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Background

As we all known, China is a veritable high-speed superpower.
By the end of 2015,China’'s high-speed rail extends over 19,000
kilometers, accounting for more than 60% in the world.
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I Accurate speed is 394km/h ?
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Maybe the speed is 393 or 395
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Magnetoelectric v=nDn/3.6
Wheel photoelectric  m—
speed centrifugal D is the diameter of the wheel
SE€ENsor Hall

n is the rotate speed of the wheel



Background

When the wheel slipping, invalid impulses will be recorded and the
result is error. Another speed measuring method — Doppler radar
may be a good way.
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According to the CTCS-3 (Chinese Train Control System Lever 3),
the new radar velocimeter containing two planar antennas and
DSP will be built up, and we call it “Dual-antenna Radar

Velocimeter. ” B
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Reliability Integrity

Two One The
planar antenna abnormal
antennas will mainly data will be
work together, measures removed, and
so the date low-speed, the output
will be and another value will be
compared one mainly Cross-
second by high-speed. checked.

second.
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Equipment Introduction

power board
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connector

Microwave module

haffle

DSP



Equipment Introduction

Pre-amplification
Modules
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There are four modules: microwave modules, power modules,
pre-amplification and signal processing modules.
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Equipment Introduction I Microwave modules

Principle of Antenna

f \ I. Kband, Antenna Angle : horizontal 23degrees
s ﬁ \\ ] BN vertical 13degrees;
/ / I 2. VCO radar transceiver based on MMIC

- ) 0 . technology;
: L MM IV 3. Working mode :CW/FSK/FMCW:;

1 p\ /N\\/ f'\ﬁ ﬂ} _ \ | 4. Separate transmit and receive path, the biggest

- Ll“)/jh R Vﬂm N A gain can be obtained ;
S I ) N S U [ A 5. Four reception channel s:I1. Q1. 12, Q2;

Angie’ * *| | 6. Dimension : (70 x 70 x 10)mm I



Equipment Introduction Pre-amplification modules

Microwave N Ampler —N  Chebysber
Sk V] | (60~100)times | | V] fﬁt}zl()g 5511161;)
Schmidt Ampler
DSP <\l: comparator /\\]: 100 times
shaping

Pre-amplification modules: The MC33079 operational amplifier is
used to amplify the weak sine signals about 60~100 times from the
microwaves, and then the 50 Hz interference signals will be
removed by the second order Chebyshev filter, and then 100 times
will be amplified, and will be shapinged by Schmidt comparator,
finally the TTL singles will be send to DSP.



Equipment Introduction Signal processing modules
HEEs

2000

: Multi-level | | | | |
Signals form Filterine and 1000 . . .
Transducers ) g ) ‘J OI'lglIlal 81gnals
Amplification |
* -1000

A/D
Conversion

1 1
200 40

0 x(n) = —Zp: a,x(n—k)+ Zq:bku(n —k)

The date signals are

> o

saved here 1000
FIFO Storage 2000 200 200 600 800 1000 1200

// _____ i ________ 00— 5 % 5 2 iw 2
7 \ Wy O'B(e™)B'(e™) O \B(e’ )\
| Digital uq_Px(e )_ A(eJW)A*(ejW) - w2
| Filtering ‘A(e )‘
| U ' : | : |
I * n Tt S T L RECETTTE EEPEREEE
l g i : : : :
: FET = = .
\ Transfer / 100 curve
\

~- _ _ ___r_——-——-—"'\"

Data Analysis

Flow Chart of Signal Processing oo s R m




Equipment Introduction
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Technical Index

Measuring range :
(10-400) km/h
blew 100km/h, MPE:x1km/h ;
above 100km/h, MPE:11%.

Anti-knock ;
Bulletproof ;
Antifouling ;
Electromagnetic compatibility .
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baffle
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Photos of Prototype
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Test Results

Laboratory
Test

Environmental
Adaptability Test

Motor Test

Train Test

‘ Five Tests

EMC TEST



Test Results Laboratory Test

Laboratory Test 1, Composition :

(1)f =24G Radar calibration

module;
(2) Millimeter wave
frequency counter;
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2. Technical Index :

(1) Range : X. K: (10~400)
km/h;

(2) Uncertainty :U < 0.1km/h,

(k=2) ;
15



Test Results Laboratory Test




Test Results Laboratory Test

Unit : km/h




Test Results Motor Test

Motor Test 1. Composition:
(1) Standard Velocity Meter

L-350;
(2) Multi-channels Data
Acquisition DAS-3;
(3) Test vehicle

2. Technical Index:

(1) Range: (10~250) km/h;

(2) Uncertainty :U < 0.1km/h,
(k=2);




Test Results Motor Test

Testing site Standard Velocity Meter L-350



Test Results Motor Test

Unit : km/h




Test Results EMC Test

EMC Test

According to general requirements of
railway products, the electromagnetic
compatibility test should be finished
before mass production.
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Test Results Environmental Adaptability Test

Environmental Adaptability Test

To ensure that the environmental adaptability of the product,
the vibration test, impact test, high -low temperature test,
sand and dust test, salt spray test must be finished.



Test Results Train Test

Train Test
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The test 1s now under way, so there are no enough test data.




Thanks for listening !



