating detected. ‘0’: no thumb driver overheating detected. 

Index driver overheat : ‘1’: index driver overheating detected. ‘0’: no index driver overheating detected. 

Mrl driver overheat : ‘1’: mrl driver overheating detected. ‘0’: no mrl driver overheating detected. 

UART parity error : ‘1’: UART parity error detected. ‘0’: no UART parity error detected. 

UART frame error : ‘1’: UART frame error detected. ‘0’: no UART frame error detected. 

UART RX buffer overrun : ‘1’: UART RX buffer overrun detected. ‘0’: no UART RX buffer overrun detected. 

Data storage error : ‘1’: error during data storing detected. ‘0’: no error during data storing detected. 

EEPROM saturated : ‘1’: EEPROM saturated. ‘0’: EEPROM not saturated. 

Example 1   D00000000\n 

Description 1  No error detected since the last hand switch on or errors clearing. 

Example 2  D10001001\n 

Description 2  At least one thumb driver overheating was detected. At least one UART frame error 
detected. EEPROM saturated (needs to be replaced). 

 

5.5.3 ‘D’’c’: CLEAR DIAGNOSTICS INFO 

This command clears all the error info that can be read with the READ DIAGNOSTICS INFO command. After 
issuing this command, all the diagnostics bytes of the READ DIAGNOSTICS INFO message are set to ‘0’. The 
only exception is the EEPROM saturated byte. If the EEPROM is saturated, in fact, the only way to set the 
related diagnostics byte to ‘0’ is to replace the EEPROM with a new one. 

 

Byte 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 ‘@’ ‘S’ ‘D’ ‘c’ IGNORED ‘*’ CR 

 

Byte 0 = ‘@’ : header character 

Byte 1 = ‘S’ : destination of the command is the system 

Byte 2 = ‘D’ : command for “diagnostics” 

Byte 3 = ‘c’ : command for “clear” 
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6 Data Transmission 
The command “DATA TRANSMISSION MANAGEMENT” (described in Section 5.3.12) can be used to request 
8 different data groups. These are: 

• ‘P’: Motor positions 

• ‘S’: Motor speeds 

• ‘C’: Motor currents 

• ‘A’: Analog signals 

• ‘I’: General states 

• ‘E’: ANA 

• ‘J’: joint positions 

• ‘j’: joint speeds 

• ‘F’: tactile matrix sensor 

For all streaming types, the streaming period is 10 ms (100 Hz). More than one type of streaming data can be 
enabled simultaneously, but this will affect the streaming period of each data group. In particular, if n streaming 
types are enabled, a single data group will be streamed every 10 ms. This means that, while the Mia Hand will 
stream information every 10 ms, a specific data group will be streamed every (𝑛 ∗ 10) ms. 

In the following, a detailed description of the messages sent by Mia Hand, with both streaming and one-shot 
mode, for each of the 8 data group mentioned above is provided. 

6.1 Streaming Messages 

6.1.1 ‘P’ – Motor positions  

Byte 0 ... 5 6 … 11 12 … 14 15 … 20 21 … 23 24 ... 29 30 

 ‘enc : ’ pos[0] ‘ ; ‘ pos[1] ‘ ; ‘ pos[2] LF 

 

pos[0] : position of the thumb, between 0 (thumb extended) and 255 (thumb flexed) 

pos[1] : position of the MRL fingers, between 0 (fingers extended) and 255 (fingers flexed) 

pos[2] : position of the index, between -255 (index flexed, thumb abducted) and 255 (index flexed, 
thumb adducted) 

   

Example 1   enc : +00255 ; +00000 ; -00127 \n 

Description 1  Thumb completely flexed, MRL completely extended, index half-flexed with thumb abducted. 

Example 2  enc : +00255 ; +00000 ; +00127\n 

Description 2  Thumb completely flexed, MRL completely extended, index half-flexed with thumb adducted. 

