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A Method of Improving Detection Capability of
a Marine Radar on Small Targets

Abstruct

It is often the case that one finds difficulties in dis-
criminating a small radar target from other reflecting
objects andfor sea clutters on the sea.

The authors have developed a system which consists
of a specific reflector, here called a modulating reflector,
attached to the target and a radar under a brief modifi-
cation in its configuration.

The modulating reflector is a simple phase modulator
with an antenna such as a horn antenna.

When a radar pulse wave (f,) is incident on the
modulating reflector, - its frequency spectrum is phase
modulated by modulating frequency fpand then reflected
back toward the radar. If the radar receives, say, the
first upper sideband of the p.m. wave (fo+ fp), this
wave will be stronger than those waves from other
reflecting objects andfor sea clutters which cover the
above frequency band, thus good discrimination is
obtained.

A brief explanation of the theory and the system is

described and the results of the experiments are shown.
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Introduction of New Products

: IHI-DATA BRIDGE v 2 7 4 O

FBREETERR 2™

Outlines of IHI-Data Bridge System

‘ ' Ishikawazima Harima Heavy Industries Co., Ltd.*
1. gLl 2. LATLDEK
EEOKEFS, EEME XOEMm RO ey, IHI-Data Bridge & A7 ARKOY 7+ Y AT AXD

I DOEEEE O LEES R L CWwE T, THI-Data BRI TVET,
Bridge 132 @ X 5 RERD b & IO R LR L,
MR A b O E X CIRNEEOBR A BWicHRES
Nia vy . — ZHFAOREIEY AT A TY,

A AT A, BRERMNOE Y 2~ MERTHEP 5
NTVWETOT, RBCHLECERMRY Y« Y AT A
AR, BELMEY AT AT 5 LB TEE

B A LR A
F75 ey r—

DataBribge = Tv/—n

»j-o

PIUV l Fver 47
A4vs-7x-= ‘
i
| | 1
n VR | aer—2 |
NEn 1 !
!
T T A l |
\ / 1 \ 1
Y A _ 1
' i Lo .
\ 7’-’—;1 I |
- boFgA7vA) :
WERR 0\ s .
F4xTv4 P '
i
FRUm B R m e m e o
T pmsme R
%818 Data Bridge zv Yy — # 2 [ Data Bridge ® ¥ 25 AN

—Data Radar::-.-- Vv~ XX BEREFHEE
. - —Data Sailing T -+ v7, VA rBIORMEBERE LHIEY AT A
. | Data Sailing—
IHI-Data Bridge——Data Siling—| 1\ o oo 11 .. g AR 3 5 MRS 27 A
'—Data Pilot -+ 2V L — X EIENC X S EENRAES A T A

* EEMTHRERAFHE 2-2-1 (No. 2-1, 2-chome, Otemachi, Chiyoda-ku, Tokyo)



ELECTRONIC NAVIGATION REVIEW

Dec. 1973

: S
FBIRC 2 vy ~rO5E%, E2HICy AT AR
HERLET,

3.1 Data Raadr

Data Radar 1, oL — 4, rRSBIRY v
PHEDESRL LI, 2V 2~ BFIF L@ LT
VARTATT,

Data Bridge = v v — LA E LT v 5 16 LT

PPLiZfiNy — X L F—OMEET L, #Ohic 3y
FUYTLTWBE X — #/F®«7bw%EhA&ﬁT
LET,
HERETRO LB,
(1) HEt S o xvs
PPI Lo & —5y b 2Ky v RS TiEE (Joy-
Stick VoS~ L TR 60 B & ~ 7 » + OB
BiRiA%G, 0HMBOF 7y OB SR TFHEL <
7 MARRLET, BB, 158~ o r £ THE T
TyRVINTEET,
(2) 2=y - F—20%ER
CPA (RESIEERE) /TCPA (HeHEEEE)
Bearing/Range
True course/True speed
(3) PPl oERE~F
True motion/Relative motion
North up/Head up
Centered /Off centered
True vector/Relative vector
(4) & #
EEERER: I o F v/ LTVBEE 7y bR
SH305LINIT, B 5h LDFREL Tz CPA
U3y P NIEERT BARE B S 558, Bl
VEIVT v S 3MEBL, PPL Foigyax —4 .,
MEWEAD < — 7 B30 EHBERLET,
PR VIREEER: VT oV LTWE K —
Ty tD=a—BRTE, V5%V I BRARE
Lo E, BRMEEILET, (PPI ko=
— 7 RERAEREHIZFE L)
(5) Bty Iav—vav
&5 HABRC R 5 ML =NicY 3 2 v
— b¥BYIEECHLT, PPl oM e EissL s

