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ABSTRACT

The intercept method is mainly adopted in the field of sight reduction. Before
the calculator had not been developed, navigators usually used the sight reduction
tables as a tool to solve the calculating problem of the intercept method. However,
the sight reduction tables are proposed for the purpose of compressing tables and
tabular interpolation such that they always lead to inaccuracy of the results or
limitation of their further applications. Besides, when the special case that the
celestial body is above the zenith is encountered, the degree of azimuth is 90 shown
in tables and it usually confuses the beginner. In this article, we do not only discuss

the formulae of sight reduction tables and solve problems by consulting tables, but
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also illustrate the judgment of azimuth when the celestial body is above the zenith.
Finally, the formulae are adopted to develop a sight reduction program for marine
navigation. This self-developed program is validated with several examples in
artificial process. Further more, the error and warning message can automatically
appear in the special case and the program greatly improves expressions of the sight

reduction tables.

Keywords: Intercept method, the sight reduction tables for marine navigation, the

sight reduction program for marine navigation.
% 2
T G

RACEHME (7 (astronomical vessel position, AVP)R[I{H F 7540 {Fi(sextant)#H
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8 2 BRI = SR

[E B EOHIZR IR TR AR R IR = AP AR 2 s » AECE0HE
BTG RE(D) - KB FRE (dectination, Dec) iz &l A (local hour angle, LHA)
LIEDE o HORG RSN EESE AL o RIEAESIEIPIER A
(cosine-haversine equations) ~ HHAHTLAH (classic equation) ~ SZARTI MU AT
(cosine-four parts equations) sz N E7 8 L HI(Napier’s rule)S: « 55 B/ N {H
FRUAHENE » BRI R AT R AR HAHATT

sin He = sin(L) - sin(t Dec) + cos(L) -cos(* Dec) - cos LHA (1)

cosd -sin LHA

tan Z =
[cos(L)-sin(*Dec)]—[sin(L)-cos(tDec) cos LHA]
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Q)R B LHA £ 0° (LK) 180° (T RK)KE » At
sin LHA=0F » I Z =0 » JEFIE AL - Bt T AERK T TH4imE
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e 2 FERIR KEg i
Dec < Lat Dec = Lat Dec > Lat
LatN | LHA=0° ds, | Zn=180° | ds, | Zn=0°~360° | ds; | Zn=0°
Dec | LHA=180° | d's, { Zn=0° | d's, | Zn=0° d's, | Zn=0°
LatN | LHA=0° de, | Zn=180° | dc, | Zn=180° de, | Zn=180°
Dec | LHA=180° | d'c, | Zn=0° d'c, | Zn=0°~360° | d'c, | Zn=180°
LatS | LHA=0° ds, | Zn=0° ds, | Zn=0°~360° | ds, | Zn=180°
Dec | LHA=180° | d's; | Zn=180° | d's, | Zn=180° d’'s, | Zn=180°
LatS | LHA=0° de, | Zn=0° de, | Zn=0° de, | Zn=20°
Dec | LHA=180° | d'c; | Zn=180° | d'c, | Zn=0°~360° | d'c, | Zn=0°
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Z=180°+Z
Y 1—
ERHER Y
P Zn LR ES 7

[ b2 (PN A=k v ]

1




€ E A FHAR H-8 REATAFZA

B - pIRAsRE

BURE 1 - ARy B R B
[HRE]
B4 LHA © 60° ~ Lat : 32°N ~ Dec © 20°S » sRE & B HE A7 o
[F5E]
1, #HR§2295% -

2. {4ifHd Pub229pro

(AR ]

L AR 229 & REGFHEEER12°32.7 » KEEHAIAR123.5° -

2. {#fi] Pub229pro » SRAFIELGEIERR12°32.7  KEETHHIAR123.5° » SR{ERS
SRATE] 8 Fiiow o

The Sight Reduction Pfﬁgr‘éfn for Marine Navigation
o re T L ——— e
LHA NN —
Latitude (DR) | 32 | ofw ] " loNOS

Declination (6P) [ 20 ||~ ]" |ON®@S

- Answer .

