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Development of application for guidance and controller unit

for low cost and small UAV missile based on smartphone
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ABSTRACT

In the recent weapon system trend, it is required to develop small and low cost
guidance missile to track and strike the enemy target effectively. Controling the such small
drone typed weapon demands a integrated electronic device that equipped with not only a
wireless network interface, a high resolution camera, various sensors for target tracking,
and position and attitude control but also a high performance processor that integrates and
processes those sensor outputs in real-time. In this paper, we propose the android
smartphone as a solution for that and implement the guidance and control application of
the missile. Furthermore, the performance of the implemented guidance and control
application is analyzed through the simulation.
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Small but deadly Table 1. Nexus 5x hardware specification
Expendabuedmnz\ ---:::'.‘.i'.i'_'_f.iv_u Qualcomm® Snap | dragonT™
gkl Electric ' "‘ Processor | 808 processor, 1.8GHz
Propellerand ‘% . Hexacore 64bit, Adreno 418 GPU
vinasunturl 4 RAM 2GB LPDDR3
Oree [ g st tuptosonly Flash | 16GB, 32GB
grjr(ljcfrr‘gy i Wings‘;ta" - " together to identify targets LTE Cat 6
I and “push” propeller 2 6 F . Wi-Fi 802.11 a/b/g/n/ac 2x2
¥ eLength:3ft (90cm) 1\.,%‘%' P Wireless | MIMO, Dual band (2.4GHz,
5. ::n'f::ef;’,:‘t";';‘ggg;"“’ " ' é,& interface | 5.0GHz)
® Max flight time: 90 mins Bluetooth 4.2
_ NFC
Fig. 1. US Navy LOUST Concept ot GPS / GLONASS
vehicle Swarming Technology)7} ®] 3l =l A Digital compass
A= AT Fig. 13 o] 30t o]4 finger print sensor
o] Azte] =eEo WA AL WA, Android sensor hub
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Tk MBDAAFAE 20303 HEE atE v Sensor | oo ometer
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VIGILUSE 2337]1% 3t¥TH2]. VIGILUSE= Ambient light sensor
e TR0 gE 5o FHyPoF grle gl Hall sensor
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22E2%] Nexus 5x& A&ttt Table 1 A=
Nexsus 5x&] 3t=9o] 23S Ho]=t} Nexsus
5xE 1.8GHz HE=Fo] Z2AAME gAsta, 7t
&5, 7Zol2, Z7|Y4Al T vlisel AAMA Ba

Applications

Application Framework

Android Runtime

Libraries

Linux Kernel

- - N Display Camera Bluetooth Flash Memory Binder (IPC)

# 71EA ANSS 2323 ok g% ey | e | Gee | o Cowe | S

A3l g fd=Y dHIHREE fAL UsB Keypad WiFi Audio Power
Driver Driver Driver Drivers Management

USB, Audio, 412 2%+ Bluetooth, Wi-Fi, NFC
ol Aok [11, 12eA= HE=e] ey HEe
(I0I0)E USBE &dl ZmtEZC dAZ3}
PWM(Pulse Width Modulation) 2l& & =]
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Fig. 2. Android structure
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Table 2. MPU-1615 specification

Gyro Full Scale Gyro Sensitivity Gyro Rate Noise Accel Full Scale Accel Sensitivity
Range (*/sec) (LSB/*/sec) (dps/Hz) Range (g) LSB/g
+250 131 0.01 +2 16384
+500 65.5 0.01 +4 8192
+1000 32.8 0.01 +8 4096
+2000 16.4 0.01 +16 2048
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Guidance & Control smartphone

~

Internal sensor
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‘ Simulation
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Guidance & control
application

‘ Navigation algorithm |
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ﬁ Ground
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‘ Guidance & Control algorithm | Command
Control
Telemetry data Telemetry
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Fig. 3. System design
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result data
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Working thread . . .
S LI Fig. 7. Processing flow diagram of thread

Fig. 4. Application structure
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Fig. 8. The execution time of
algorithm on Nexus
5x without real-time
functionality
(normalized w/r/t T)
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Fig. 9. The execution time of
algorithm on
Raspberry—pi with
real-time functionality
(normalized w/r/t T)

RealTimeProxy proxy = newRealTimeProxy(); ‘

A WA £33k SchedulingPolicy ©lth. &
%229 7] scheduling policy?l Completely
Fair Scheduler(SCHED_POLICY_NORMAL)&
Z 33l First-in - first-out (SCHED_POLICY_
FIFO)?  SCHED_POLICY_RR(Round-robin)©]
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proxy.setSchedulingPolicy(RealTimeConstants.S
CHED_POLICY_FIFO);
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Table 3. The execution time comparison of
algorithm (normalized w/r/t T)

ey B o] s 5
Avr. 0.058 0.089 0.059
Ins | Max 0.307 11.69 2.65
Min 0.033 0.029 0.023
Avr. 0.088 0.132 0.1
Gnc | Max 0.055 6.451 1.597
Min 0.028 0.035 0.018
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