
THE PHOTOGRAMl\1ETRY IN COAL r·1INE ~)URVEYING 

Chen Guang Yu (Engineer General) 
P & R' Centre of fJlin i try of Coal Industry 
3 Jian Xi street, Xian. Shaanxi, P.R.C. 
Commission IV, WG IV/5 

AbstrBct 
This paper describes the applicahility of photogram~ 
metry in coal mine .. Introduces author" s prac,tical ac
tivities and photogrammetry effects in coal mine .. In
cluding large scale mapping, creatinp- control network 
and engineering survey. Finally, the author' expects 
that new photogrammetry technology would be used 
widely in the coal mine. 

1. Introduction 
T~e surfaee and the feature changes more often during the ex
ploitation of the open or underground pit. For example: 
(1) The roads, pipes,. buildin~s and facilities will be bu:ild UP 

following the production develoment of the c'Oal mine .. 
(2) The geographical featllre of district will be destroied after 
the exploitation of the open pit, then accordin~ to the exploi
tation norm,. the land and plant have to be recovered .. 
(3) In the case of underground exploitation, we mest to remove 
the residence which are built upper the oit. 
So that the surveying work in the coal mine not only various but 
also frequently_ The topographic survevinp work in the c'Oal mine 
list as following: 
(1) At the exploration stage, the basic' c'ontrol network 8.nd 
1 :5000 scale mapping are needed. 
(2) 1 :2000 and 1 :1000 scale topogranhic map is mostly used in 
the coal mine design stage. 
('3) In c'onstruction stage,. the surveyor must work on the 1: 500 
and 1 :200 scale .. 
(4) In the production stage,. the planimetric an~ elevation con
trol network will re-survey periodically, whieh will be used 
for monitor the changes of the terrain surface. 
(5) Above all different kinds of scale topographic maps should 
be revised periodically as a pre-requisite for the production 
managemerrt of the coal mine. 
flu to the chara.ctristics of the varietv and repeatibity in the 
coal mine surveying work,. so that the photogrammetry becomes a 
efficient methods~ Especially~ following bv technology develop
ment in camera. materials, instruments and digital aspects,. the 
photOgT'Bmmetry can almost resolve all terrain survey tasks in 
the coal mine. Usin~ the digital data collected from the photo. 
the people can get the graphic files and digital in£ormation to
gether, including topography, geology. hydrolog:v,. transpotatiorr,. 
pipes and environment etc. 

2 .. Practivities 
Recently yearspthe photogrammetrv work has been done in the more 
than ten coal mine.. It includs topogrRphv mapping by airphoto,. 
engineering surveyj.ng and construction surveying by terrestrial 
and close rAnge photogrammetry, the lower class control network 
by aerotriangulation. 
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2 .. 1 In' the 8P'-rophotog--rammetrv work. the ohoto-scale is selecteo 
according followinp,' formulae: 

Mil = ~KJ(1 .. ()6mq): +(O.7mc)2 for the olRnimetric accurRCV 

Ms= ±Hfbj(1.21rnq )2+(O.l7J1'1c)'~ for the elevation accuracy 
In the formulae: 

mq -mean error of inst-rument mp8R1J-rement 
me -mean error of orientation of thp modele 
K -the scale ratia for photo to map 
fiT -the flight heip,-ht 
b -the photo hase 

The map accuracy has been verj fi pd bV field snrvey.. Its reslJl t 
as following': 

AREA PHOTO MAP INSTRUMEN'r CALCULATE VBHIFIED 
SCALE SCALE ACCURACY ACCURACY 

MS r,111 Ms Mil 
A 1 : 30000 1 :£)000 A10 1 .. 30m 1 .33m 1 .. S;?m 1.1l1m 

B 1:25000 1 :5000 AR 1 ... 09 1 ... 11 1 "SO 1 .. 32 

C 1 :20000 1 : 5000 BRs 0.87 0 .. R9 1 .. 43 0 .. 92 

D 1 : 14000 1 :£)000 A10 0 .. 62 0 .. 70 0.76 0 .. 7? 

E 1 : 1 2000 1 : 2000 A10 0 ... S2 0 .. 48 0 .. 60 0 ... 4g 

F 1 : 8000 1 : 2000 BRs 0 .. 34 0 .. 36 0 .. 47 0 .. 37 

G 1 : 1 2000 1 : 1000 1\10 0.£)2 0 .. 4R 0.£)0 0 .. 116 

Fr 1:10000 1 : 1 000 A10 0 .. 4") 0.40 0 ... 46 0.42 
--

I 1 : 8000 1 : 1000 1\.10 0 .. 34 0.36 0 .. 4? 0.31 

The camera taken for' the test area. is nc 10 wi th -fr.=152mm ... 

