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ABSTRACT

This study reports on the development of a chainsaw tracking device to monitor worker
behavior, measure the vibrations in the device, and track their location. The device incorporates a
microcontroller board, a 3-axis vibration sensor, a GPS module, a data logging module, a power
switch, and a status LED as its main components. The device uses a Print Circuit Board (PCB) of
dimensions 50 mm x 70 mm as its base and is installed on the right-hand guard of the chainsaw.
The results show that the positioning error of the device was most the most in the morning. The
inclination value can be used to clearly distinguish between the work activities. The vibration was
tested with two different species: Pterocarpus macrocarpus and Litsea glutinosa. It was found that
the felling of Pterocarpus macrocarpus had an average vibration of 9.9 m/s” and vibration force in
falling Litsea glutinosa was 8.9 m/s”. It was concluded that the hardwood exhibited a higher level
of vibration than softwood, and that the vibration force could depend on the tree species and the
sharpness of chain teeth. The measured data can be used to plan forest management, timber

harvesting monitoring, and in improving timber traceability.
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Figure 1 NodeMCU and sensors used for device development.
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Figure 2 The work flow diagram showing the functionality of the device.
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Figure 4 Installation and testing of the sensor.
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Data 662020 - Notepad

File Ecit Format View Help

16.10410 | 101.90327 | 6/6/2020 | | 1.26 | Acxvz | €944 | -32768 | 32767 | Tmp | 36.81 | Gyxvz | -473 | -165 | 7524
16.10410 | 101.90327 | 6/6/2020 | | 8.65 | Acxvz | 8896 | -32768 | 32767 | Tmp | 36.81 | Gyxvz | 3514 | 1653 | -2161
16.10410 | 101.90327 | 6/6/2020 | | @.31 | Acxvz | 7520 | -8624 | 23460 | Tmp | 36.81 | Gyxvz | -4092 | 8124 | 3500
16.10410 | 101.90327 | 6/6/2020 | | .46 | AcxyZz | 32 | -6196 | -4924 | Tep | 36.91 | GyxyZz | -3263 | -5408 | 287¢ A
16.10410 | 101.90327 | 6/6/2020 | | .56 | Acxvz | -17444 | 10936 | 32767 | Tmp | 36.91 | GyxvZ | 1990 | -11460 | -7359
16.10410 | 101.90327 | 6/6/2020 | | .87 | Acxyz | 9128 | -13028 | 708 | Tmp | 36.77 | GyXvZ | 825 | -4196 | -4635
16.10410 | 101.90327 | 6/6/2020 | | 9.11 | AcxyZz | 5192 | -5888 | -168 | Tmp | 36.86 | GyxyZ | -680 | -6633 | -5617
Jio GPS | Acxvz | 1696 | -21220 | -7756 | Tmp | 37.28 | GyxvZz | -7482 | -2492 | -S440
bio GPS | Acxvz | 8376 | -15876 | -18128 | Tmp | 37.52 | GyXvZ | 2867 | -3268 | 2155
Plo GPS | Acxvz | -4028 | -8232 | 32767 | Tmp | 37.75 | GyXvZ | -5791 | 9874 | 5697
o GPS | AcxYZ | -26048 | -3300 | 32767 | Tmp | 37.94 | GyxXyz | -823 | 5940 | -2061
No GPS | AcxyZ | 9264 | -20140 | -18476 | Tmp | 38.18 | Gyxyz | -8922 | -3089 | -sesd
plo GPS | Acxyz | -10708 | 28156 | 32767 | Tmp | 38.27 | Gyxvz | 6259 | -1476 | -4158
No GPS | Acxyz | 18664 | 1176 | -636 | Tmp | 38.69 | GyxvZz | 8183 | -1060 | -8940
pio GPS | Acxvz | 10300 | -11652 | -1268 | Tmp | 38.79 | Gyxvz | -11682 | 2217 | 7318
No GPS | Acxyz | -2220 | -10784 | -2188 | Tmp | 39.31 | Gyxvz | 9234 | 7078 | -12962
No GPS | Acxyz | 516 | -20284 | -9276 | Tmp | 39.64 | GyxvZ | 12116 | 10283 | 1408
plo GPS | Acxyz | 7676 | 23580 | -14792 | Tmp | 39.97 | GyxvZ | -15213 | -5940 | 4300
No GPS | AcxyZ | 10380 | -17164 | 13668 | Tmp | 39.78 | GyxXyZ | -5849 | -7890 | -986 B
o GPS | Acxvz | 12364 | 8596 | 32767 | Tmp | 39.78 | GyxvZ | 2623 | -4596 | 14114
o GPS | AcxyZ | 32767 | -12964 | 32767 | Tmp | 40.29 | GyxXyZ | 4464 | 10286 | -925
No GPS | AcxyZz | -19712 | 18672 | 32767 | Tmp | 40.53 | GyxyZ | 2688 | 23978 | 20996
No GPS | Acxyz | 9732 | -21596 | -19876 | Tmp | 41.24 | Gyxvz | -12014 | -655 | -ses
No GPS | AcxyZz | -4372 | 10292 | 1064 | Tmp | 41.00 | GyxyZ | 714 | 1084 | 10302
No GPS | Acxyz | -8452 | 28576 | 29104 | Tmp | 41.38 | Gyxvz | -8678 | -8016 | 6023
o GPS | Acxyz | 32767 | -28308 | 21360 | Tmp | 41.14 | GyxyZz | -2074 | 2124 | 1885
o GPS | AcXYZ | 16796 | -4088 | 24928 | Tmp | 41.28 | GyXyZ | -17688 | 3183 | 4696
o GPS | AcxyZ | 28232 | -25840 | 9396 | Tmp | 41.38 | GyxXvZ | -29893 | -8392 | 1254
No GPS | AcxyZ | 12288 | 32767 | 32767 | Tep | 41.42 | GyxvZ | -3642 | -9517 | -332
o GPS | Acxyz | -5724 | 30112 | -15916 | Tmp | 41.24 | GyxyZ | -3566 | -246 | -2989
Jio GPS | Acxvz | 2296 | -11088 | -13800 | Tmp | 41.33 | Gyxvz | 3469 | -1092 | -9984
o GPS | Acxyz | -20012 | 204 | -6012 | Tmp | 41.33 | GyXyZ | 17360 | 10404 | 7217
o GPS | Acxyz | -9452 | 23336 | -4280 | Tmp | 41.57 | GyxvZ | -1971 | 1272 | 1906
flo GPS | Acxyz | -3744 | 32767 | 18672 | Twp | 41.94 | Gyxvz | 1720 | 863 | -1602
Mo GPS | Acxvz | -9400 | 22880 | 4780 | Tmp | 42.22 | GyxXvZ | -3626 | 6593 | 11360
G 6642 | 9858 | -2322