6.1.2 ‘S’ – Motor speed 

Byte 0 ... 5 6 … 11 12 … 14 15 … 20 21 … 23 24 ... 29 30 … 32 33 … 38 39 

 ‘spe : ’ speed[0] ‘ ; ’ speed[1] ‘ ; ’ speed[2] ‘ ; ’ stream count LF 

 

speed[0] : thumb motor speed 

speed[1] : MRL motor speed 

speed[2] : index motor speed 

stream_count : number of data groups previously streamed 

   

Example 1  spe : -00020 ; -00045 ; -00012 ; +00128\n 

Description 1  All fingers extending, 128th package 

Example 2  spe : +00020 ; +00045 ; +00012 ; +00058\n 

Description 2  All fingers flexing, 58 th package 
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6.1.3 ‘C’ – Motor current  

Byte 0 ... 5 6 … 11 12 … 14 15 … 20 21 … 23 24 ... 29 30 … 32 33 … 38 39 

 ‘cur : ‘ current[0] ‘ ; ‘ current[1] ‘ ; ‘ current[2] ‘ ; ’ stream count LF 

 

current[0] : thumb motor current 

current[1] : MRL motor current 

current[2] : index motor current 

stream_count : number of data groups previously streamed 

   

Example 1  cur : +00583 ; +00021 ; +00075 ; +00042\n 

 

The actual motor current (𝐼𝑚𝑜𝑡, in A) provided to the motors can be calculated as: 

𝐼𝑚𝑜𝑡[𝑖] =
𝑐𝑢𝑟𝑟𝑒𝑛𝑡[𝑖]

750
 

 

6.1.4 ‘A’ – Analog signals  

Byte 0 ... 5 6 … 11 12 …14 15 ... 20 21 … 23 24 … 29 

 ‘adc : ’ ‘+0000’ ‘ ; ’ Force_sensor[1] ‘ ; ’ ‘+0000’ 

 

Byte 30 … 32 33 ... 38 39 … 41 42 … 47 48 … 50 51 … 56 

 ‘ ; ’ ‘+0000’ ‘ ; ’ Force_sensor[2] ‘ ; ’ Force_sensor[3] 

 

Byte 57 … 59 60 ... 65 66 … 68 69 … 74 75 … 77 78 … 83 84 

 ‘ ; ’ ‘+0000’ ‘ ; ’ ‘+0000’ ‘ ; ’ stream_count LF 

 

Force_sensor[i] : output voltage from the i-th force sensor. The mapping between output signals and 
physical forces is as follows: 

- Force_sensor[1] → Index normal force 
- Force_sensor[2] → Thumb normal force 

- Force_sensor[3] → Middle normal force 

   

   

stream_count : number of data groups previously streamed 

   

Example  adc : +00000 ; +00235 ; +00000 ; +00000 ; +00500 ; +00920 ; +00000 ; +00000 ; +00023\n 

 

6.1.5 ‘I’ – General states  

Byte 0 … 7 8 9 10 

 ‘sta : 00’ Stat[0] FC[0]Open FC[0]Close 

 

Byte 11 … 16 17 18 19 

 ‘0 ; 00’ Stat[1] FC[1]Open FC[1]Close 

 

Byte 20 … 25 26 27 28 
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 ‘0 ; 00’ Stat[2] FC[2]Open FC[2]Close 

 

Byte 29 … 32 33 … 35 36 … 38 39 … 41 42 … 44 45 … 50 51 

 ‘0 ; ’ HandStatus ‘ ; ’ CalibStatus ‘ ; ’ stream_count LF 

 

Stat[i] : type of control currently active for motor i 

- ‘P’: Position control 
- ‘S’: Speed control 
- ‘H’: Motor stopped 

FC[i]Open : open limit switch status for motor i 

- ‘1’: limit switch reached 
- ‘0’: limit switch not reached 

FC[i]Close : closed limit switch status for motor i 

- ‘1’: limit switch reached 
- ‘0’: limit switch not reached 

HandStatus : status of Mia Hand: 

- ‘+00’: standard working conditions 
- ‘+10’: calibration currently running 
- ‘+20’: EMG decoder enabled 

CalibStatus : current calibration step (from 0 to 21). At the end it indicates the outcome of the calibration 
as: 

- ‘+00’: when correctly calibrated 
- ‘-01’: if the calibration was stopped 
- ‘-02’: if the calibration failed 

stream_count : number of data groups previously streamed 

   

Example  Sta : 00H01 ; 00H10 ; 00S110 ; +00 ; O ; +00 ; +00348\n 

Description  Thumb completely extended, index completely flexed, MRL in movement under speed 
control, standard working conditions, last calibration successful and 348th package 

6.1.6 ‘E’ – ANA (Analogue) decoder status  

 

Byte 25 … 27 28 29 … 31 32 … 36 37 … 39 40 ... 44 

 ‘ ; ’ grasp ‘ ; ’ ThOpen ‘ ; ’ ThClose 

 

