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1. INTRODUCTION 

1.1. e-kayak system 

e-kayak is a data acquisition system designed to measure the kinematics and dynamics of 
kayaks both single (K1) and multiple (K2, K4).  

The system is equipped with the following sensors: high update frequency GPS, triaxial 
accelerometer, triaxial gyroscope, force sensors on paddles and footrests. These sensors 
measure, as a function of time, the following parameters: 

1. kayak speed; 

2. distance; 

3. accelerations along the three axes of the kayak; 

4. angular speed around the three axes; 

5. forces on the paddles; 

6. forces on the footrests. 

Measured data can be visualized and analyzed with the e-kayak software or exported in various 
formats for further analysis. 

The present manual outlines a detailed description of the system and the instructions for setup, 
use and maintenance of e-kayak; the software is described in the relevant online help. 

1.2. Warnings and recommendations 

e-kayak has been designed and built according to the current safety regulations; every 
precaution has been taken to avoid possible dangers to the safety of users. Nevertheless, the 
improper or incautious use of the system can be armful for people and/or goods.  

Please note that the use of e-kayak is reserved for an experienced operator who has received 
the training course from APLab staff. 

1.3. Warranty 

The warranty on this equipment is two years from the date of testing certified by the test 
document countersigned by the customer. 

The warranty does not cover the replacement of components subject to normal wear. 

Furthermore, the warranty does not cover damage caused by improper or clumsy use of the 
equipment. 
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2. SYSTEM INVENTORY 

Verify that the supplied materials include: 

 control unit; 

 n°1, 2 or 4 instrumented paddles according to the boat (K1, K2, K4); 

 n°1, 2 or 4 instrumented footrests according to the boat (K1, K2, K4); 

 radio antenna; 

 GPS antenna with cable; 

 Battery charger with mini and micro USB cables. 

It is also necessary to have a PC, tablet or smartphone (not supplied) to be used as a 
communication terminal with the system. 

Figure 1 – e-kayak system for K1 boat. 
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3. SYSTEM USE 

WARNING: the components of the system are designed to withstand splashes of water but 
NOT complete immersion in water. 

3.1. Preparing the device 

 Place the control unit behind the seat of the kayak and fix it with the screws provided 
(Figure 2).  

 

Figure 2 – Control unit installed behind the seat. 

 Insert the radio antenna and the GPS antenna in the connectors of the control unit as 
shown in  

 Figure 3. 

Figure 3 – Installing the antennas. 
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Place the terminal of the GPS antenna at the stern of the kayak, fixing it with tape or, 
preferably, Velcro straps (Figure 4). 

Figure 4 – Installed GPS antenna. 

 Place the footrest in position; fix the radio antenna of the footrest near the control unit. 

Figure 5 – Footrest installed in the kayak. 

 Insert the flying connector of the paddle into the socket; the paddle will turn on 
automatically (Figure 6). 

 Turn on the control unit and footrest by pressing the respective black buttons; check 
that the LEDs on the buttons light up. The switching on of the control unit can also be 
verified by the lighting of the red LED on the GPS receiver visible through the 
transparent cover. 
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Figure 6 – Paddle switch on. 

3.2. Management of data acquisition 

It is always preferable to start data acquisition with the kayak stationary in a horizontal position 
(at the start of the acquisition the control unit checks the accelerometer’s offsets). 

Wait until the GPS has located the satellites before starting the acquisition; when this happens, 
the red led on the GPS receiver blinks slowly as well as the green led on the control unit 
between the two front buttons. When the acquisition is started, the green LED makes a 
sequence of 2 slow and 2 fast flashes. 

The acquisition can be started either by pressing the blue button on the control unit for at least 1 
second, or by connecting to the e-kayak via wifi. 

The connection can be made from any terminal (PC, MAC, smartphone, tablet) as long as it is 
equipped with a wireless network card and a browser, preferably Mozilla Firefox or Microsoft 
Edge (to correctly transfer the files it is mandatory to use the aforementioned browsers). Among 
the available wifi networks, select APLab_XXXX (where XXXX is the serial number of the 
control unit) and connect; the network requires no password (note: this is a local network that 
does not allow access to the Internet). 

Figure 7 – Device connected to e-kayak via wifi. 

After making sure you are connected to the APLab_XXXX network (see Figure 7), open the 
browser; in the address bar enter 192.168.4.1 (the connection can also be made from the e-
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kayak software, by clicking on the Connect menu; in this case the default browser opens and it 
is not necessary to enter the IP address). The screen shown in Figure 8 will appear. 

Figure 8 – Interfacing with the e-kayak control unit via browser. 