He  12°32.7° [ Cormputing |
7 1235°
I 2365°
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FUILHA 582 ~ Lar @ 42°N~ Dec @ 10°47.5'N » REM B B HLRRS 5
fif o

(]
1. AP 229 5% » WA d only ¥ -
2, {fif Pub229pro -

[EE]
1. #EH 229 36 SRIEEFIREEIE S 30°48.3' » KBS ANIAR104.1° » R0
g 3 B

2. {FE Pub229pro » RIGETEEE R 30°48.3' » KU AR 104.1° > PRIERS
BANIE 9 B -

2< 3 i 229 3% d only FARE R BLRHE 5 {7 A

LA 58°

Lat 42°N

Dec 10°47.5'N

ht 30°16.0 d (+) 40.8

corr, for 40' ofd | (+) 317
corr. for 0.8 ofd] () 0.6/

He 30°48.3'

Zi 104.8° Zd (=)0.9°
Corr. (- 0.7°

zZ NI104.1°W

n 255.9°
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The Sight Reduction Program for Marine Navigation

-~ Input Arguments -
LHA 55

Latitide ©R) [ 42 1) [oNOS|

Deciination (GP) | 10 |'[475 ]  |®NOS

~ Answer
He 00483
i 104.1°
i 255.9°

9 TR R SRR e PR ERG SR(PIRE 2)

BURE 3 2R (BRI
iz

CUATILHA @ 114°24.3' ~ Lar ¢ 41°34.8' N~ Dec : 45°58.4'N » sREHEE
BRI F A -

[5#:]
L A 229 3R Wil RIS -
2. {HFH Pub229pro -

[R]
L HEERGED.  WISKIETAIR319° > A7 4 Fom o iR 229 22 d only ¥ »
RIGRT R R R 15°43.5 > W13k 5 PR - TR A B v B

DC'=3.3 » AC'=30.8 » W18 10 Fiof - SHE H, & DC' » 755 229 &N

14




AR REAR2 B A MH

(PR R (R EC'=0.0" i LM 5 C' Ehfiaway) KHl -

ACTHE » SRISEMFET RS - H, =15°12.7

AT

H,=H,-AC' - EC'=15°43.5 ~30.8'-0.0' =15°12.7'

2. AR AR 2 (Pub229pro) » SRIGHIERIRRS15°12.7 » KL
F5319° » SRR 11 Fios -
72 4 RSB KRE T (PIE 3)
base Zpse Zoat ~ Increment | Correction
actual Argument Diff.
Lat 41°34.8' N 42°N 41.2° | 41.1° | -0.1° 25.2 0°
Dec  45°58.4'N 46°N (S)| 41.2° | 42.0° | 0.8° 1.6/ 0°
LHA 114°243 114° 41.2° | 40.7° | -0.5° 24.3 —-0.2°
Total
Corr. 0.2
base 7 41.2°
VA N41°W
in 319°

5 HH 229 2% d only ¥RREM R EEEERHE G AE(BIRE 3)

LHA 114°

Lait 42°N

Dec 45°58.4'N

ht 15°02.1 d (+)42.6'
corr, for 40" ofd | (+)38.9

cort, for 2.6' ofd| (+) 2.5

He 15°43.5°

Zt 42.0° Zd (-)0.8°
cort. (-)0.8°

Z N41.2°W

Zn 318.8°
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20/ 10! 17° W
Laf 1°=60 cm
- Long 1°=44.589 cm
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17°00.5'W  p
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The Sight Reduction Program for Marine Navigation

- Input Argurments---- ,
LHA (114243 ]

° ]

Latitude (DR) [ 41 ] [348] |ONOS

Deciination (6P) [ 457884 ]" |ONOS

- Answer

He o 15°12.7" [ Computing |
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BIRE 4+ KESRNERIIRERIH
[RE]
EUTLHA @ 0° ~ Lat @ 30°N ~ Dec @ 30°N » SREH S B HERRY T -

[J5k]
1. &@E229%F% -
2. {#H] Pub229pro °

[FiR]

1. &R 229 3 SRIGRITIRIER 90° » REEHAIR 90° -

2. A Pub229pro » SRIGEIFLRIERR90° » KEEHAIFE 0°0 360° » AHIRK
BT EEPIERTE SR » B ERERANE 12 s -
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The Sight Reduction Program for Marine Navigation

—Input Arguments : ———
LHA o)
Lativde (OR) [ 301 ] |@NOS

Declination (GP) | 30 IOI }' éWNQS

CAnswer- Computing
He  90°0' S
7 0°~360°
7n 0°~360°

1 Azimuth is indeteiminatel
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A SR A R B R R S o B R K A U
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EIEFERARRE: » Wtk A T ARSI R - sE51 - BREIAGL
B RIE RO - REEGMERMEAE » BT R R a5
Bl AW ETTRRRE R A R A S Sl RIS AR SR
RREST, -
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