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Abstract

Since the current international situation is so full of rapid changes as to be unpredictable,
new concept weapons have been playing an increasingly critical role in the wrestling of
countries in the modern military field. To be concerned, simulated electromagnetic curved
guns is one of products of this period. A design of a simulated electromagnetic curved gun
based on gimbal control is presented in this paper, which mainly studies three key points of
the dynamic system of the electromagnetic curved gun, 2DOF(two-degree-of-freedom)
gimbal design and monocular ranging algorithm. The voltage is raised to 120V to charge the
supercapacitor, and then STM32 triggers the thyristor to stop charging, and the supercapacitor
instantly discharges the magnetic induction coil to generate a magnetic field. Finally, the
projectile is ejected by Lorentz force in the magnetic field. In order to control the projectile to
accurately strike the target, the design puts the barrel and OpenMV camera on the gimbal. The
camera detects the target and measures the distance from the target. The gimbal rotates under
a certain elevation and deflection angle under the control of the PWM signal from STM32.

After actual testing, all operations of this design can accurately shoot 9 rings in 3.6s,
which has better performance than similar ones. In addition, because of the Bluetooth and

OLED display interfaces left on the hardware circuit, the system has good scalability.

Keyword: Electromagnetic curved guns; STM32; 2DOF gimbal; PID; monocular ranging

algorithm
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CMSIS Drivers CMSIS-RTOS File System
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void Motor_TIM4_PWM(ul6 arr,ul6 psc)

{
/IRCC ENABLE
RCC_APB1PeriphClockCmd(RCC_APB1Periph_TIM4,ENABLE);
RCC_APB2PeriphClockCmd(RCC_APB2Periph_GPIOB,ENABLE);
/IGPIO_Init
GPIO_InitTypeDef GPIO _InitStructure;
GPIO_InitStructure.GP1O_Mode = GPIO_Mode_AF_PP;
GPIO_InitStructure.GP1O_Pin = GPIO_Pin_6|GPIO_Pin_7;
GPIO_InitStructure.GP10_Speed = GPIO_Speed 50MHz;
GPIO_Init(GPIOB,&GPIO _InitStructure);
/ITIM_Base Init
TIM_TimeBaselnitTypeDef TIM_TimeBaseStructre;
TIM_TimeBaseStructre. TIM_Period = arr;
TIM_TimeBaseStructre. TIM_Prescaler = psc;
TIM_TimeBaseStructre. TIM_CounterMode = TIM_CounterMode_Up;
TIM_TimeBaseStructre. TIM_ClockDivision = 0;
TIM_TimeBaselnit(TIM4,&TIM_TimeBaseStructre);
/[Time_OC Init
TIM_OCInitTypeDef TIM_OCInitStructure;
TIM_OCInitStructure. TIM_OCMode = TIM_OCMode_PWM1,
TIM_OCInitStructure. TIM_OCPolarity = TIM_OCPolarity _High;
TIM_OCInitStructure. TIM_Pulse = 0;
TIM_OCInitStructure. TIM_OutputState = TIM_OutputState Enable;
TIM_OC1Init(TIM4,&TIM_OCInitStructure);
TIM_OC2Init(TIM4,&TIM_OCInitStructure);
I8 I 2 TR %
TIM_OC1PreloadConfig(TIM4,TIM_OCPreload_Enable);
TIM_OC2PreloadConfig(TIM4,TIM_OCPreload_Enable);
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TIM_ARRPreloadConfig(TIM4,ENABLE);
M &g
TIM_Cmd(TIM4,ENABLE);

¥

void SetPwm(int pwm1,int pwmz2)

{
TIM4->CCR1=1583+pwml;
TIM4->CCR2=1583+pwm2;

—. OpenMV &M
ARSI M A AR5 FARR, R RR BRI, BB R R Ay, I

%3%4 STM32F103, S5 45 — 2 Fp bR i [ BHG Sk A 2 5 Mk = Smleix - s 9 kg

tana

PEBS L, = %
41~ /& OpenMV 4% 3k 4 I FE T -
IRIARRE
ball_threshold = (255,0,0)

