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Abstract

Based on the straight rod as the research object, this paper uses the quadratic fitting method, genetic
algorithm and the quantum genetic algorithm (ga) to deal with shadow data and video, to set up the
sun’s shadow positioning model, from which the location and date can be concluded. Firstly, we trans-
form some pictures in the video and extract gray level matrix, process rod and rod shadow matrix in
binarization; secondly, calculate the shadow length at different times by the relationship of the pro-
portional, through the quadratic fitting for the approximate scope of longitude; then, mesh edit the la-
titude and longitude, iterate through all the points by the heuristic algorithm; finally, we regard the
shadow got by the latitude and longitude and the actual shadow as the objective function. When mod-
eling, we find that the heuristic algorithm’s convergence speed is slow, therefore we use the genetic
algorithm to the global search. In order to determine the possible date, we set up the sun shadow lo-
cating model which is based on genetic algorithm with binary coding to initialize the population, con-
verted to a decimal calculation fitness, through iteration obtain the geographic coordinates.

Keywords

Shadow Positioning, Matching, Heuristic Algorithm, Genetic Algorithm, Gray Matrix

ETIREHEZENARR FEMRB LR

3

R T2 N 2R, FHilE 7T
Email: 2695138723@qqg.com

=

SCEG| KR TR SIAIUK AR T A B W FU ). #dE {248, 2016, 6(1): 68-80.
http://dx.doi.org/10.12677/hjdm.2016.61009



http://www.hanspub.org/journal/hjdm
http://dx.doi.org/10.12677/hjdm.2016.61009
http://dx.doi.org/10.12677/hjdm.2016.61009
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

I
S
:L—r

WhsH . 20164E1 A 7H; A HEM: 20164E1H25H; RATHIE: 20164128 H

wm B

AU EMNFAN R, FAZRMETTE. BERENE TSR KR MSUET A, K
BILKPIR TR AARE, AT AT DAS it =5 B 3. B4, #UABThano B 3R B AR AR R,
SPEAEAT BT AR, R, REXUAXRERARNZOFRZKE, 8=k
BAREBLEORBOLE; 85, MESEMRL, RABRREEBHIFERR RE, BEGRT
MK SEREKRMUEE N B RS, SHhBAR. BN, RKIERAEENRSEERE,
WUZ RN EGEERER. ARETRNHREN, BrEREERRABEETRiEE, X
R g aIsaeihae, BN TR EENE, B AR LR,

XKigid
Brehn, e, BRAERE, #eH%, KEFER

1. 515

AL B BT R 2 A A H I AT SO R I A R R, TSR FE RS S
%Tﬂ@%ﬁﬁiﬁmmﬁﬁ /2T LA JE A P8 T SECATLAIL B T At A A e T ) J R i S KPR 1€ AL
FOR B2 I 5 S A PR B R BA ST AR A U, e WA 45 (0 R0 B — R 073, DRI AE v
SEHUILBE USRI T i — R AT TEOR, R BR 22 F AR . A0 er et o 2R A7 5 0 Bl AR S P 21K
RS T LR, AERBHIR T e MR BE RS SN 2 5635, AETH LR SE S8 13 B3 T2 R
VUL B A AN ATl R I T AN S

2. BRATFSYiRA
B AR SR IR B R e AL AR R ri e Aok AR 435 588 LA R

5 551
s B R
I LI
h K BH e A
5 01
¢ LR
N H %
t Bl @=yny i

3. {RBINT BRI
1 BT KEEURERIET
REELMATEA, 4 T 5 R EA =M, WA 1PUR,



£l 9=

T H A
I
S= @nh (1-1)

Horp, s ONEATRISE KB, | ONEATRIERE,  h KBS A -
ETAHEERNE KRR

B2 R[]0
sinh =sin d'sin ¢ + c0s & 0S¢ COS Q (1-2)
Hor, h AR, s NZSIAE, o NRMHIRE, Q AKRBAN .
FreL,
h = arcsin (sin §sin ¢ + cos 5 cos ¢ cos Q) (1-3)

ifil 12325 SCRR (2] [31%0
{(p = arcsin {0.39795cos [ 0.98563(N ~173) |} w0

Q) =15ST -180

Hrh, o MRS, NAHEL BEELH L HIFGETE, Q AKMHEEA, sT NEXKHE, Ll 24/~
it
X F3(L-4)F I sT , HZH SRR [3]) 50
{ST =t+At

At = (120°— ¢)/15° (-5)

Hr, ¢ NZEMAE, sT NEKRFHE, t AIbREE], At AR ZE.
3.2. MM SRR

X R RS A T 2t R R, FARAE AL AU TR SR AT AR 2 R, AR ON A AR, ST
e WE AR R B T AR

3.2.1. BIETHEMNREE M 1 WHR)

M O B A& R Akt 2015 4F 4 H 18 HEI S IEA-mEE], ARAEIHOE 1, WA TS &
EITIEN AR, REXBMGTHE . BRI BE I CUARHE, R RE I (B4R 4k, e 1 P
No

PR AR R 18] 5 22 1 Bl #2 — O AT 0L, T e/ —aRIE I E A TR

z, = 0.1489t7 —3.7519t, + 24.1275 (2-1)

Heb, 2 M LRFRERKEE,  t I 1 iRl
BN S B (K I Z0 R b IR I 2, et =12.599 , FTEAMISREA N
¢y =120°E —(ty sy —12)x15° =111.02°E

0min
o, @ NI LVHIRA R, ty, NME LRSS R 1

322 BETBEREENAKBI FEMER
AR B LK T L 56 T T00 s B HEWT m] BE AR s, AR Sl 8 20 AR, DASRAR IR “F s AR
ONe S AN K VVER (VSIS AN>SE e e Sl S v v N 2R VAL CICREN LS S



£l 9=

pNEEPIRE

KFHE A

Figure 1. Sketch map: The sun’s rays, rod and its shadow
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Table 1. Shadow length changes over time
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Figure 2. Sketch map: The sun’s rays, rod and its shadow
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Table 2. Attachment 1: the latitude and longitude and location roughly
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Table 3. Attachment 2: shadow length changes over time
72 3. Mt 2 LKPERTIE 1L

I 1) 12:41 12:44 12:47 12:50 12:53 12:56 12:59
MoK 1.247 1.223 1.199 1.175 1.152 1.130 1.108

Table 4. Attachment 3: shadow length changes over time
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Table 5. Attachment 2: the latitude and longitude and location
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Table 6. Attachment 3: the latitude and longitude and location
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Figure 3. The first frame color images
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Figure 4. The first frame of gray images
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Table 7. Shadow length changes over time in the video
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Figure 5. Gray level images after binarization of straight rod matrix
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PEAH: AKR R DL EATRS A S, AKCSFHETE A xy P EATHEE T .
B 3:
JE3TH [A] 13:09 13:12 13:15 13:18 13:21 13:24 13:27 13:30
X ABFR(CK) 1.1637 1.2212 1.2791 1.3373 1.396 1.4552 1.5148 1.575
y AshRCK) 3.336 3.3299 3.3242 3.3188 3.3137 3.3091 3.3048 3.3007
13:33 13:36 13:39 13:42 13:45 13:48 13:51 13:54 13:57
1.6357 1.697 1.7589 1.8215 1.8848 1.9488 2.0136 2.0792 2.1457
3.2971 3.2937 3.2907 3.2881 3.2859 3.284 3.2824 3.2813 3.2805

LT ARHR AR DLELFPRSG AR AR, ZKPHTE A Xy P, ELAT 6 BT M.

TRAE: MBI T 2015 4E A KR AR RS B R R A .
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