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ABSTRACT: In a wide window of applications it is necessary to determine the distance traveled by a vehicle accurately as tens of 
centimeters. Vehicles with ABS braking system offers the possibility of determining the distance traveled by the extraction pulse 
that is circulated through the system. To increase the accuracy of determining the distance is required to double the ABS pulses. For 
compatibility with any system purchase, these impulses are converted into TTL signal. The level of acquired signal from the ABS 
system is superior limited and amplified in order to eliminate the perturbations that could appear into system. Following the 
experiments and measurements this amplification minimum level was determined for the analyze circuits of ABS signals, that are 
compatible with the traveled distance. 
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1. INTRODUCTION 
For an adaptive Hall interface of sensor signals from 
the ABS to the computer data acquisition and 
processing acquired from measurements carried out 
on a particular stretch of road, should analize the  
conveys signals on the wiring connection (cable 
connection) of ABS pickup (Hall sensor) and the 
ABS computer. 

Hall speed sensors are called active because, in 
addition to the two terminals of the electrical signal 
measuring the speed, require an additional terminal 
supply (5V or 12V), figure 1. The sensor comprises 
a semiconductor element and an electronic circuit 
for signal processing. The rotation (the ring wheel) 
contains several pairs of N-S poles alternately 
arranged [1]. 

 

 
 

Figure 1. Principle of operation of a Hall sensor rate 
Description of the components: 

1. Magnetic ring 
2. Gap  
3. Hall sensor  
4. Speed signal (voltage). 

The magnetic element (1) is attached to the wheel 
where the speed is measured. Alternating magnetic 
poles will generate a magnetic field in the 
semiconductor material of the sensor (3) which leads 
to the reading of a potential difference (voltage). 
Voltage is processed and supplied to the electronic 
calculation unit (ABS), which converts to a speed 
signal (4).  

ABS computer cause the rotation of the wheel speed 
value, based on the frequency variation of the 
voltage received from the sensor [1]. 

Hall sensor [2] (3) runs on electric current through 
the semiconductor material is influenced by the 
magnetic field. Magnetic flux lines exert a force on 
the electrons (Lorentz force). Due to this force, the 
electrons are deflected to one edge of the 
semiconductor, depending on the intensity and 
direction of the field lines. This deflection of 
electrons produces a potential difference called the 
Hall voltage. 

This effect is more pronounced in semiconductor 
materials such as gallium arsenide (GaAs), indium 
antimoniura (InSb) or indium arsenide (InAs). 
Conductive materials (metals) Hall Effect is very 
weak because the density of electrons is very large 
and the effect of the magnetic field bias is 
imperceptible [2]. 

ABS transducer signals analyze was carried out on a 
vehicle type manufactured Ford Transit Connect in 
2012 left rear wheel.  
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These signals have the amplitude between 470mVef 
280mVef and a number of transactions for a 
complete rotation of the wheel of 86.  

This means that the levels of signal 86 to "0" and 
logical "1". For a square wave pulses have 43 
(levels). So rectangular signal from Hall sensor that 
is transmitted in this case for a full rotation of the 
wheel it is of 43 pulses.  

Following the analysis of Table 1, we can say that 
for a variable speed between 30km / h and 100km / h 
and a review of the number of pulses between 40 
and 60 for a full rotation of the wheel, it follows that 
the duration of a pulse transmitted by the ABS is 
between 6.15ms and 1.23 ms. 

To achieve a more accurate acquisition of data 
received transversal and longitudinal systems will be 
chosen during the triggers of the Boards of 25μs. 
When a pulse vehicle travels a distance 
corresponding to the number of pulses that is 
transmitted by the rotation of the wheel this is 
between 25.62 mm and 17.08 mm to 40 pulses to 60 
pulses.  

This calculation is made for a rubber-type 205-60 R-
16. For 43 pulses and coupled with the ABS 
electronic interface to obtain a 23.83 mm distance 
traveled by the vehicle at a push.  

The data corresponding to the above analysis are 
shown in Table 1. 

 
 

Table 1. Dependence of the vehicle speed and the duration of a pulse transmitted by the ABS. 
 

 
 
 

Following this analysis 25μs pulse formats have no 
loss situations impulses generated by the ABS as the 
minimum of 1.23 ms speed 100km / h is much larger 
than the pulse duration format (Figure 4).  

Knowing that the Hall sensor signal is transmitted 
amplitude range (280 ÷ 470) mVef and line 

impedance which send impulses to the Hall 
transducer ABS computer is about 1.5 kΩ, then to 
not influence the impedance will use operational 
amplifiers differential impedance to the common 
mode were approximately 20 times higher. So we 
have the operational amplifier input impedance of 
approximately 30kΩ. 