LFEITAMOE BT LI 54 0L, CPA %
EME LR 8% HEIIEH E LERT 5 55D 2
HEERD 2T,
3.2 Data Sailing
(1) Data Sailing I _
BB IOV v A mOFEEIT X% Dead reckoning
BEREL, ROF — 2 2FF LIS,
o KBz~
o WiIRAEE 2~ 2
o HBYHIE C o X OWERS
o ZEgtAE TOEEER X ORI
Data Pilot 28EB XN TV BEEN, 22258
D EBNC Data Pilot NERE X E T,
(2) Data Sailing II
kfC Data Sailing | B THiEZEREES LA
DT, HECIMAIES X FY 7 + 0oilER
ﬁtab\ Data Pilot 2§42 ~2 %W T 5L
%m&ﬁfﬁébfﬁﬁ®%ﬂﬁ&ﬁ%T%
Z &7)>"C ERES I
o fEAfiE (NNSS) 2558
o Decca Navigator
o Omega Z55
o F7'7 . vp—.
3.3 Data Pilot
Data Pilot (3= v ¥ .~ #lfHiic X% Auto-Pilot T
B, ROBIEE~FEdVET,
(1) Rudder Control
ZDE~FRT 3R~ T 9 TYRF AT, L
@ Auto-Pilot Ty “HAND” %~ Ficfg4L ¥
B
(2) Manual Course
%éh%ﬁ%ktéla#%ﬁﬁmk%@?é
—~ T, 7E3k® Auto-Pilot ‘T3 “ Auto” Y
Li?o
(3) Data Sailing Course
I%MSMmgkibﬁﬁéhfn—xk%%ﬁ@
CT5E~FT, @i, AREDOYY 7 %, HENW
 REELR T~ ATHATT 52 LR TR ET,

VAT A



Hokushin-Magnavox Doppler Sonar

— 87 —

IR 27 F Ry 720D V75 Y F~—

() bt & & 8 ® F it

Hokushin-Magnavox Doppler Sonar

5%, WRBEIIKED </ F Ky 7 2L iy =
FATDOWTHNRER LE L, 40E, £O/F0 T
TV F DOV TTHALET,

1. HX-80BRKT7F/F—FvF L FL AT AL/

MmEDnY

OV AT A, OWERFTE HoAER 4GRS
[MOfRE, fE—RFRORE, ROER—AERFROMm
&, MBEYERTS, k7, WY 4 VvI/BELUNET
FEAH), 1E @FFATFa—H (600kHz, <
LAER, WENS ¥V /HE 0.3~30m, H4E 68
mm, fibic, 300kHz, 2.4~183m, 544 300mm % b)
6, Rk LEER, @FFa=v b 1ETHERSH,
KEMO Vv ¥ v/, BAREETOERMOEOR &M
BEDSOIBNL Y AT AT, ‘
PIEEE . AR5 0~38.00/7 v b, ZElE—ER
Filil 0~8.00 7 v b+, HEE: 0.01 / » FERIE 0.5%
OVFRpkEWE. BEEE: 0~7999.99 EE, &
¥, LEOWBE T v ¥ v 7HEEREL 5KETE, X
KbET oV I bNB X5 -TkD, ¥,
SAT, NAV, Y R5 A&, V—&, HHEOBERES 27
AEREERE AN T EHBETHVCEA Vv E~T =~
A=y PEEHLTVET,