Byte 45 … 47 48 … 53 59 

 ‘ ; ’ stream_count LF 

 

emgEnable :  1 if ANA control is enabled, 0 otherwise. 

emgInOpen : ANA2, analogue input used to open the hand 

emgInClose : ANA1, analogue input used to close the hand 

grasp : current grasp: 

- ‘C’: cylindrical 
- ‘P’: pinch 

Byte 0 … 5 6 7 … 9 10 … 15 16 … 18 19 … 24 

 ‘ana : ’ anaEnable ‘ ; ’ anaInOpen ‘ ; ’ anaInClose 
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- ‘L’: lateral ‘L’: lateral grasp 
- ‘U’: pointing up 
- ‘D’: pointing down 
- ‘R’: relax 

 

ThOpen : threshold on the opening input (ANA2) 

ThClose : threshold on the closing input (ANA1) 

stream_count : number of data groups previously streamed 

   

Example  ana : 0 ; +00503 ; +00494 ; C ; +0100 ; +0100 ; +01345\n 

Description  ANA control disabled, ANA2 level at 503, ANA1 level at 494, cylindrical grasp currently 
performed, open threshold at 100, close threshold at 100, 1345st package. 

6.1.7 ‘J’ – joint positions  

 

Thumb :  Thumb joint angle (including sign), in ASCII format, expressed in rad * 100 units. 

Mrl : Mrl joint angle (including sign), in ASCII format, expressed in rad * 100 units. 

Index : Index joint angle (including sign), in ASCII format, expressed in rad * 100 units. 

   

Example  JP+108+005+084\n 

Description  Thumb joint at 1,08 rad, mrl joint at 0,05 rad, index joint at 0,84 rad (thumb adducted). 

   

Example  JP+108+005-084\n 

Description  Thumb joint at 1,08 rad, mrl joint at 0,05 rad, index joint at -0,84 rad (thumb abducted). 

 

6.1.8 ‘j’ – joint speeds  

 

Thumb :  Thumb joint speed (including sign), in ASCII format, expressed in (rad/s) * 10 units. 

Mrl : Mrl joint speed (including sign), in ASCII format, expressed in (rad/s) * 10 units. 

Index : Index joint speed (including sign), in ASCII format, expressed in (rad/s) * 10 units. 

   

Example  JS+11-08+04\n 

Description  Thumb is closing at 1,1 rad/s, mrl are opening at 0,8 rad/s, index is closing at 0,4 rad/s. 

 

6.1.9  ‘F’ – Tactile matrix streaming  

 

Byte  0  1 … 6  7 … 12  13 … 18  14 … 24  25 … 30  31 … 36  37 … 42  43 … 48  49 … 54  

  ‘F’  A1  A2  A3  B1  B2  B3  C1  C2  C3  

  

Byte  55 … 60  61 … 66  67 … 72  73 … 78  79 … 84  85 … 90  91 … 96  97  

  C4  D1  D2  D3  E1  E2  E3  LF  
  
Where Ax, Bx, Cx, Dx, Ex are the taxel data output. Refer to Figure 14  for the taxels location.  

Byte 0, 1 2 … 5 6 … 9 10 … 13 14 

 ‘JP’ Thumb Mrl Index LF 

Byte 0, 1 2 … 4 5 … 7 8 … 10 11 

 ‘JS’ Thumb Mrl Index LF 
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Figure 14: Names and distribution of the 16 sensible taxels of the tactile matrix. 

6.2 One-shot messages 

6.2.1 ‘P’ – Motor positions  

Byte 0 ... 5 6 … 11 12 … 14 15 … 20 21 … 23 24 ... 29 30 

 ‘enc : ’ pos[0] ‘ ; ‘ pos[1] ‘ ; ‘ pos[2] LF 

 

pos[0] : position of the thumb, between 0 (thumb extended) and 255 (thumb flexed) 

pos[1] : position of the MRL fingers, between 0 (fingers extended) and 255 (fingers flexed) 

pos[2] : position of the index, between -255 (index flexed, thumb abducted) and 255 (index flexed, 
thumb adducted) 

   

Example 1   enc : +00255 ; +00000 ; -00127 \n 

Description 1  Thumb completely flexed, MRL completely extended, index half-flexed with thumb abducted. 

Example 2  enc : +00255 ; +00000 ; +00127\n 

Description 2  Thumb completely flexed, MRL completely extended, index half-flexed with thumb adducted. 