1,78 1,69 1,60
47 43,61 1,72 5,23 4,49 3,92 3,49 3,14 2,85 2,62 2,42 2,24 2,09 1,96 1,85 1,74 1,65 1,57
48 42,70 1,68 5,12 4,39 3,84 3,42 3,07 2,79 2,56 2,36 2,20 2,05 1,92 1,81 1,71 1,62 1,54
49 41,83 1,65 5,02 4,30 3,76 3,35 3,01 2,74 2,51 2,32 2,15 2,01 1,88 1,77 1,67 1,59 1,51
50 40,99 1,61 4,92 4,22 3,69 3,28 2,95 2,68 2,46 2,27 2,11 1,97 1,84 1,74 1,64 1,55 1,48
51 40,19 1,58 4,82 4,13 3,62 3,22 2,89 2,63 2,41 2,23 2,07 1,93 1,81 1,70 1,61 1,52 1,45
52 39,41 1,55 4,73 4,05 3,55 3,15 2,84 2,58 2,36 2,18 2,03 1,89 1,77 1,67 1,58 1,49 1,42
53 38,67 1,52 4,64 3,98 3,48 3,09 2,78 2,53 2,32 2,14 1,99 1,86 1,74 1,64 1,55 1,47 1,39
54 37,96 1,49 4,55 3,90 3,42 3,04 2,73 2,48 2,28 2,10 1,95 1,82 1,71 1,61 1,52 1,44 1,37
55 37,27 1,47 4,47 3,83 3,35 2,98 2,68 2,44 2,24 2,06 1,92 1,79 1,68 1,58 1,49 1,41 1,34
56 36,60 1,44 4,39 3,76 3,29 2,93 2,64 2,40 2,20 2,03 1,88 1,76 1,65 1,55 1,46 1,39 1,32
57 35,96 1,42 4,31 3,70 3,24 2,88 2,59 2,35 2,16 1,99 1,85 1,73 1,62 1,52 1,44 1,36 1,29
58 35,34 1,39 4,24 3,63 3,18 2,83 2,54 2,31 2,12 1,96 1,82 1,70 1,59 1,50 1,41 1,34 1,27
59 34,74 1,37 4,17 3,57 3,13 2,78 2,50 2,27 2,08 1,92 1,79 1,67 1,56 1,47 1,39 1,32 1,25
60 34,16 1,34 4,10 3,51 3,07 2,73 2,46 2,24 2,05 1,89 1,76 1,64 1,54 1,45 1,37 1,29 1,23

step time [ms]
pas n 

wheel 205 60 R 16 

width 
 

205 23,832 
factor 0,6 
talon 123 Imp. Transv 42 1001Distance [mm]
rim diam 406,4 Imp. Longit 10 238,32Distance [mm]
outer diam 652,4 
circumf 2049,6 

km/h 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
mm in m/s 8,33 9,72 11,11 12,50 13,89 15,28 16,67 18,06 19,44 20,83 22,22 23,61 25,00 26,39 27,78

40 51,24 2,02 6,15 5,27 4,61 4,10 3,69 3,35 3,07 2,84 2,64 2,46 2,31 2,17 2,05 1,94 1,84
41 49,99 1,97 6,00 5,14 4,50 4,00 3,60 3,27 3,00 2,77 2,57 2,40 2,25 2,12 2,00 1,89 1,80
42 48,80 1,92 5,86 5,02 4,39 3,90 3,51 3,19 2,93 2,70 2,51 2,34 2,20 2,07 1,95 1,85 1,76
43 47,66 1,88 5,72 4,90 4,29 3,81 3,43 3,12 2,86 2,64 2,45 2,29 2,14 2,02 1,91 1,81 1,72
44 46,58 1,83 5,59 4,79 4,19 3,73 3,35 3,05 2,79 2,58 2,40 2,24 2,10 1,97 1,86 1,77 1,68
45 45,55 1,79 5,47 4,68 4,10 3,64 3,28 2,98 2,73 2,52 2,34 2,19 2,05 1,93 1,82 1,73 1,64
46 44,56 1,75 5,35 4,58 4,01 3,56 3,21 2,92 2,67 2,47 2,29 2,14 2,01 1,89 
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2. FUNCTIONAL DESCRIPTION 
As TL082 operational amplifier can be used with 
two amplifiers in the capsule and it has very low 
noise.  

