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Application and precision analysis of several surveying methods
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XU Wen-bing"?, GAO Fei*, DU Hua-qiang'

(1. School of Environment and Technology, Zhejiang Forestry College, Lin’an 311300, Zhejiang, China;
2. School of Civil Engineering, Hefei University of Technology, Hefei 230009, Anhui, China)

Abstract: This paper compares and analyzes several surveying methods in forestry resource investigation via
an analysis of experiment datum and theory reasoning. The research findings are as follows: (1) The compass
could only satisfy the criteria and standards of surveying sample plot due to its roughness; and its accuracy
would decrease significantly while distance and vertical angle increased; the compass was inconvenient,
imprecise and inefficient for large scale forestry acreage survey or special scientific research. (2) When the
length measured by total station was not over 100 m, semi-observation accuracy of distance measuring could
reach 1/10 000 and height measuring error wouldn’t be over 1 ¢m; and the measuring was hardly affected
by distance and vertical angle. (3) When acreage and length were over 3.34 hm? and 100 m respectively,
handy global positioning system ( GPS) could replace compass, and its measuring accuracy could be
improved by coordinating difference or modifying parameter of coordinates transform. Besides, development
of network real time kinematic (RTK) with total station would be main instruments for the precise forestry
surveying. [Ch, 2 tab. 13 ref.]
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XB)H: p WEE, p =206 265, Table 1 Compass’ mean square error and relative error of range

MG RTLLES, WEPRES [, o BUIE observation on the condition of different vertical angles
L, B B B R R A R, mAs R K £/ (°) 1R %/m IR iR
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D = Scosa
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f=p+r=(1-k)DI2R . (4)
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FEFREMO =k b, GPS F 2 AT Rk S By g 3 S . SRR b 7 | 7 A I ROb ok
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P B ARMAE S R B A R R, Bt H AT MO - 2208 R R ARORS BE 1 F+F GPS,
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Table 2 Error calculated on the different conditions

al(®) S/m my/mm myp/mm ”5—” a/(°) S/m my, fmm mp/mm ”l;—D
30 25.82 75 43 1/6 000 5 100.00 75 5.1 1/20 000
30 50.00 7.6 4.4 1/11 000 10 100.00 75 5.1 1/20 000
30 100.00 8.0 45 1/22 000 15 100.00 7.6 5.0 1/20 000
30 200.00 94 4.8 1/4.1 000 20 100.00 7.7 4.8 1/21 000
30 400.00 13.7 6.0 1/66 000 30 100.00 8.0 44 1/22 000
30 800.00 24.1 9.4 1/84 000 40 100.00 8.4 39 1/25 000
30 1 .000.00 29.6 11.4 1/88 000 50 100.00 8.9 33 1/30 000

1.3.1 F# GPS MEBEAF AL F+5 GPS FEMOl Az 7= v 22 F 790 i i AR, 035 b R EL A R
ST LA B B I A AR 240 S ARSR, FRE GPS Kt A B S, U GARMIN A ®] Y Vista 4241
BUBRFRRS BE R 10 5 m, AR 2.5 m, SR APF RAFE, &Sk B 5y, Wi T AR R T,
Jf HLid i J5 b BRAT 3 — A0 B RS RE 0 AR S B A . TR GPS U AR, IR AH
TR RE AR, 2RI . MUK T 2.00 hm? B, D228 4.6%; TR T 6.67 hm? i, #2H
22%; ZA5, ME KT 3.34 hm? B FHE GPS Wl i B B AL, IF HiR2ZECT 4.0%, @it
8 10% M EK ;. A HEAVNT 3.34 hm? 75 380 43 22 00 iR E0es T S E R B2 S G . T35 GPS 1y #E 25
R ST RE B , SRR, BB AE SO m LA FEE, iREEK, HMES%LLE; KT 50m
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T TR A R BORT R b, R AR SR R AVFIE LR, R TR GPS ST T B R R A
FURCRERE ML TE RS FA A, FR R B30 a0 B S bR 50k 51 o5 LA PR AL b BN B v . AR HE . WO
Bo LH R, —BIEM T, FRGPS EMHmKIRZEN 16 m, HH 0 ~3m560%, 3~5m b
25%, 5 m VL 15%, FF HAGBEAHXT 55T, A A0k g T 52 B R A0 R A

1.3.2 GPS HAetf by XBAFE 54 FEMOL A b, SRS M FR S GPS AT LA e il i K v AL
G S S, H i TR MOl A = ek, N SEBIAS 2 . GPS-RTK (GPS-real time kinematic ) % AR J&
GPS £ AR KSR By, fE& i FIH GPS-RTK I 5+ 1L 3 B TR SC 3R 81 . 78 FRMCE 25 %
B IR ARR BT, A AN E B RTK & R B2 ATk 2 KR 2%, 78 LA ok 8645 38 1 i ) Bt
AR EN KR KR, 20 HH20K, GPS HLLisfr S i Rt &k, M4 RTK kEEd), &EZ4HH
WAEBUM . T I E ST GPS ELLIEIT S H N, WivlA W IEE e, M4 RTK AR 1715500 st
uhi RTK #8, ANTZm sy B, MR TR RS, #2872 00K B, MR 0 B WA 2 B oK 2,
TRASER AR BEAR, ARV TR T AE b 2 ARl 2B 7= AR 2032 A

