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Design of joystick of a radar simulator
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Abstiract: Joystick is widely applied in the virtual reality technology and simulative equipments, but
the related research is mainly limited on the game joystick and flying joystick without being broadened
further. When the functional requirement is complex, joystick becomes impractical and failed to meet the
equipment's demand. In order to control the change of parameters for the radar simulator by joystick, the
projects of hardware connection and software connection were presented, which were proved to meet the
functional requirements well. Therefore, the control on the change of simulator parameters by joystick was
realized. It can also provide a reference for the flexible controlling on flying objects in all directions by
joystick under the virtual reality environment.
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Fig.2 Relation between angle and voltage
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Fig.3 Hardware connect of joystick
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Tablel Numerical change relationship between key and handle shaking

numerical changes based on numerical changes based on
key type key key name variation range joystick up and down joystick left and right unit
label half push push half push push
BI the shortest 0-6.0 0.1 10 - - n mile
distance
B2 the shortest time 0-60.0 1/6 1.0 — — min
the time of
B3 extrapolation 0-60.0 — 1.0 — — min
H1 vector
B4 input speed 0-30.0 0.1 1.0 — — n mile/h
B5 motor speed 0-30.0 -0.1 -1.0 — — n mile/h
pe ~theamountahead 0-60.0 1/6 1.0 — - min
of motor
B7 motor azimuth 0+90.0 0.1 1.0 1.6 16 ©)
H2
B8 input azimuth 0-359.9 0.1 1.0 1.6 16 ©)
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Fig.4 Contactors distribution as the joystick shaking
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Table2 Partition and coding of contactors area
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Fig.5 Calculation of angle and coordinate
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contactor coordinate range angle range ¢/(°) status of joystick coding
P1 1<X<10 —22.5<p<22.5 half push 00001
P2 1<X<10,1<¥Y<10 22.5<p<67.5 half push 00010
P3 1<Y<10 67.5<p<112.5 half push 00011
P4 -10<X=<-1,1<Y<10 112.5<p<157.5 half push 00100
P5 -10<X=<-1 157.5<p<-157.5 half push 00101
P6 -10<X¥<-1,-10<¥Y=-1 -157.5<p<-112.5 half push 00110
P7 -10<¥Y<-1 -112.5<p<-67.5 half push 00111
P8 1<X<10,-10<Y<-1 —67.5<p<-22.5 half push 01000
P9 10<X=<20 -11.25<p=<11.25 push 01001
P10 10<X=<20 11.25<p<33.75 push 01010
P11 10<X<20,10<Y=<:20 33.75<9p<56.25 push 01011
P12 10<Y<20 56.25<p<78.25 push 01100
P13 10<Y<20 78.25<9=<101.25 push 01101
P14 10<Y<20 101.25<9<123.75 push 01110
P15 —20<X=<-10,10<¥<20 123.75<9<146.25 push 01111
P16 -20<X<-10 146.25<9<168.75 push 10000
P17 -20<X<-10 168.75<9p<-168.75 push 10001
P18 -20<X<-10 -168.75<p<-146.25 push 10010
P19 -20<X<-10,-20<Y<-10 -146.25<p=<-123.75 push 10011
P20 -20<Y<-10 -123.75<¢<-101.25 push 10100
P21 -20<Y<-10 -101.25<p=<-78.75 push 10101
P22 -20<Y<-10 -78.75<p<-56.25 push 10110
P23 10<X<:20,-20<Y<-10 -56.25<p<-33.75 push 10111
P24 10<X=<20 -33.75<p<11.25 push 11000
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Table3 Relationship between handle orientation and contactors area

direction of joystick handle contactors area in every direction  contactors area of half push in every direction  contactors area of push in every direction
up P2-P4,P11-P15 P2-P4 P11-P15
down P6-P8,P19-P23 P6-P8 P19-P23
left P5,P16-P18 P5 P16-P18
right P1,P9-P10,P24 P1 P9-P10,P24
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Fig.7 Numerical change as joystick handle shaking when“input speed” key is activated
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Fig.8 Numerical change as handle shaking when“input direction” key is activated
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