Figure 2 shows the schematic interface between 
signal transducer and interface Hall of ABS-HV Lab 
Jack U3 USB port communicating acquisition and 
processing computer (laptop).  
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Figure 2.  Interface circuit diagram ABS 

 

The first amplifier U1A type denoted TL082 has an 
adjustable gain between 1 and 11 times given by 
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impedance influence the work of the ABS system. 
ABS impedance is influenced by 2.36% less than 
5%. 
The second amplifier TL082 denoted U1B type has  

a fixed gain of
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The R26 semi adjustable potentiometers ensure the 
limit of ISO 01 opto-coupler swing his output (4 and 
5 pins). Therefore if the noise level is high and 
trigger the state of opto-coupler, then by adjusting 
the limit from R26, the integrated circuit U4A that 
works as comparing the open-collector output and 
will switch its output for the noise to be ignored. 

Following the above, any signal that exceeds the 
adjusted limit of R26, triggers at the end the opto-
coupler output and also command the doubling 
circuit of rectangular signal fronts. 
R21 resistor is connected because the integrated 
circuit working as comparing U4A have the open-
collector output and when switch in High state can’t 
supply the opto-coupler ISO 01 LED. So the R21 
current is calculated in this way that can ensure the 
correct working mode of ISO 01 opto-coupler. 
R19 resistor ensures the opto-coupler sensibility. 
In figure 3, is presented the circuit scheme of the 
comparer. 
The input signal range (280 ÷ 470) mVef is 
amplified 11 times (level adjustable) maximum U1A 
and 2 times U1B resulting output signal of U1B 
between (6.16 ÷ 10.34) Vef.  
As can be seen the amplitude of the signal at the 
output of the operational amplifier U1B is greater 
than  so you can use a triggering 



  

 119

circuit to eliminate any interference that might 
propagate on the BUS of ABS signals. 
This make the signal without ABS to have 
optocoupler ISO1 open and command line double 
front to be logical "0" when the control signal 
interface U3-HV Lab Jack is the logical "1". When 
the USB port is blocked and the signal on the 
command ABS USB port is active. This is done by 
output "open collector" of ISO 1 optocoupler 
CNY17-3 type. 
 

 
Figure 3. Comparer circuit scheme 

 
From the technical data of the optocoupler CNY17-3 
work times are deducted and delays introduced in 
the circuit figure 4. For a basic resistance 68KΩ 
(R19), the opto-coupler ISO1 time is td = 4μs; tr = 
18μs; tf =10μs and ts = 9μs.  
The minimum pulse at ISO1 is working optocoupler 
tp min = td + tr + tf + ts = 31μs. The ABS minimum 
signal pulse is 1.23 ms to 60 for a complete wheel 
rotation and vehicle speed at 100km / h. So 
optocoupler works properly. 
Therefore the optocoupler induced delay becomes 
negligible compared to pulses period for the 
minimum speed of the vehicle. More precisely, it is 
a delay almost equal with the period of a 25 μs 
pulse. This pulse is composed by the doubling 
circuit of fronts, as presented in Figure 5. 
The 25 μs pulses formation is given by the function 
of the or-only circuit. This circuit emits one “0” 
logic level only if the input signals are not 
synchronous, that explains the input intercalation, of  
one signal delay, controlled, in this way the delayed 

signal  should have a certain value and in this case  
of 25 μs.  
In conclusion the output of a or-only circuit will be 
“1” logic, as long as the inputs are synchronous and 
in “0” logic when the inputs are not synchronous. 
So, with one circuit or-only the fronts of a 
rectangular signal can be 
doubled.

Figure 4. Determination of the time delay and work 
optocoupler CNY17-3 [3]. 
 
Following these calculations we conclude that the 
error introduced by the optocoupler distance is of 
750.06 μm for longitudinal profile which means an 
error of 0.313% and 0.075% cross. These errors are 
less than 0.5% so we can say that it does not affect 
the acquired data. 
To improve the accuracy of the camera triggers 
double the number of pulses from 43-86. Pulse 
duration is given by the minimum triggers the 
camera and is about 25μs. At the bottom of the 
diagram in figure 2 is doubling circuit with 
adjustable front the landing of logical "0" to 15.4 mS 
to 30.8 mS. Figure 5 shows the scheme of electronic 
doubler front. 
The resistor R17 is used to adjust the output pulse 
width of 25μs value. Resistor R16 determines the 
minimum pulse duration doubled.  
The truth table of the integrated circuit U3 type 
CD4070BC [4] is given in Table 2. From the truth 
table we can see that if the input signals have 
identical logic level when output is logical "0" and if 
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different, then the output is logical "1". So, using 
25μs delay time of the signals which are different 
only in the transition pulse multiplying means by 2, 

to give a total of 86 pulses with duration of 25μs and 
the same period as the pulse 43. 
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Figure 5. Wiring diagram circuit, doubling fronts. 

