
1

TP2 – ULTRASONIC RADAR
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TP2 – Ultrasonic radar 

• Ultrasonic system 
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TP2 – Ultrasonic radar 

• Proposed technique

• Periodic sampling  

Trig	

Echo	

Tgen Tr ecept

Tdist

t0 t1

Te

nbrUn	

finReception	

𝑇𝑔𝑒𝑛= 100𝜇𝑠

𝑇𝑟𝑒𝑐𝑒𝑝𝑡= 50𝑚𝑠

𝑇𝑒= 100𝜇𝑠
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TP2 – Ultrasonic radar 

• Proposed technique

• System decomposition 

Timer	A	

ultraSoundMgt	

Trig	
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• Processing description

Main function (inside while(1))

UltraSoundMgt

TP2 – Ultrasonic radar 

Generation

Reception

Trig=1
index_time+=1
nbr_un=0

Trig=0
index_time=++
nbr_un += Echo 

index_time < INDEX_50ms

index_time=INDEX_50ms

index_time=0
nbr_un_final = nbr_un
fin_reception = TRUE

index_time=1

Compute 
distance 

fin_reception = TRUE

fin_reception = FALSE
Distance = ComputeDistance (nbr_un_final)

Transition test

Action executed when 

the test is TRUE 

State. 
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TP2 – Ultrasonic radar 

Trig	

Echo	

Tgen Tr ecept

Tdist

t0 t1

Te

nbrUn	

finReception	

x(t)

CNT CNT = ARR CNT = ARR

main

(UltraSoundMngt) TIM2_IRQHandler

compute_distance

vumeter

CNT = ARR CNT = ARR

Trig

Echo

finReception

distance 
distance(cycle1) distance(cycle2) 

GPIO Read

GPIO Write GPIO Write
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TP2 – Ultrasonic radar 

• GPIO specification 

• PA1: output channel 2 of timer 2 to control the period 

• PA5: logical output to control the interrupt period  

• PA12: logical output for signal Trig 

• PA8: logical input for signal Echo 
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TP2 – Ultrasonic radar 

• Timer specification 

• Generation of an interrupt every 

• Timer TIM2 

• Generation of a clock at 10 KHz with a 50% duty cycle 

• Output channel 2 used to test and validate the period 

• Timer input clock : TIMx_CLK = 180MHz

• Timer development step 

• Step 1: 

• Generation of a clock at 10 KHz with a 50% duty cycle

• Validation on PA1 

• Step 2: 

• Setup of the interruption

• Validation on PA5 

𝑇𝑒= 100𝜇𝑠
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TP2 – Ultrasonic radar 

• UltraSoundMgt

•

2



10
TP2 – Ultrasonic radar 

• ComputeDistance