2. MX-660 BkTTYF—FEHF—F

7o 2 HEBENB LB 7Y F—FEr —
£, 183m (300kHz) %721%, 394m (150 kHz) 327K
ECHEL S v+ v/ L, MEEHBELZFEIL, £hil
LOKEOHER CIEIEHIBICHA Y F v 2V S (R0
T 18.3m OEEARWARBIRLT) L&D, FAGEE
LB ET,

B - FROE— FBER:

WD 3EhLBERET,

Hokushin Electric Works Ltd.*

(1) MOEFHAZERLELLT:

AR : AR TEIR X OVERE/ AR T

AR BRSNS XOERE/ ARSI

(2) BEI-REMELLT Gkt~ FTda

R RED—ARB-BT B I CESR
2 —RACB o TR
Bik: E2 —ARB BB ICLNICERL
o= AR o TS
- (3) EdEREELLT:
fd: N/S Xt E/W
B N/S X0 E/W

A9 —Txz4A2=y b:

VA w2 VoA, FEFCEREE, WSRT — TRiHkER,
T4 VX NVEIFRE, T« VX ARTER, ERESTET
5HOBREMLTCVET, 4, WKEECXZEERED
HIEMETT, »

FHRlgEE:

fREE: 0~39.99/ o +
iFE: 0~999.99 {HE ‘

AR ’

fiEE: 0.01/ o b
iR 0.001 ¥E

BE: v
ol AR —1D 0.1% (0.2%/150 kHz)
HfE: 0.1%(BE 7 » ¥V 7K 0.2%/150kHz)

0.5% GiK 7w v 7B, Fik 122m
DLEoWE Y 7 v % v 7K, 183m Blk/
150 kHz)
FU7 b
9m/Kf

3. MX-600 & k75 F—iE ¥

* HRHAKER TAF 3-30-1 (No. 30-1, 3-chome, Shimomaruko, Ota-ku, Tokyo)



ELECTRONIC NAVIGATION REVIEW

Dec. 1973

EED MX-660 Mps b7 — 2 MEEEE R R b D
Ty, FIVARF o~ EEDEERIVE 2~ 4 .
TREETBAY 27 o, WKBERS (-3 2
2) THEIh TR ET., BREOME, HBS0T
R REEFARRAD 2V Eoa— R VAT ARE LD

SHECHATEL LS RHEF I TE D ET,
MX-600 3 k08 MX-660 B, WihdkikElE,
HTEFIAL, WE OWRRSL, IR HES e
TEMMAE LTHBEINEZLDOTT,

JLN-1001 »s v 2 F 7 5 v F —

H oA M o#k ol & kX

JLN-1001 Pulse Doppler Sonar

1. & =

BBRRE L, FI5 -
AEREAVIREHOMBLELELH, REROLATH
DOEF 6 KOBER L~ A2 XD FT T - o7 B
UARAH O3 HNER) % B H L RR T 5 HE T,

AEEVIHHEERT & U THERRHC S 5 VI3 okEE
IS IR T % 2130, HEWEY 27 208
PAEEANERIRE LCEHTE £,

2. 4 =

1) RT7E—2FROEDE v FVS, r—Y V7,
LORMEERNIC X 52D TV,

2) CW FRICHIRBIFHEFECHWHTE 5720
EESHECT R ET. EREEESOZENR~OE
D Z AP U RN T D RIRERR SR,

3) EBITIENIPFREE T > TwET,

4) K LED ERBOBHC X VHRIBEHTH
DET, a

5) @ THBRETH T,

6) AT 4 VXA I DEREBEEE L Lo T
%3,

7) NNSSv a5, TMUL— AW HEFHE L THE
kR

8) HEREE kLT KTS, mfs, ft/m, BEEE
LT NM, ki OFFREMSHEICREET,

9 EHWOBERBAER T RLET,

VF=ERTE~4A -0

Japan Radio Co., Ltd.*

3. # 3

1Y 28 RTE—~BASAR TS5 Y F—
2) W E 0.6~200m ShhidEE
' AR, L OB sk
el
3) H E # HitE 0—40 /7 v b
(0—20 m/s)
WELEA S 0—10 /o b
v ' (0—5 m/s)
MEEAIH 0—10 / v b
(0—5m/s)
1) BUNEEEA 0.0/ 9 b (0.01m/sec)
5 EERE  *£1.0%
6) & T EE wE 0—9999.99NM (km)
7 B ik — .
a JKIRHHIE Y3 RK—I X HEBHBIE
—5°C~+40°C
bR HIE FEAS 0~4.0%