 

6.2.2 ‘S’ – Motor speeds  

Byte 0 ... 5 6 … 11 12 … 14 15 … 20 21 … 23 24 ... 29 30 

 ‘spe : ’ speed[0] ‘ ; ’ speed[1] ‘ ; ’ speed[2] LF 

 

speed[0] : thumb motor speed 

speed[1] : MRL motor speed 

speed[2] : index motor speed 

   

Example 1  spe : -00020 ; -00045 ; -00012\n 

Description 1  All fingers extending. 

Example 2  spe : +00020 ; +00045 ; +00012\n 

Description 2  All fingers flexing. 
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6.2.3 ‘C’ – Motor currents  

Byte 0 ... 5 6 … 11 12 … 14 15 … 20 21 … 23 24 ... 29 30 

 ‘cur : ‘ current[0] ‘ ; ‘ current[1] ‘ ; ‘ current[2] LF 

 

current[0] : thumb motor current 

current[1] : MRL motor current 

current[2] : index motor current 

   

Example 1  cur : +00583 ; +00021 ; +00075\n 

 

The actual motor current (𝐼𝑚𝑜𝑡, in A) provided to the motors can be calculated as: 

𝐼𝑚𝑜𝑡[𝑖] =
𝑐𝑢𝑟𝑟𝑒𝑛𝑡[𝑖]

750
 

 

6.2.4 ‘A’ – Analog signals  

Byte 0 ... 5 6 … 11 12 …14 15 ... 20 
21 … 

23 
24 … 29 

 ‘adc : ’ ‘+0000’ ‘ ; ’  Force_sensor[1]  ‘ ; ’ ‘+0000’ 

 

Byte 
30 … 

32 
33 ... 38 

39 … 
41 

42 … 47 
48 … 

50 
51 … 56 

 ‘ ; ’ ‘+0000’ ‘ ; ’  Force_sensor[2] ‘ ; ’  Force_sensor[3] 

 

Byte 57 … 59 60 ... 65 66 … 68 69 … 74 75 

 ‘ ; ’ ‘+0000’ ‘ ; ’ ‘+0000’ LF 

 

Force_sensor[i] : output voltage from the i-th force sensor. The mapping between output signals and physical forces 
is as follows: 

- Force_sensor[1] → Index normal force 
- Force_sensor[2] → Thumb normal force 

- Force_sensor[3] → Middle normal force 

   

Example  adc : +00000 ; +00235 ; +00000 ; +00000 ; +00500 ; +00920 ; +00000 ; +00000\n 

 

6.2.5 ‘I’ – General state 

 

Byte 0 … 7 8 9 10 

 ‘sta : 00’ Stat[0] FC[0]Open FC[0]Close 

 

Byte 11 … 16 17 18 19 

 ‘0 ; 00’ Stat[1] FC[1]Open FC[1]Close 

 

Byte 20 … 25 26 27 28 
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 ‘0 ; 00’ Stat[2] FC[2]Open FC[2]Close 

 

Byte 29 … 32 33 … 35 36 … 38 39 … 41 42 

 ‘0 ; ’ HandStatus ‘ ; ’ CalibStatus LF 

 

Stat[i] : type of control currently active for motor i 

- ‘P’: Position control 
- ‘S’: Speed control 
- ‘H’: Motor stopped 

FC[i]Open : open limit switch status for motor i 

- ‘1’: limit switch reached 
- ‘0’: limit switch not reached 

FC[i]Close : closed limit switch status for motor i 

- ‘1’: limit switch reached 
- ‘0’: limit switch not reached 

HandStatus : status of Mia Hand: 

- ‘+00’: standard working conditions 
- ‘+10’: calibration currently running 

CalibStatus : current calibration step (from 0 to 21). At the end it indicates the outcome of the calibration 
as: 

- ‘+00’: when correctly calibrated 
- ‘-01’: if the calibration was stopped 
- ‘-02’: if the calibration failed 

   

Example  Sta : 00H01 ; 00H10 ; 00S110 ; +00 ; O ; +00\n 

Description  Thumb completely extended, index completely flexed, MRL in movement under speed 
control, standard working conditions, last calibration successful. 
 