2 G5t

B EAESRAE R HATAOE M e i AR TR Kz, (Bl TIEER AL, 76 <SR
RU” MOl AT AN S 0 R T TR, R AR bl S B A

AR GPS B ARAE Sy BLACI i H2 AR, W AE MOl St rp & 4 E AR A A A R R b i KO
It 100 m BF, 24000 (8] ) 1R 25 00 AT Ik E] 1/10 000 A 22 00 iR 25 R 1 oem, H 2 BB S H A
52 I /0N AR B IE G 2E A, GPS Ik BE 4 5], 7 i B AR N o 0 R BRI DL T, o kG
JET IR B ROR R H R HT S8, BORE

FF GPS eI E N K Z, MEAKTF 3.34 hm? B, R2Z/NF 4%; HEEKF 50 m i),
WEN/NT 4%, — BN T EMRKIRZEN 16m, HF0~3mdi60%, 3~5mdi25%, 5mblL
M 15%, IO FRF GPS A5 B 20 M2 A S A0 5 B di 8 2 % 508, RSIEA R, %R
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SRS EE B A0 A vl AN B OB A S 5 e, e AR S A B T S I BRS BE R, AT Ll
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H A 1 1) DX S AR R e e S B, X T4 GPS UL I{EL A A2 A ERB e 48

R4 RTK SR LA 2GR B HoR, Br 7B 6y, KZ R DIESIRIX N 3, el 18 Y
SRR AT T 2R, R i TSR B X & SRR BRI R AR, SECT IR
TEMO BB AR AR EE UL, (0% T2 58 RTK W B9 Al SEPE R0 8: , BEE GPS 1 2212 172 2% ol [
3t YU B, e 2 ) el (SOH B ALl o i) T AR AR 3

SETW
(1] JUBR. MR ZEEF M. b, s EMOl AR AL, 2001,
[2] #7:. GPS 7 =2 e b iy Nz HI [T ], MR VA S AR PO = B4, 2006, 19 (6): 36.
YANG Dong. Application of GPS in the third investigation[J]. J Heilongjiang Vocat Inst Ecol Eng, 2006, 19 (6): 36.
(3] RKF, whithr, AR, &5 B8 S0 0 LA [T ], UMl k#2744, 2005, 27 (2): 182 - 186.
LIANG Changxiu, HAN Guangshun, FENG Zhongke, et al. The positioning and precision analysis of compass traverse
[J]1. J Beijing For Univ, 2005, 27 (2). 182 - 186.
(4] sKEJy, B35, BREM, 4. GPS 5% #Acmol I8 & &t Ay i LU [T ], Wb MR B9, 2007, 22 (2): 159 -
160, 164.
ZHANG Yanfang, LI Wenli, CHEN Zhiqing, et al. Comparison of GPS and compass in the application of forestry[J].
Hebei ] For Orch Res, 2007, 22 (2). 159 - 160, 164.
[5] EAcAR. T-4F GPS MW AR BRS04 [J]. PHs AR~ B4, 2006, 26 (3): 59 - 61.
XIA Youfu. Precision analysis on area measurement by handy GPS[J]. J Southwest For Coll, 2006, 26 (3): 59 - 61.
(6] LI, FmiHE. 3 GPS Mol B RS B 57K 719 75 12: (], Mol B8R4 L, 2006 (2): 46 — 50.
WU Honggan, JIANG Liya. Some measures to improve the precision and application level of GPS in forestry [J]. For Res
Manage , 2006 (2): 46 - 50.
[7) BT, WV, FEGS, % M T ArcView 1958 UM A T ALY J7 3k ()], WiVLAR S BE2= 4, 2008, 25 (1):
78 - 82.
ZHANG Xuelian, TANG Mengping, FANG Guojing, et al. A method of realizing stand visualization based on ArcView[]].
J Zhejiang For Coll, 2008, 25 (1). 78 — 82.
(8] BRKNI, Ha¥0%=, Wd T, 55 Excel Wt VBA I COM S LRI 1+ 53 b i B FH (). VAR B3k, 2008, 25 (1):
83 - 87.
CHEN Yonggang, SHI Yongjun, TANG Mengping, et al. Measurements and calculations with embedded VBA and COM
codes in Excel[J]. J Zhejiang For Coll, 2008, 25 (1). 83 - 87.
(9] Z=#. R uli UK M S RG BEBF9E[T]. 4 BRFsE, 2006 (9): 116.
LI Yu. Precision research of total station surveying horizontal angle[]J]. Today Panorama Mod Sci, 2006 (9): 116.
(107 Jiti— R, P il W00 9 320 R 90 2 805 T 11 2 0B T M2 W I [T, W 2:3di #2000 (12): 6 - 7.
SHI Yimin. The application and demonstration for reduction formula of special side to projection surface [J]. Bull Surv
Mapp, 2000 (12): 6 - 7.
SRIERR, XBH, PR, SRS SSRGS A E S ()] SRS E M [ ERER, 2006, 31(1): 5
- 8.

—
—_
Ja—

[

ZHANG Zhenglu, DENG Yong, LUO Changlin, et al. Research on precise triangulated height surveying in place of first
order leveling[J]. Geom Inf Sci Wuhan Univ, 2006, 31 (1): 5 - 8.

[12] Z1EfL, #EHAL. GPS Ml i SR AL B[ M ], :L . RIBUKZE A, 2005.

[13] #hocke, P4, SRoR¥%, 5. GPS-RTK HARTE AR DX 3 FH a0k op g B2 F [C 1/ b bR 7 2 AR AR 2 3000 22 AR AR 45
SR E RS SR, dbat: P EMOL I AL, 2006: 321 - 325.



