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The development of aircraft for delivering goods or medical supplies, for instance, for
use in currently popular events such as health-oriented running activities, is ongoing. These
events are consistently organized in every province of Thailand or in various formats where
crowds gather, increasing the potential for accidents or unforeseen incidents atany time. The
pilotless aircraft will undertake the mission of delivering essential goods or medical supplies
required for immediate aid.

The objective of this research is to design and construct a vertical take-off and landing
unmanned aerial vehicle dedicated to the delivery of goods or medical supplies. This includes
the development of target detection systems for delivering goods or medical supplies and for
landing. The research scope encompasses the following:

1. Creation of an unmanned aerial vehicle capable of vertical take-off and landing
within a 5 km radius, carrying a payload of at least 0.5 kilograms.

2. Implementation of a system to detect individuals lying on the ground or requiring
assistance, signaling the need for help to be provided by pilotless aircraft.

As a result of this research, we conducted tests involving the collection of flight data
from drones to detect humans and other aerial vehicles at various altitudes. Testing involved
the detection of humans, motorcycles, and cars. However, human detection proved more
challenging. Another limitation of the project is the hardware constraints of the camera set,
which has a resolution limited to 1280 x 720 pixels. This limitation means that at higher
altitudes, the drone can cover a larger area but reduces the visibility of objects or humans,
making them appear much smaller and consequently more challenging to detect and

differentiate.

Keywords : Machine Learning, Vertical Take-Off, and Landing (VTOL), Unmanned

Aerial Vehicle
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2. Wusumeulumsussidiuhminaed 1 (First Weight Estimate)

3. Lﬂu%umau’[,uﬂﬁﬁfm’;mszmﬁi’]éhLLﬂsmamiauzﬁﬁw”QJJ Nwu WS, T/W
CLmax tJusu (Critical Performance Parameters)

4. L“f]u%’jumau‘l,uﬂ'ﬁ’mgﬂi'wé’ﬂwmz LLammmm%ud’ausme] vounIasdy
(Configuration Layout)

5. Lﬂu%’jumauﬁﬁﬁayjaﬁazL%B@G?Tumﬂﬁwmmsummsumsﬁumwm6] wazaunsal
édﬂl@&LL@%QﬂL%@ﬂzﬁﬁuﬂﬁQSUiinﬂiua’]ﬂ’]ﬁEJ’]u (Second Weight Estimate: Refined Weight
Estimate)

6. Wutuneulunsimsigsianssauzvaansosdu (Performance Analysis)

7. Tupauanviny Ao MInIANAMEIEaN (Optimization)
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Operating
ltem No. Volts Prop Throttle  Amps Watts  Thrust ciency Torque temperature
) (A) (W) (G) (G/IW) {Nam )
50% 54 129.6 1149 4555 8.87 0.203
55% 6.1 146.4 1266 4776 8.65 0.222
60% 6.7 160.8 1373 4961 8.54 0.241
T;N;,,OSTCC;R 65% 7.9 189.6 1572 5278 8.29 0217 26
75% 10.8 259.2 2000 5889 7.72 0.349
85% 14.5 348 2453 6595 7.05 0.436
100% 18.1 4344 2871 7077 6.61 0.518
50% 59 141.6 1338 4198 9.45 0.263
55% 6.9 165.6 1515 4452 9.15 0.291
60% 84 201.6 1779 4832 8.82 0.344
-:_QESOISE 65% 9.9 2376 1981 5106 8.34 0.383 &)
75% 13.8 inz 2500 5735 7.55 0.484
85% 18.6 446.4 3096 6343 6.94 0.595
100% 23 552 3590 6806 6.50 0.685
50% 6.4 153.6 1420 3944 9.24 0.294
55% 8.1 194.4 1703 4310 8.76 0.354
60% 101 2424 1997 4660 8.24 0.410
MKl\\EZ;UZ 24 -:_?2502;—85 65% 12.2 292.8 2287 4971 7.81 0.473 36
75% 16.9 405.6 2890 5561 713 0.592
85% 22.8 5472 3542 6144 6.47 0.725
100% 28.3 679.2 4078 6549 6.00 0.851
50% [N 184.8 1710 3870 9.25 0.363
55% 9.6 2304 1995 4181 8.66 0.426
60% 121 2904 2358 4513 8.12 0.504
:Qf?:gs 65% 14.6 350.4 2695 4809 7.69 0.573 45
75% 20 480 3348 5344 6.98 0.705
85% 275 660 4130 5922 6.26 0.878
100% 334 801.6 4700 6297 5.86 1.002
50% 91 2184 1943 3752 8.90 0.448
55% 11.3 2Mm.2 2252 4057 8.30 0.515
60% 139 3336 2580 4372 7.73 0.600
Téglg;\?vR 65% 171 4104 3019 4649 7.36 0.691 HOT
75% 237 568.8 3760 5140 6.61 0.860
85% 322 772.8 4600 5650 5.95 1.042
100% 394 945.6 5150 5951 545 1.195
MNotes:The test condition of temperature is motor surface temperature in 100% throttle while the motor run 10 min.