 

6.2.6 ‘E’ – ANA(Analogue) control status  

Byte 0 … 5 6 7 … 9 10 … 15 16 … 18 19 … 24 

 ‘emg : ’ anaEnable ‘ ; ’ anaInOpen ‘ ; ’ anaInClose 

 

Byte 25 … 27 28 29 … 31 32 … 36 37 … 39 40 ... 44 45 

 ‘ ; ’ grasp ‘ ; ’ ThOpen ‘ ; ’ ThClose LF 

 

 

emgEnable :  1 if ANA control is enabled, 0 otherwise. 

emgInOpen : ANA2, analogue input used to open the hand 

emgInClose : ANA1, analogue input used to close the hand 

grasp : current grasp: 

- ‘C’: cylindrical 
- ‘P’: pinch 
- ‘L’: lateral ‘L’: lateral grasp 
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- ‘U’: pointing up 
- ‘D’: pointing down 
- ‘R’: relax 

 

ThOpen : - threshold on the opening input (ANA2) 

ThClose : threshold on the closing input (ANA1) 

stream_count : number of data groups previously streamed 

   

Example  ana : 0 ; +00503 ; +00494 ; C ; +0100 ; +0100\n 

Description  ANA control disabled, ANA2 level at 503, ANA1 level at 494, cylindrical grasp currently 
performed, open threshold at 100, close threshold at 100, 1345st package. 

 

6.2.7 ‘J’ – joint positions  

 

Thumb :  Thumb joint angle (including sign), in ASCII format, expressed in rad * 100 units. 

Mrl : Mrl joint angle (including sign), in ASCII format, expressed in rad * 100 units. 

Index : Index joint angle (including sign), in ASCII format, expressed in rad * 100 units. 

   

Example  JP+108+005+084\n 

Description  Thumb joint at 1,08 rad, mrl joint at 0,05 rad, index joint at 0,84 rad (thumb adducted). 

   

Example  JP+108+005-084\n 

Description  Thumb joint at 1,08 rad, mrl joint at 0,05 rad, index joint at -0,84 rad (thumb abducted). 

 

6.2.8 ‘j’ – joint speeds  

 

Thumb :  Thumb joint speed (including sign), in ASCII format, expressed in (rad/s) * 10 units. 

Mrl : Mrl joint speed (including sign), in ASCII format, expressed in (rad/s) * 10 units. 

Index : Index joint speed (including sign), in ASCII format, expressed in (rad/s) * 10 units. 

   

Example  JS+11-08+04\n 

Description  Thumb is closing at 1,1 rad/s, mrl are opening at 0,8 rad/s, index is closing at 0,4 rad/s. 

7 Demo application 
The demo application (available from the Prensilia website) can issue most of the commands of Mia Hand 
described previously. The application is called Mia Link. 

The application is compatible with 64-bit machines with MS Windows installed as the operative system 
(Windows 10, 11) and does not require installation. Simply run the MiaLink.exe file to launch the application. 

Once launched, the main form will open (Figure 15). Select the communication type your device is equipped 
with (Bluetooth, RS-485 or UART) and click on “Click here to  connect Mia Hand”. The software will 
automatically scan all devices/COM ports available in the PC and connect to the first Mia Hand device will find. 

Byte 0, 1 2 … 5 6 … 9 10 … 13 14 

 ‘JP’ Thumb Mrl Index LF 

Byte 0, 1 2 … 4 5 … 7 8 … 10 11 

 ‘JS’ Thumb Mrl Index LF 
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If successful, the application will show the “Mia Hand connected!” message, and the menu on the left will 
become active. 

 

 

Figure 15 Main form of Mia Link (i.e. Home). 

The “Ana Settings” form provides access to all the functionalities associated with the Analogue controller, that 
are setting up all of its parameters and activating it.  

 

 

Figure 16 The Ana Settings form of Mia Link. 

 

The automatic grasps can be managed through the “Grasps Cycle” and the “Grasps Configuration” form 
menus. The first allows to respectively set the grasp cycle (including and excluding grasps from it). The second 
allows to set the reference positions for all the grasps available, as well as to perform them in both the auto-
grasp and manual mode. 
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Figure 17 The “Grasps Cycle” (left) and the “Grasps Configuration” (right) forms of Mia Link. 
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The “General Commands” menu allows to access most of the commands of the communication protocol 
(control all fingers of Mia Hand, exploiting one of the available PID controllers). In addition, on the right side it 
allows to turn on the streaming mode, that can be plotted by clicking on “View Data”. 