Figure 5 Values obtained from the device's SD card (A) if the device was working normally (B) if GPS

was off or no signal (C) if GPS was off or no signal and the vibration sensor was turned off

AN E

Google :

Figure 6 Displaying the values on the Blynk application installed on a smartphone.
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Figure 7 The tilt of the chainsaw (A) chainsaw at 0 degrees (B) the tilt of the chainsaw at 45
degrees (C) the tilt of the chainsaw at 90 degrees (D) chainsaw blade at 45 degrees (E)

chainsaw blade at 45 degrees

3-axis tilt without starting engine
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BW N RO R N W

1 4 7 101316192225283134374043 4649525558 616467 70737679 8285889194

— \CK o ACY s ACT Time (s)

3-axis tilt, engine start
0° 45° 90° I D45° ; uds°

Acceleration (mm/s’) x 10000
BW N R O R N W R

14 7101316192225283134374043464952555861646770737679828588919497

Time (s)
s ACK s ACY s ACZ

Figure 8 The relationship of the inclination angle with the work involving a tumned off chainsaw

and turned on chainsaw.
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Table 1 Summary of the 3-axis tilt characteristics of the chainsaw.

3-axis inclination value
maximum

minimal
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Z X z Z
Y Y Y X
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Vibration value of 3 axes according to the nature of work

Acceleration (mm/s?) x 10000

GyX

GyY GyZ

Figure 9 Characteristics of the vibrations arising from the use of chainsaws.
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Figure 10 Comparison of the vibrations of a chainsaw during a felling of A) Pterocarpus

macrocarpus and B) Litsea glutinosa.
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