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Design and Evaluation of a Control Stick for Weapon Systems Using RS-422
Communication and an Embedded Processor
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ABSTRACT

In military weapon systems, control sticks for weapon operation are essential. This paper presents the design and
performance evaluation of a control stick for weapon systems using RS-422 communication and an embedded processor. This
control stick is ergonomically designed, considering the hand dimensions of Korean pilots and mission convenience. The
circuitry and software based on RS-422 communication were designed using an embedded processor. A prototype of the
control stick was manufactured and subjected to a series of tests, including basic performance tests and various environmental
tests such as altitude, high temperature, low temperature, temperature shock, humidity, rain, vibration shock, and acceleration,
all of which met the required standards.
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Table 1. Specification of the arm grip

Description Specification
communication RS-422
power input 28V DC
power consumption > 56 W
dimension (mm) 140 x 170 x 110
weight 1.075 kg
number of switches 15
material Aluminum
Connector MIL-DTL-38999
2.2 3244
A Flme +RVE el Wiex Fagh
5VE 298 4 QLEE DO/DC AW E (LM S

AHgske] AAEA T 157IH 29 A= 5 2~9]A,
AEF 2902, 3 294, 2w 2947k E9H4
o7 AREHW, o 29X AEE ¢ H0=,
MCU(: Microcontroller Unit)Z AHEH  Atmegal280
9] GPIO(: General Purpose Input Output)® 2%
ok mg XF3 Y59 AsE HAAT= EdaR
Aol AlE= ADC(: Analog Digital Converter) ICS!
ADS11152 dgEY, 12CC Inter-Integrated Circuit)
BAloZ MCUOl Aedth, MCUE 294 2lae}
EdAafA AssE 448848 948 bxE s=
A 2]skal, UART(: Universal Asynchronous Receiver
Transmitter) & &3 gt F€Hd Ase
RS-422 E#AIH 2 SN6SLBCIS0S E3] RS-422 41
39l Tx+ Tx-, Rx+, Rx-9 Y] 7] Alzdo=z A2
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Table 2. RS-422 communication specification

Description Specification
communication RS-422
baud rate 115,200 bps
Flow control/ parity none
stop bit 1 bit
Communication
. 50Hz
period
STX | Length Data CRC | ETX
1 Byte 1 Byte ‘ Length Bytes | I 1 Byte | 1Byte |
Range of CRC calculation
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Fig. 10 Message format
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Table 3. An example of data for switch and

transducer
field
Type length | status Value
(byte)
idle 0
up 1
Sway switch 1 down 2
left 3
right 4
push 5
X -1000 - 1000
Transducer 4 Y 1000~ 1000
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Table 4. RS-422 communication specification

Test item Specification Results
Temperature MIL-STD -810G | OK
Temperature _ _

Shock MIL-STD -810G | OK

Altitude MIL-STD -810G | OK

Relative Humidity| MIL-STD -810G | OK

Rain MIL-STD -810G | OK
Sand and Dust | MIL-STD -810G | OK
Salt Spray MIL-STD -810G | OK
Fungi MIL-STD -810G | OK
Sunlight MIL-STD -810G | OK
Acceleration MIL-STD -810G | OK
Vibration MIL-STD -810G | OK
Shock MIL-STD -810G | OK
Gun shock MIL-STD -810G | OK
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