#IB LXK/

Board_ROI = (86,26,165,166)

#i %R IR

sensor.reset()
sensor.set_pixformat(sensor.RGB565)
sensor.set_framesize(sensor.QVGA)
sensor.skip_frames(time = 2000)
sensor.set_auto_gain(True)
sensor.set_auto_whitebal(False)
clock = time.clock()

#5: L HT4R1L

uart = UART(3,115200)
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#IUR R R R BB
def Compare_Pixel(blob_a,blob_b):
temp = blob_a.pixels() - blob_b.pixels()
if temp ==0:
return O;
elif temp > O:
return 1,
else:
return -1;
while(True):
ball_cx = Oxfd
ball_cy = Oxfd
Max_Blob = None
img = sensor.snapshot().lens_corr(1.3)
blobs = img.find_blobs([ball_threshold],x_stride=5,y_stride=5,area_threshold=6)
if blobs:
Max_Blob = blobs[0] #H &% K1) B An bk, MRz
for b in blobs:
if Compare_Pixel(Max_Blob,b) == -1:

Max_Blob =b
img.draw_cross(Max_Blob.cx(),Max_Blob.cy(),(255,0,0))
ball_cx = Max_Blob.cx()
ball_cy = Max_Blob.cy()

Ball_Pos=bytearray([0xC8,0xF2,int(ball_cx),int(ball_cy)])
uart.write(Ball_Pos) #&i%{& &=l

=\ WA IR ERFIET
ARV R LSS AE NN A, R S = A BT P A A R,
STM32F103 HI4ME A WA I 4288, VR NE ANIZ 684 BARRE Fscilin -
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u8 KEY_Scan(u8 mode)
{
static u8 key up=1;//HZ 4% HFx &
if(mode) key up=1; //3Z#5i%EH
if(key_up&&(UP==0||DOWN==0||LEFT==0||RIGHT==0||MID==0||START==0))
{
delay_ms(2);//2:+}5h
key up=0;
if(UP==0)return UP_PRES;
else if(DOWN==0)return DOWN_PRES;
else if(LEFT==0)return LEFT_PRES;
else if(RIGHT==0)return RIGHT_PRES;
else if(MID==0)return MID_PRES;
else if(START==0)return START_PRES;
}
else if(UP==1& &DOWN==1&&LEFT==1\
&&RIGHT==1&&MID==1&&START==1)
key up=1;
return 0;// JoHZBEE T

OLED E/rBEN ARG R B, 1RO DT ERATE A, BoR RGsirti
NHEEE, SRS R . WIRE T EW LT R

void OLED_WR_Byte(unsigned dat,unsigned cmd);

void OLED_Display_On(void);

void OLED_Display_Off(void);

void OLED_Init(void);

void OLED_Clear(void);

void OLED_ShowChar(u8 x,u8 y,u8 chr,u8 Char_Size);

void OLED_ShowNum(u8 x,u8 y,u32 num,u8 len,u8 size);
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void OLED_ShowsString(u8 x,u8 y, u8 *p,u8 Char_Size);

void OLED_Set_Pos(unsigned char x, unsigned char y);

void OLED_ShowCHinese(u8 x,u8 y,u8 no);

void I1C_Start(void);

void 11C_Stop(void);

void Write_I1IC_Command(unsigned char 11C_Command);

void Write_IIC_Data(unsigned char 1IC_Data);

void Write_IIC_Byte(unsigned char 1IC_Byte);

void 11IC_Wait_#1 Ack(void);

void OLED_Show_16(unsigned char x,unsigned y,int temp,unsigned char TextSize);

void OLED_Showfloat(u8 x,u8 y,float Decimal,u8 len1,u8 len2,u8 Char_Size);

BRY KENE
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AIRE, PUEBIRGHVBARBOTER . XIS, REFAHFE SRR m AR i AR
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