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19. Concept with FSK all 88msec and inverted delay measurement 
UFO Doctor, Jan, 6th, 2012                                                                     DRAFT 1.5 
 
1. Introduction 
The experiments in report 18 show echo and reverberation effects after FSK 
switching within a period of 22msec. 
 
1.1. Echo effect: 
The wavelength of a 40 kHz acoustic transversal wave is about 8 mm.  
An echo signal from a reflector with 4 mm distance variation means interference from 
minimum to maximum with the directly received signal. 
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Fig.1a. Test setup for echo experiment 
Test frequency: 39.2 kHz 
Reflector moving distance:  
0.1m within 1 sec, manually controlled! 

Fig. 1b. Amplified Mic signal 
BP out: 50 mV/Div, 0.1sec/Div, 
about 20 peaks, the theory is confirmed! 

 
1.2. Reverberation effect: 
The indoor test shown in report 18 at a distance of 3 meters, 2msec/Div showed the 
following reverberation effect: 
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Fig. 7g: Burst, 10msec on, 10msec off 
The received burst signal shows no 
longer sharp edges, but is distributed 
over more that 15 msec 
This is a first proof of reverberation!  

Fig. 7h: FSK, 40 kHz +/- 2% 
We see a false f2 signal to the left which 
recovers to f1 only shortly before the 
start of the FSK signal: very bad! 
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1.3. Frequency Response of the UST Material (Report 12, Dec 12th, 2011) 
 

Fig. 2. Frequency Response (only one pair measured), Input 2 Vpp 
The maximum transmission is not exactly at 40 kHz, but with our sample the 
maximum occurs at about 40.4 kHz. 
 
We use the Miru program Duc017 with FSK 40 kHz +/-2%. 
This means that the lower, continuous frequency f1 is much lower in amplitude 
compared to the higher frequency f2 sent out at the beginning with the synch signal. 
 
Please have a look at Fig. 4a to 4d and 6a to 6f: 
 
The low amplitude of f1 serves now as a pilot tone in order to keep the PLL in the 
lock-in range.  
The high amplitude of f2 give a strong signal, but due to reverberation and echo 
effects we should wait with the next call at least for 60 msec. 
 
2. New Concept (still with omnidirectional Speaker and Mic!) 
 
- The FSK is sent now with a period of 88 msec, provided by Miru program Duc017. 
  (3 synch aile pulses suppressed) 
 
- We use the first negative PLL-pulse (which we learned to be a reliable time mark) 
for the trigger to measure the delay to the NEXT FOLLOWING aile synchronization 
pulse provided by the TX aile channel. 
 
The distance measuring range is still limited to 6 meters only, but Miru is kindly asked 
to write the preliminary program Duc 18 for PLL triggered signals with real delay = 
measured delay – 22msec, many thanks in advanced! 
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3. Indoor Experiment with this new concept 
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Fig. 3. Test Setup for indoor experiments 
at following distances: 
0.16 m 
1 m 
2 m 
3 m 
 
Osci settings: 5msec/Div 
Top: Synch 2V/Div 
Middle BP Out 50mV/Div 
Bottom: Pin 8 of PLL as a quality monitor 
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Fig. 4a. Distance 0.16 m: ok Fig. 4b. Distance 1 m: ok 

  

Fig. 4c. Distance 2 m, ok Fig. 4d. Distance 3 m; still ok 
 
4. Outdoor Experiments 
(Sorry for the bad picture quality, but in Switzerland it is cold, windy, and dark)  
 

 

Fig. 5. Outdoor Test Setup 
 
Outdoor experiment on a cold winter 
afternoon 
 
Behind: Baby Duck with scope 
Front: Mama Duck at 2 meter distance 
 
Note: Wall of a house to the right! 
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Experimental Outdoor Results  
Scope settings:  
Time: 10msec/Div; 
Top: Aile Signal, 2V/Div;  
Middle: BP Out, 10mV/Div;  
Bottom: Pin 8 PLL Monitor, 1V/Div 
 
Scope triggered by the negative slope of the Pin 8 PLL monitor signal: 
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Fig. 6a: 1 m, ok 
20 msec and 16 mV 

Fig. 6b: 2 m, ok 
15 msec and 9 mV 

Fig. 6c: 3 m, ok 
12 ms and 4 mV 
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Fig. 6d: 4 m, ok 
9 msec and 4 mV 

Fig. 6e: 5 m, ok 
7 msec and 3 mV 

Fig. 6f: 6 m (still ok) 
3 msec and 2.5 mV 

 

 

Fig. 7. Evaluated 
Data: 
 
Delay = 22 msec 
– measured delay 
to the next 
synchronization 
pulse 
 
Amplitude: 
Mic at BP-out 

 
5. Discussion 
We think that we are now in a good way! 
 
Kind regards 
UFO Doctor 
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