2 ... 2 Fol'"' terrestrial photo~rammetY'y, 1 :2000 and 1: 1000 map has 
been made using JENA 19/1318 Photo-thpo~olit and Topocart and 
Autosterog'T"AOh 1318 instrument. Tne Hccuracv as following: 

TEST' AVERAGE flfA P INS TH1JJV1EtJ 'f' 
ACCUHACY 

AREA PH01'O-SCALE SCALE r1ls f-1h 

A 1 : 4500 1 :2000 '110 POCAnT 0 .. 45 1:'1 0 .. 31Jm 

B 1 : 31 00 1 : 1 000 1 31 f3 O .. ")f3 0 .. 30 

2.3 Engineering- surve:v 
( 1) The deformation mon i tor of the coal prepRra tion build inf~: 
The photo taken b:v JENA 19/1318 Dhoto-theodolit is measnred on 
PSK-2 Comparatol'"'. 'rhe data is DY'ocepded ,,~i th the Coplanar' and 
Dirpct 1Jinear' TransformRtioY1. \'Ihen we introduce the rad:i81 nis
tortion of the lens in to the equation. the method is based on 
the following pair' of equRtion: 
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x+xr2 K- 11 ::<+12 y+l J Z+14 - 0 
10 x+lIoy+111Z+ 1 -
Is x+l Gv+17 z+ 18 

V+yr2 K- l!l x+ 110 y+ 111Z+ 1 = 0 

where J 
r -the rt=H"lial distence of the image, r= (x-xo )2 +(Y-YO )2 
K -the radial distortion coefficient 
1 -the ~lnction bf orienlntion element, principle distence Rnd 

linear' correction 
Above equation can be reduced to the following matrix equRtion: 

[
X Y /j 1 0 0 0 0 - x X - xY - x r; - y r] _ L _ * [ xJ = l v:x.j 

o 0 0 0 X Y :0 1 -yX -yY -vZ -yr y \). 
where ~ 

L = [1 1 1 1 ...... 1 K] 
A· =19 x+ 110V+ luz+ 1 

We have 12 unknown elements in the equation, so more th8n 6 con
trol points are needed .. 'rhe results of the monitor points approch 
1-2cmor 
(2) The measurement of strip of a open-pit mine: 
The stereop'hoto is taken periodically at the fixed station with 
B=31 m',y=400m .. Using the 1 318 Autostereograph measures top-lil'1e v 

base-line and hight points every 2-3cm. The area is calculAted 
by irrtegraph.. At last the quantity of strip could be heted .. For 
this kind of work,. photogrammetry methor is much hetter than old 
one. It is more efficient, accuracy and less laboured work. 
(3) The 8,cquisi tion' of p,:eoloh:'T information by the method of the 
close-up photogrammetry. Using SMK-120 stereo-camera and Com
parator measures 4-6 points on the geological body plane, then' 
calculate the strike-dip on the plane by followinp: fOrTTlula: 

PIY+PZX+.P~z = 1 

When getting the c-oefficients P , P , P , following formulae is 
used fOT" calculation of the elements of strike-d j r>: 

. (.. ., )~ / .D1P-angle: cl... = arctp: Pi + PE .... Ps 

Strike : cf = a1"'ctg ( Pl / P2) + A; A is the azimu.th of photo-base 

rrhe c'lose-up is not only to get the strike-dip but we can get 
the interval of fault Rnd the thickness of the different geo
logical bodies Rt same time. 
2.4 The lower' class control network of coal min€ can be esta
blished by analytical aerotrian~Jlation. Using indepnndent model 
method,. the area is gkm 11km. The control Doiflts are set IIp as 
follows: 
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LMK AERIAL CAMERA with compensation of linear imaRe motion is 
used e' Photo scale is 1: 11000, 'rhe focal len.o:th of pnoto cnmerA 
fk = 1 l)2mm . The fore--and-aft overlap is 60%. The lateral overlap 
is 55% • Whole test area has 11 strips. All control points ar~ 
marked. The photo coordinAte are tAken on the P~K-? Comparator. 
The results of block are: Me =0. 1 Rm. I t can be met the reqlJ i rment 
for the lower class network of coal mine. 

3. Conclusion an~ persoection 
Based on the experjment for'venrs. 'rhe photogrammetrv CAn re
solve various terrain survey task economically, especialy for 
repetition task and map revisjon. 
We also can expect, taking digitAl technology for data collec
tion and setting up mining data base,can make the photogrammetry 
information direc-tly for application of mining planing, deRign, 
construction and administrAtion. 
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