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To Collate and Footnote Zheng-Ho’s Astronomical Navigation Charts
through Stellarium Software

CE R L S A ke

Sheng-I Hsu  Yen-Tsao Wei Yu-Chih Chen Yi-Hsiu Lee Chao-Chung Sun

Abstract

Four astronomical navigation charts on Aceh Indonesia, Beruwara Sri Lanka, Dandi-Baxi India,
Raas-Al-Hadd Oman, and Hormus Iran, were prepared for ship navigation purposes for Zheng-Ho’s journey
to western oceans. Each chart basically provides two sets of star elevation angles, the first set includes Polaris
and Acrux while the other set includes Vega and Pollux. When a ship arrived at a port of call, the azimuth and
the elevation for each assigned star in the navigation chart should meet the previous record to position the
ship. In Ming dynasty a Kamal wood board was used to measure the star elevation in fingers instead of radian
degrees with low precision, therefore the conversion from fingers to degrees and vice versa requires a
regression curve and a stellar software.

In order to convert fingers to degrees, this study employed 16 Polaris elevation angles in fingers
observed around 1430 AD along the western Indian coast to establish a regression equation:
Y=1.094+1.601X, where X is an independent variable in fingers and Y is a dependent variable in degrees. It
is found that the figures recorded on these charts were comprehensive and explainable with help of the
computed results. However, some obvious errors were found, which could be attributable to aiming at Jupiter
instead of Pollux in April of 1433 AD, and other errors such as the misprinting of Chinese characters due to

some unknown reasons. With the assistance of Stellarium software, a temporary named “Leveling” star
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observed at Beruwara is confirmed to be Achenar (o Eri) while a “Canopy-Star” observed at Aceh is
confirmed to be Kochab (f UMi).

Due to the fact that some observational errors and writing errors appeared in these charts, which had not
been corrected before publication, these stellar charts are consequentially thought to be the records of
Zheng-Ho’s last made journey between 1432 AD and 1433 AD.
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b2}l = / K3E | Merak 2.3 165.432/56.382 124.8 0.021 79.7
g R | Jbfk— / K+ | Pherkad | 3.1 230.195/71.834 27.2 0.005 480.8
dbfi— /% | Kochab | 2.05 222.695/74.158 38.1 0.006 130.9
HIEEER il 38CAS | 5.8 22.740/70.250 169.9 0.028 92.5
BEER fEIZ 44Dra | 3.55 274.993/72.796 637.9 0.106 263
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g R Vega 0.0 279.216/38.730 470.1 0.078 25.0
Bl wifEil= b= Pollux 1.15 116.443/28.053 719.1 0.120 33.8
BEfAEL2 B = Procyon | 0.4 114.941/5.389 1283.3 0.214 115
HEtE SHTE 75 Alcyone | 2.85 56.868/24.113 52.6 0.009 403.2
EEEE B +5R= Acrux 1.25 186.659/-63.105 61.7 0.010 320.7
FFTEER EiE— Hadar 0.55 210.970/-60.376 55.4 0.009 525.2
Eala Rigilkent | 0.1 220.703/-61.357 4632.6 0.772 4.4
KEE KE— Achernar | 0.45 24.407/-57.227 105.7 0.018 139.4
K28 AL Miaplacidus| 1.65 138.389/-69.711 210.0 0.035 113.2
K 2° ENE Canopus | -0.65 95.983/-52.70 342 0.006 309.2
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