96. Optical Direction Measurement with Quality Indicator V14
UFO Doctor, Oct.6th, 2015

1. Introduction

The distance and direction sensing "Baby Duck to Mama Duck" is a combination of optical and
acoustical systems. Here we look at the optical direction sensing only, which gives also a time stamp
ZERO for the later LEISSKdistancemeasuring system.

2. Systen Overview
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Sensor Principle: /
- Synchronization by IR-LED stop, no RC synchronization PLL Digital Out
- Repetition evry 100 msec |_|
- Direction/Distance search after manual (later RC) command
- Baby head turns slowly counter-clockwise for Mama search Angle by US Phase (linear within +/-25 Degree, else no information)
- First direction detection (not precicse) by Opto System for angle +/- 45 Deg (Sample-Hold)
- Second precise direction detection by Sound System if angle +/- 25 Deg P J/
- First distance detection (not precicse) by Opto System for angle +/- 45 Deg
- Second precise direction detection by Sound System or angle +/- 25 Deg Precise Distance if in good sound contact, +/-25 Deg
or even more?
- Aproximative Opto Distance measurement by calculation of tstart and tstop Ve
We will use this PWM Signal as a Qualtity Indicator (long=ok)
0
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2. Introduction to the optical direction measuremergystem with Quality Check
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Fig. 2: Direction Sensing by optical Signals and Time @BR@or Distance U&SK measurement
Q-Signal and Directio&H Signal at short and lordjstances

The optical signal, radiatemmnidirectional in a horizontal plariey Mama Duck, is a 15.6 k#RLight

with a wavelength 0940nm, increasing in amplitude with t"2.

Because the received-Rght intensity drops with 1/r"2the receivedight intensity is a roughinear
measurefor the distance Baby Duck to Mama Duck.

However, we use the receiddight intensityherefor Quality CheckQ)only,the Pulse of the WM

should be within 1 msec (poor) to 22 msec (good)

Our main job is to quantify the direction informati@nd to get a time stamp ZERO for the later US
FSK distance measurement withdrEsynchronization

3. Block Diagram of the optical System
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Fig. 3: Simplified Bla®iagram

4. Simulations




4.1. Band Pass Amplifier with Clamp Limiter

This BandPass Amplifier should give an amplification of about 1&6iGsinus signals of 15.6 kHz with

a bandwidth of about 1 kHz.

The input amplitude may vary from 100 uV up to about 50mV. For preventing saturation the
feedback resistor of the second amplifier is clamped with anti parat@ldsies, limiting the output

to about +£450 mV
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Fig.5a. Band pass Trans Analysis, Input 0.1mV, Gain 1500, not clamg

Fig.5b: 10mV, clamped
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Fig.6: Band passignalswith very lowInput Signal (0.1mV)
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Fig.7: Band passignals withvery high Input Signal (20mV)
Top: Out2; below: Outl; Below: Vin, Bottom: Vramsieering input amplitude
Ramp=1000, Stop Drop to 1/2 at GrBec

Comment: At high and very high input amplitudie StopDrop is more or less constant at
about 08 mseg Jitter 0.1 msecThis is ok for precise US measurement at short distances.



4.2.Synchron Rectifier

This circuit shoultteat asinus signal 15.6 kHz with 50 to 500 mV amplitude. The Output Low Pass
Filter should give a response within 1 msec with little ripple in the range of 0 to max 2.5V.

The offset should be within 30 mV
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Fig. 8: 50mV Input
Top: LPOut, Offset <20 mV, 3dB delay 0.4 msec
Middle: Rectifie Out3

Below: Input Burst 50 mV, Sinus.@&Hz
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Fig. 9: 500mV Input (maximum expected input: 450 mV)
Top: LFOut, Offset < 20nV, 3dB delay 0.4 msec

Middle: Rectifie Out3

Below: Input Burst 500 migaximum expected input)




4.3. Synchion Rectifier, @QSignal and Sample

ThelJditer at the end of the @ignal for high signals should be within 0.1 msec, giving the precise
time stamp for the US distaneeeasurement. A jitter of 0.tnsecmeans an U8istance error o83
mm, ok for the LINE CommandgbyDuck 1,2,3, 4 should follow Mama with a separation 500mm)
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4.4. Analog Direction Calculation witample Hold

The Inputs are the processed @ignals Left (L) and Right (R)

The linear Direction SignalRLis stored by a sample hold and can be read any time by a DAC of a uC.
Full Left: 0.5V / Straight: 2.5V / Full Right: 4.5V

The Sample is taken whérR is > 1 V (REF) and hold up to the next Sample 100 msec later.

The actual Sample Hold IC IF298 is simulated here by the Voltage Follower U5, Switch S1 and the
Voltage Follower U4.

The Direction Output is optically displayed by two LEDs D2 andtiash IEEDs show the same
intensity, the direction is straight.

Fig. B: Circuit Input 1mV Sinus (long distance), L=R, L+R > REF (about 1V).
1st: Stored Analog Direction Signal for DAGC;2nd: LEBCurrents; 3rd: IR;
4th: Sample, REF andSpnal5th: L+R and REF

Fig. B : Analog Direction Output to u€ull Left Straight Full Right