The boxes relating to the control unit and any connected nodes indicate the serial number and 
those of the nodes are colored green. The boxes in the Battery column indicate the battery 
level of the control unit and of the nodes currently connected: green > 80%, yellow 60-80%, 
orange 40-60%, red 20-40%, magenta 0-20%. When the battery charge level is below 5%, the 
system switches off autonomously in order not to damage the battery; by clicking on the Update 
button, the connection and battery charge data are updated. 

Data acquisition can be started by pressing the Start button, which will turn red and show the 
Stop caption. 

Carry out the training or the competition. The maximum duration of the batteries, starting from a 
fully charged condition, is approximately 3 hours. 

At the end of the test, the acquisition can be stopped either by pressing the blue button on the 
control unit for at least 1 second or via the browser. To operate via wifi, connect again (it does 
not matter if during the acquisition the boat moves away from the terminal and the wifi signal is 
lost: the acquisition continues anyway) with e-kayak. Press the Stop button to end the 
acquisition; the button turns green again and show the Start caption; the green led on the box 
stops flashing fast and keeps only the slow one of the GPS. 

Click on the File list button to show in the drop-down menu on the left, the data files in memory. 
The most recent one is at the bottom of the list (Figure 9), with the highest progressive number. 

WARNING: the file numbering goes from 0 to 99; beyond this number, the progressive restarts 
from 0 overwriting the files with the same index. 
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Figure 9 – List of files stored in the control unit’s memory. 

3.3. Data download 

WARNING: to transfer data to a PC or other device, use only Mozilla Firefox or Microsoft Edge, 
as other browsers (Google Chrome for example) do not guarantee correct data transfer. 

Select the file to transfer in the drop-down menu and click on File transfer button. The bar and 
window next to the button show the progress of the process. Files can be downloaded faster 
from the e-kayak software via USB connection; this method is described in the help of the 
software interface. 

3.4. Delete old files 

To free up system memory, it is a good practice to delete old files once the transfer is complete. 
Select the files to delete and click on the Delete file button and answer OK to the confirmation 
message; deleted files will disappear from the drop-down menu. The files can also be deleted 
from the e-kayak software. 

3.5. Battery charging 

Each of the components of e-kayak (control unit, paddle, footrest) is powered by a 3.7V lithium 
polymer battery. The charge level of the batteries can be visualized on the wifi connection 
interface or via the software. 

To recharge the batteries, turn off the unit (control unit and footrest by pressing the black button, 
paddle by disconnecting the connector), insert the USB cable (mini connector for control unit 
and footrest, micro for the paddle) and connect the charger to the mains socket. Leave to 
charge for about 4-6 hours. 

Rechargeable batteries have a lifespan of approximately 500 charge-discharge cycles, which 
equates to several years of life. Contact APLab to replace the battery. 
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4. MAINTENANCE AND CALIBRATION 

4.1. System maintenance 

To ensure a long operational life to e-kayak, the following simple rules of use and maintenance 
should be observed: 

1. turn off the system immediately after use; in this way the complete discharge of the 
batteries is avoided, extending their useful life. To turn off, press the black buttons on 
the control unit and footrest and disconnect the paddle connector. To extend further the 
life of the batteries, it is advisable to store them with a charge level between 70 and 
80%. 

2. Remove the components from the boat after use, dry them, and wipe them with a soft 
dry cloth. 

3. Keep away from heat sources; avoid prolonged exposure to the sun and salt. 

4.2. Calibration 

The paddle and the footrest require calibration by which the data displayed in the software 
represent the actual forces expressed by the athlete. 

The system is supplied with all the calibration parameters permanently stored in the respective 
units (paddles and footrests). Calibration is very stable over time, but if the user wishes to 
update it, they can follow the procedure described in detail in the software help. 
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5. SUPPORT 

For any assistance, please contact: 

APLab (Nunzio Lanotte) 

Viale del Vignola 75 

00196 ROME - ITALY 

Phone:  +39 320 1456792  

E-mail:  info@aplab.it  

 

mailto:info@aplab.it
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6. TECHNICAL SPECIFICATIONS 

Size and weight 

Control unit (excluding antennas) 12x8x6 cm, weight 300 g 

Paddle (electronic part) 12x2,5x2,5 cm, weight 100 g  

Footrest (electronic part) 16x5x4 cm, weight 200 g 

Power supply 

Control unit Li-Po battery, 3.7 V, 2600 mAh 

Paddle Li-Po battery, 3.7 V, 700 mAh 

Footrest Li-Po battery, 3.7 V, 1300 mAh 

Battery duration > 3 h 

Data transmission 

Connection and data download Wifi, USB 

Communication between nodes RF 2.4 - 2.5 GHz 

Sensors 

Sensors sampling frequency 100 Hz 

GPS update rate 20 Hz 

Accelerometer full scale ± 2 g 

Gyroscope full scale ± 250 °/s 

 


