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A Study on Improvement Plan for Radar Surveillance Intercept
Terrain through Patent Technology Trend Analysis
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Abstract This study analyzed the patent technology trend of Radar Surveillance Intercept Terrain. Radar
Surveillance Intercept Terrain is a technology field that has entered a stable application period as
patents have been steadily applied since 1990, and technology development has been carried out for a
long time. A patent technology search was done based on published and registered patent documents
in five major patent application countries in the world where a large number of quantitative and
qualitative patents are applied for. It was also based on domestic and foreign patents published from
1990 to 2020. For the patent search tool, WIPS was used. Patent trends for the main technologies of
Radar Surveillance Intercept Terrain were analyzed, such as radar systems, signal and image processing,
radar antennas, and radar transmission and reception. Through this, the current technology level of
ground surveillance radar and the latest development trends of major countries were identified, and
technical information necessary for the establishment of related systems, such as the military's scientific

security system is intended to be provided.
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Fig. 1. Tech-Tree of Ground Surveillance Radar

2.3 24 M

AAEeIE ] Bo7le SFEAe Al Fig. 2
o o] AMHAE AdHstol A skt o

3,500719] A4 A% £ Hlolg &of LIt koj=E
AAsIL HEH oz Fagt HolE 1,819 AES
ek favolEE A 9 AgHos BAste] £
=719 53] 29 Folot dxd dR7]ES ZHSIA
t}. olE F F4l S5Vle 9 71es SRS A,

HFHoR Ve Bi £F 59 2UE =S58

STEP

Write a Search
Expression

01 Biigd 02 Brid 03

Patent Search Execution | Qualitative&Quantitati
ve Analysis

stee [RZ0)

Draw Condusions

« Patent Application Trends
in Major Countries
« Derivation of Major Applicants
« Analisys a Possession
Technology
« Deduction & Analisys of
Representative Technologies

« Trend of Patatent
Applications by Country
« Patent Technology Trend
« Latest Patent Technology

* Preconcept Research
« Write a Tech Tree

« Selection of search scope
* Write a Search Expression

« Run Research
« Handling Noise
+ Calculuation of Valid Data

« Deduction of Latest Technology

Fig. 2. Conceptual Diagram of Research Procedure
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Table 1. Search Expression of Ground Surveillance

Radar
Index Search Word
RADAR AND (“Lband" "Sband" "UWB band"
Radar |"millimeter band" "active array" "passive array"
System |"active electronically array" "passive electronically
array”
((cluster signal noise image picture jamming data
Sienal |fATEE "moving target) AND (removal elimination
8 remov* process® algorithm measure® analysis*
Image " . i 1 " I
Procesein )) OR MTI "moving target indicator’ multistatic
8| bistatic monostatic CFAR “constant false alarm rate”
((compensation AND ( wave shake*))
Radar ) f " .
antena transciever 'array antena’ radome shifter
Antenna
Rad f - W .
Senzcli Zrn d TRM "phase control" "gain control" "signal modulat*
: "signal demodulat* FMCW
Receive

FadlolEE A% 9 F4Hes BAste A 59
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Table 2. Patent Basic Data (Example)

No Data List. Contents

1 Nation Code CN

2 DB Type CN

3 Patent/Utility P

4| Literature Code A

5| Title of Invention Miniature L-wave band ROF light

transmitting-receiving module

A miniature L-wave band ROF light
transmitting-receiving module
disclosed by the present invention is

6 Summary composed of a light transmitting
module and a light receiving module
-skip-

Representative 1. one kind miniaturization L-band
7 K ROF optical transceiver modules,
Claim X

-skip-

8| Num of Claim 2

9 Patent No 2017-11328648

10 Patent Day 2017-12-13

11| Public Number CN 107749781

12 Public Day 2018-03-02

-skip-
32 Origina Link
33|  WIPS ON key 1513018000660
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Table 3. Main Patent Applicant of Foliage Penetrating

Radar
Nation Applicant Num| Main Application Technology
Moving Target Reward, RCS
Reduction, Frequency bias
CN | Xidian University | 96 | Selection, Automatic Target
Recognition Radar Sensor,
SAR Image
University of Multi-Target Detection,
electronic Clutter Processing, Noise
CN K 73 .
science and Reduction, Frequency
technology Modulation, LFM
China University )
cN of Mining & 36 Radz-ir Antenna, Slgnall
Processing, Target Detection
Technology
- Skip -
National Defense
Science & . .
CN Technology Univ. 10 Signal Processing, MIMO
of P.L.A.
DE Robert Bosch 10 Signal Processing
US | Witten Tech Inc. | 10 Image Processing
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Table 4. Search Expressions & Number of Searches
of Radar System

Num of Searches
Search Expressions
Sum| KR | US | CN | JP | EP
RADAR AND (‘L band" 'S
band" "UWB band"
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Table 5. Search Expressions & Number of Searches
of Signal & Image System

Num of Searches

KR | US| CN | JP

Search Expressions

Sum EP

((cluster signal noise image
picture jamming data target
"moving target”) AND
(removal elimination remov*
process® algorithm measure™
analysis*)) OR MTI "moving
target indicator" multistatic
bistatic monostatic CFAR
“constant false alarm rate”
((compensation AND (wave
shake*))

929 | 30 | 113|734 | 26 | 26
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Table 6. Search Expressions & Number of Searches
of Signal & Image System

Num of Searches

KR | US| CN | JP

Search Expressions

Sum EP
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antenna’ radome shifter

7 | 14 | 137 21
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Table 7. Search Expressions & Number of Searches
of Radar Send & Receive

Num of Searches

Search Expressions

Sum| KR | US | CN | JP | EP
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