CEFIMMIE  TEASN  £5° CEREHERHCEGE)
d¥oFvZ -u—) vy .
KT~ nBRIT LD EERIE
+5°
8) [HHIABEI R 300kHz oS
9 F—xHA NNSS, T™M v — &4 e

bl
A

* HEHZET TEE 5-1-1 (No. 1-1, 5-chome, Shimo-renjyaku, Mitaka-shi, Tokyo)



" Doppler Sonar System — 39 —
o E | A Tamn e
SRR TR M T 75 o TR BRI e e e
ORERO—HEE L CHLET, 254 - ‘
ER I GE SRR UEERETAERE 29
LEAE X VELNARE: FERER gL D 20T
CHBREER X DB 1.0% DRI Ao T BT 0T |
RTXELR, 1
T—{fr : : Time

FFS eV F—e AT L

R &t EHE R

Doppler Sonar System

1. gLneE

RO E KL, it o TR A JTH A, &l
OFFLE OB EBUHER TV 5, HifTEOR bE
AR UOinE, HEORESITROR M,
FigtE, ANbiciooL LE2LND,

[ A @ boundary layer @ BE S h i BOREM Lic
HETHBBRC LS P SHREAALERAE—T -
v FBRERAIhLICVE o7, BHRATRKF 77 - AE
~F - 7 2R CBFE L. MARCARDT #f
DFTF«VF— AT 2WHOBRTF Y — E REHE
ERL TS, RGO MR X< XD
AMETEK/Straza 25 [P NMBFEIC Wiz o T 5,

2. RATLOBE

FEHM A OGBSOV T L OBMEZ B2,

(1) #EW ok HaE, FORE-AFT % X O~
PORT-STARBOARD 4 HIAIC/KiE & D 60 EETHic
VT CRE L, MEEEC X 5REOHAEZERL T
b,

(2) BEOEZEE— PHBKEC X > THENCE
FEBCX -T2V b e—-AEh, BEMIOELEAS
YHRIREBIC & 2T O ELET, EEHEOR LE

KODEN Electronic Co. Ltd.*

2o TW5B,

(3) ZEESCRETHIHERIEHRELEORES
RSB D W@ Phase Locked Loop % & ik
7 Frequency Tracker [EI&RZ{HH L T\ 5,

(4) EZEEBRIERT 208, F—274
27U A EBIETRCT 4 D2 ALEN, Ex ORI
X AREZORERFILEL TN 5, ‘

(5) }FVAY 2~V BBELGOERTFE—F

oYYV I RCEE L CEBOBEEHY, BT

VA 2~ RINET B LY/ (Sea chest) ity — b3
NTERERALTVSRD, EHEOFVAY 2 —~FE
PSRk E F 547 » 7T DBRERR,

(6) HFMEBHITTE U CBRER RIS R EHR 2D
g z0 T, True Motion Radar fhiD 2 v ¥ - — &
AT ARFATELERTE S, ,

(7) F=2F 4 ATVARETT VX ARRODD
1, BESLLCEF T T4 o7 74 SBFALEDD
REALTV LD, EHELTTLT —F 5K BF
5HTH 5,

3. LAFLDEK
(1) MRQ-4011/12 (Speed log)
Main Electronics Assembly 174

* FETERSL) K L okiF 2-10-45 (No. 10-45, 2-chome, Kami-Osaki, Shinagawa-ku, Tokyo)



ELECTRONIC NAVIGATION REVIEW

Dec. 1973

— 40 —
‘ Transducer Junction Box 17
Transducer Array 17

Analog Display Unit
Digital Display Unit

1 7 (MRQ-4011)-
1 5 (MRQ-4012)
(2) MRQ-2036 (Docking and Navigation Aid)