 

Figure 18 The “General Commands” form of Mia Link. 
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8 Appendix 
8.1 Default EEPROM values 

The “RESTORE DEFAULT PARAMETERS” command resets all the position/speed control gains, the grasp 
reference positions and the EMG control parameters to their default factory values: 

 

 

Thumb flexion 

(Motor 1) 

Index finger flexion and 
thumb abduction  

(Motor 3) 

MRL fingers flexion  

(Motor 2)  

Cylindrical (C) grasp references 

OPEN POS 0  50  50  

CLOSED POS 140 240 240 

Pinch (P) grasp references 

OPEN POS 20  170  50  

CLOSED POS 110  255  50  

Lateral (L) grasp references 

OPEN POS 50  -235  230  

CLOSED POS 210  -235  230  

Point-up (U) grasp references 

OPEN POS 70  100  230  

CLOSED POS 70  200  230  

Point-down (D) grasp references 

OPEN POS 20  -180  30  

CLOSED POS 20  -230  30  

Spherical (S) grasp references 

OPEN POS 0 0 0 

CLOSED POS 0 0 0 

Tridigital (T) grasp references 

OPEN POS 0 0 0 

CLOSED POS 0 0 0 

Relax (R) grasp references    

OPEN POS 0 0 0 

CLOSED POS 50 -100 50 
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EMG control parameters  

Th OPEN 100 

Th CLOSE 100 

MAX SPEED (%) 100 

HAND RELAXING On 

GRASP SWITCH MODE Continuous opening 

GRASP SWITCH PERIOD (ms) 2000 

 

8.2 Set EEPROM values 

In factory, the EEPROM values were tuned for the specific prototype as follows: 

 

Cylindrical grasp references Thumb flexion 

(Motor 1) 

Index finger flexion and 
thumb abduction 

(Motor 3) 

MRL fingers flexion 

(Motor 2) 

OPEN POS    

CLOSE POS    

Pinch grasp references    

OPEN POS    

CLOSE POS    

Lateral Grasp references    

OPEN POS    

CLOSE POS    

Point-up gesture references    

OPEN POS    

CLOSE POS    

Point-down gesture 
references 

   

OPEN POS    

CLOSE POS    

Spherical grasp references    

OPEN POS    

CLOSE POS    

Tridigital grasp references    

OPEN POS    
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CLOSE POS    

Rest position references    

CLOSE POS    

 

 

EMG control parameters  

Th OPEN  

Th CLOSE  

MAX SPEED (%)  

HAND RELAXING  

GRASP SWITCH MODE  

GRASP SWITCH PERIOD (ms)  
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8.3 LED functionalities 

LEDs 

Light Meaning 

 

Hand under normal working. 

After re-calibration (for 2 s): re-calibration successful. 

 

Missing factory calibration. Factory calibration should be performed through the proper command. 

Low supply voltage Vin (22 V < Vin < 12 V). The supply voltage should be set to 24 V. 

After re-calibration (for 2 s): re-calibration failed. Another calibration should be attempted. If the 
problem persists, it should be signalled to Prensilia. 

Error during UART communication (for 2 s). UART settings should be checked, to make sure they 
match the ones listed in sub-section Errore. L'origine riferimento non è stata trovata.. 

Error during data storage to EEPROM. Another storing should be attempted. If the problem 
persists, it should be signalled to Prensilia. 

 

EEPROM writing cycles limit reached. Prensilia should be contacted for EEPROM replacement. 

Too low supply voltage Vin (Vin < 12 V). The supply voltage should be set to 24 V. 

 Hand switched on. Blinking for two seconds. 

 

Fast blinking (2 Hz): motor driver overheating detected. All the motors should be stopped, to let 
the related drivers cool down. The light stops blinking when the driver temperature falls under the 
overheating threshold. It is, however, recommendable to wait for some additional seconds before 
restarting the motors, to avoid the issue to re-happen quickly. 

Slow blinking (0,5 Hz): a command for actuating the motors was sent, but the hand is under 
analogue control. Analogue control should be switched off, through the proper command, before 
sending other commands to drive the motors. 

 Calibration in progress. 

 Control mode switching (analogue control switched on or off). 
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8.4 Available mechanical and electrical interfaces 

8.4.1 Option 1: compact interface 

 

 

8.4.2 Option 2: quick disconnect wrist interface 

Mia Hand uses a standard Quick Disconnect Wrist as a mechanical and electrical interface 
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8.4.3 Option 3: robot arm interface ISO 9409-1-50-4-M6 

 
 
This type of flange of Mia Hand allows to fasten the device on robots (or other devices) having a mechanical 
interface compatible with ISO 9409-1-50-4-M6. 
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8.5 ASCII code chart 
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Mia Hand prototype information  
Serial number N/A 
Customer N/A 
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