UM 12 fegunsiientduainesliaeauiuluiin

Wevinsuszanaimtinuas fidsweslawasias aual aeluivinnsAuuanssous

Yaalnsulagldlusensy ecalc

P T, — g N
...insert your project name... a C
all data without guarantee = Accuracy +/-15% xcopterCalc - Multicopter Calculator v
General Mode! Weight # of Rotors: . Pressure (QNH).
7250 g [inciDve v 4 50 (o 1013 hPa
2557 oz flat v 114 F 2091 |inHg
Battery Cell Type (Cont / max C)- charge stale Configuration max_ discharge Resistance Voltage: Weight
LiPo 5000mAh - 35/50C v/|+! nomai_v 6ls [3 P 75% v 00029 |Ohm 37 \ Ccont. [128 a
50 Cmax [45 oz
Controller  Type Cugreat Weight Accessories Current drain Weight
max 40A v 40 Acont 0.006 Ohm 50 9 0 A 0 9
40 Amax 18 oz 0 oz
Motor Manufacturer - Type (Kv) - Cool KV (wlo torque) no-load Current: Limit (up 10 15s) Resistance. Case Length # mag Poles: Weight
T-Motor vl v| 340 romV 11 A@ 10 v 840 w v| (0069 |ohm 34 mm 2 205 a
search Prop-Kv-Wizard 134 inch 12 oz
Propeller Diameter Pitch # Blades PConst | TConst Gear Ratio
vj.[oo v 18 inch 61 inch 2 115 10 1 1 calculate

4572 |mm 1549 |mm

Hover Flight Time electric Power. est. Temperature: Thrust-Weight specific Thrust Configuration




Remarks:
Battery

Load:

Voliage

Rated Voltage:
Energy

Total Capacity
Used Capacity.
min. Flight Time:

Mixed Flight Time:

Hover Flight Time:
Weight

1006 C
2133V
220V

15000 mAh

11250 mAh
45 min
10.2 min
120 min
2304 g
si3oz

Motor @ Optimum Efficiency

Current
Voltage:
Revolutions®
electnc Power:
mech. Povier
Efficiency:

225TA
2154V
6749 rpm
4861 W
4139W
851%

Motor @ Maximum
Current

Voltage:
Revolutions®
electnc Power:
mech. Power:
Povier- Weight:

Efficiency:
est. Temperature

Wattmeter readings
Current
Vollage:
Pouier:

IT1A
2110V
6213 rpm
Te5TW
8801 W
439.0 Wikg
199.1 Wil
830%
77*C
171°F

15084 A
2133V
32174W
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Motor @ Hover
Current:
Valiage:
Revolutions*"
Throttle (log)
Throte (linear)
electric Power
mech. Power.
Pawer-Weight

Efficiency
est. Temperature

specific Thrust

1407 A
2179V
4032 rpm
50 %
62%
3065 W
2542 W
1723 Wikg
782 Wb
829%
45°C
13F
591gW
021 0z/W

Total Drive
Drive Weight

Thrust-Waight
Current @ Hover
P(in) @ Hover.
Plout) @ Hover:
Efficiency @ Hover
Current @ max:
P(in) @ max
P(out) @ max:
Efficiency @ max

3656 9
129 0z
19:1

5627 A

12492 W

10168 W
81.4%

150,86 A

33490 wW

26406 W
788%

Multicopter
All-up Weight

add Payload

ma Tilt
max. Speed

est rate of climb:

Total Disc Area

with Rotor fail

add to >>

7250
2557 0z
4422 9
156 oz
52°
58 kmih
36 mph
56mis
1102 f'man
65,67 d®

1017 88 in?
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Field of View

Field of View ( theta V = 53 82 degree , thheta H =36_18 degree)
H{m) Full Distance (m) Half Distance (m)
5 14 7
10 27 14
15 41 21
20 55 27
25 68 34
30 B2 41
35 96 48
[ a0 [ 109 | S5
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