PLET Uik gy R
AL, ZOUMIA— =T
1 v 7 CRHLE 2ok ok
IRTVTIRE > TEBIS h
%,

Electronics Cabinet 17 (4) 5F W # B 0~25/ 9 b (RAE~Fu/)
Junction Box 24 0~40/ v -+ (Fore/AFT i)
Transducer Array 2 (Foxvy)
Wheelhouse and Wing Display “J” Box 3 # 0~10/ w b (Port/STBDii})
‘Wheelhouse Display 17 (Fo®v)
Wing Display 27 (5) B % BE ¥ 0~9999.99% 5
. (6) #& B GrEEEREo 0.5%) +
4. EEE® 60 ft/hour )
(1) %ZEEWEK 300kHz (7) & B 115 Vac+10%, 230 Vac: '
(2) #& m A 3 10%, 60Hz+5%
(3) ¥ = # E MEPDL6007 1 — bKREE 150 Watts (MRQ-4011/11)
' TUERHEEE, 600 7 4 — b 500 Watts (MRQ-2036)
ERMERRSBIN S FERE
£ £ OB T A B GEER®
H & B OB oH £ (TEBAE)
E & o R GERERAE
. KR AN —  (BTHERIERD
BT 45 F ¥ OF (BEEEF
M B hERTERRAL
AKRE £ 5 (BERMZERRSH)
OH IR (B TERNSH)
"B W (LR
MO —  CRRERSIA RS
WHEHRE [ H & GFELATEKRRAH)
ANB O OB (EERELT)
% OE FTH Cemposgeiad Waf AT
%k B (BRBEXY) oul g/ 53$7
@ oK #® (FERUKEKRZ) %9, k.25
OB X = (ARERRRAHE).
B A RS (BARENRRRA)
i EE HE B B (BAREHL)
& B FE — (kES)
HEBBEGOR H N — (BFREWER
SFBRE OB B : A GEERAD
HHE®RE 2 8 ® F GEEET



Record of the Work Carried Out by Japanese Committee for Radio

Aids to Navigation During Japanese Fiscal Year 1973

— 41 —

Record

W 47 B HF O WG

BEMEMERFE R

Record of the Work Carried Out by Japanese Committee for Radio
Aids Navigation During Japanese Fiscal Year 1973

Reguler General Meeting

May 30, 1972: The general meeting was held at the
Memorial Hall of the TOKYO University of Mercantile
Marine with thirty-five members of attendance.

1. Report on the activities of the Committee during
the fiscal year 1971 was presented and approved as
drafted.

2. Report on ﬁnancing of the Committee during the

~ fiscal year 1971 was presented and approved as
drafted.

3. As a result of the election to appoint new staff
members, Prof. Toshitada MATSUYUKI of TOYO
University was appointed Chairman again, and
Prof. Minoru OKADA, President of KOGAKUIN
University and Prof. Kazutami SYOJI, TOKYO

University of Mercantile Marine, were also re-

appointed Vice-Chairman. Secretary members were
all appointed as drafted.
4. The draft work plan for the fiscal year 1972 was

submitted by the Secretariat and approved as drafted.

5. The budget plan for the fiscal year 1972 was
presented by Mr. IIJIMA, Chief Accountant, and
approved as drafted.

Extraordinary General Meeting

December 19, 1972: The extraordinary general meet-
ing on the partial amendment t6.the Committee’s annual
subscription rates was held at the council hall of the
Maritime Safety Agency (MSA). Thirty members
attended the meeting and fourty-nine members submitted

Secretariat*
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the letter of attorney.
The draft subscription rates was presented by Mr.
IIJIMA, Chief Accountant and approved as drafted

after some discussions.