 
 

 
Table 2. The truth table of the integrated circuit OR - 

EXCLUSIVE type CD4070BC 

 
 

The electronic scheme of the interface shown in 
figure 2 consists of the following blocks: block 
averaging voltage, block adjustable gain, block 
amplifier fixed triggers block and block optocoupler 
doubler front. 
Blocks adjustable gain, amplifier fixed, optocoupler 
and double fronts were discussed above. 
Mediation block supply voltage is used to create 
mass bud floating voltages ± 6Vcc.  
This block has a type amplifier U2 TL82 and two 
transistors Q1 and Q2 as a repeater. Output 
transistors are floating mass of operational 
amplifiers and negative feedback to correct the 
floating voltage of 0V.  
Averaging circuit voltage is used to maintain a 
floating ground voltage for amplifiers adjustable and 
fixed regardless of the voltage variations of +12 Vdc 
vehicle.  
Triggering circuit is realized with operational 
amplifier and comparator U4A U4B type LM339. 
The first operational amplifier comparator U4B is 
used as a repeater signal amplifier to fix U1B not 
influence task. Its output signal is between (6.16 ÷ 

10.34) VAC and potentiometer R26 can be adjusted 
to limit the optocoupler ISO1 to work and thus it 
could eliminate any disturbing signals in the chain 
ABS adjustable gain and fixed. Triggering threshold 
is adjustable from (1 ÷ 11) VDC. Operational 
amplifier comparator U4A has infinite amplification 
making trigger after crossing the threshold to switch 
to the other state.  
As we can see in the scheme presented in Figure 2, 
the integrated circuits U2B, U3B and U3C don’t 
have the inputs connected to the signals. These are 
not present into logical or analogical functional 
scheme, making part of integrated natural capsules. 
Being connected as presented in Figure 2 scheme, 
could eliminates the eventual oscillations that could 
appear if would have the inputs or outputs 
unconnected.  
One particularity of figure 2 scheme is represented 
by the mediation block of supply voltage of U1A 
and U1B amplifiers. In order to understand the 
scheme working mode we will analyze only this 
block that is presented in figure 6.  
If the supply voltage of +12V of vehicle battery is 
modified from variations reasons of charge then this 
circuit will maintain a value of half voltage of 
floating mass of two amplifiers U1A and U1B.  
By the realized reaction between the output of the 
two transistors (Q1[6] and Q2[7]) and the input of 
integrated circuit U2A (pin 2, that represents the 
invertors input) will be ensured the mass floating 
voltage at half of input value of +12V. 
This circuit of ABS pulses extraction and doubling 
the fronts have application into a patent [5]. 
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Figure 6. Mediation circuit scheme (floating mass) 

 

The doubling circuit of fronts, command the Lab 
Jack interface.  

This one also transmits the information to a Laptop 
as compatible signals for USB interface.  

The power supply of the doubling circuit of fronts 
and opto-coupler are charged from the Lab Jack 
interface. 

3. CONCLUSIONS 
With this device, the extracted impulses are 
conveyed by the ABS thus determining the distance 
traveled by the vehicle. 

Input impedance device (seen by the ABS) does not 
affect the signals conveyed by BUS ABS.  

By doubling the rising and falling edges the number 
of signal pulses ABS doubles as to enhance the 
accuracy of determining the distance.  

Signals are TTL compatible output device making it 
very easy to adapt to interface with the PC.  

Mediation block of supply voltage of +12V is useful 
in forming of floating mass of ABS signal 
amplifiers.  

These solutions maintain the floating mass at an 
equal potential with half of supply voltage no matter 
of its value.  

By doubling the ABS pulses fronts will double the 
determination precision of traveled distance by 
vehicle.  

By modification the level of the signal that will 
trigger the acquisition system of the signal from the 

ABS electric block, can eliminate the noise from the 
communication “bus” of the board computer of the 
vehicle.   

Therefore the interface that picks the electric block 
signals of the ABS system cannot transmit further 
signals with errors. 

Establishing the PC communication through 
optocoupler eliminates the galvanic couplings. The 
galvanic couplings are able to easily transfer the 
perturbations from a communication system. 
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