Research Meeting

1. May 30, 1972: The first research meeting was
held at the memorial hall of the TOKYO Univer-
sity of Mercantile Marine following the General
Meeting. Mr. Yoshio YAMAKOSHI of MSA
gave a lecture on the subject of ‘“Results of Eval-
uation Test for RACON”. Thirty-five members
attended the meeting.

no

July 19, 1972: The second research meeting
was held at the MSA’s council hall. Lectures were
given by Mr. Kiyoshi KAWAKAMI of MSA on
the subject of ““Attending the 10th International
~ Hydrographic Conference ”, which -was followed by

Mr. Hiroshi SUZUKI, TOKYO Fisheries Univer-

sity, on the subject” Application of Underwater -

Sound to Fishing”” and by Mr. Kiyomi MINOHARA
of FURUNO Electric Co., Ltd. on the subject
“Development of Hydrographic system using un-
manned boat’”. - Thirty-six members attended the
meeting.

3. November 17, 1972: The third research meeting
meeting was held at the memorial hall of the
TOKYO University of Mercantile Marine. Mr.
Yukio IIJIMA, TOKYO University of Mercantile
Marine, gave a lecture on the subject of “Gun

Diode Oscillator as Life Saving Apparatus’ and -

this was followed by the lecture ¢ Cathodechromic
Storage Display Tube and its Application” by Mr.
Kunio MATSUDA of Mafsushita Research Institute.
Twenty-seven members attended the meeting.

4. December 19, 1972: The fourth research meet-
ing was held at the MSA’s council hall. Lectures
were given by Mr. Yahei FUJII of the Electronics
navigation Laboratory, the Ministry of Transporta-
tion, on the subject ““Reports of Conference on
Marine Traffic Engineering in LONDON and Japan-
U.S. Transportation Research Panel” and by Mr.
Yoshio YAMAKOSHI, MSA, on the subject
“Participation Report on the First OMEGA Sympo-
sium”’. - Thirty-five members attended the meeting.

5. February 28, 1973; The fifth research meeting
was held at the MSA’s council hall with sixty-one
members of attendance. Prof. Toshitada MATSU-

"YUKI of Defence Accademy gave a lecture on the
subject “ Considerations for Radar Detection of
Small Target” which was followed by Prof. Tarao
MOZAI, TOKYO University of Mercantile Marine,
on the subject *Hybrid Navigation System and its
Test Results”

6. March 20, 1973: The sixth research meeting
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was held at the MSA’s council hall. Lectures were
given by Mr. Ryoji SIMIZU and Keinosuke UEDA
of OKI Electronic Co., Ltd. on “Development of
Depth and Position Indicating System” which was
followed by Mr. Megumi SAKANO of Ishikawa-
jimaharima Heavy Industries Co., Ltd. on ‘Data
Bridge .
Sixty-two members attended the meeting.

Inspection Trip

1. JUly 27, 1972: Members made the special in-
spection trip to “Kitano-maru” equipped with an
automatic marine radar data plotter *Digiplot”
berthing at TOKYO International Terminal Center.

. 2. September 28; 1972: Members made the inspec-
tion trip to ‘“Tokai daigaku-maru Nisei”” and the
Marine Science Museum of TOKAI University in
Shimizu city. Eighteen members joined the trip.

Secretary Meeting

1. May 8, June 30, October 23, 1972 and February
16, 1973: Planning secretary meetings were held
to draft the budget and work plans as well as to
deliberate the agenda for each coming research
meeting and the partial amendment to the Com-
mittee’s annual subscription rates.

2. July 19, and Decmber 19, 1972:  Editorial
secretary meetings were held to discuss the editing
plan, articles for the bulletins, No. 14 and No. 15.

_ Publication of Bulletin and Distribution of Papers

1. December, 1972: The Bulletin of the Committee
“The Electronic Navigation Review, No. 14"’ was
published.

2. March, 1973: The Bulletin of the Committee
“The Electronic Navigation Review No. 15" was
published.

3. February, 1973: ‘Radar Navigation Manual”’
revised and enlarged edition was published by
KAIBUN-DO Co., Ltd. )

4. Papers concerning electronic navigation were dis-
tributed to the Committee members.

Member

The newly enrolled members during the fiscal year
1972 were as follows:
Corporate member:
Individual member:

OKI HAKUYO KIKI Co., Ltd.
Naoteru HIROTA
(Maritime Safety Accademy)
Sigeyuki DOI (Nagoya Tele-
communication Technical
college
Masato MAEDA
(MSDF'. Services School)
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