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Abstract. Literature [1] studied the principle formulas of level surveying, but its theory is not strict 
enough. So, in this paper, further research is made to obtain more strict formulas, and proves that 
formula in literature [1] can completely replace homologous formula of this paper in practice. 

Introduction 
About  principle formula of level surveying ,Literature [1] is better than  literatures[2-5] and 

literature[6] ,because it  considers more completely and more reasonably. But in literature[1],because  
AA′ ∥ BB ′   exists nearly, does not strictly exist, figures of  four sides such as A′ A B0 B′ (in Fig.1), 

A′ A0 B B′ (in Fig.2) and A′ A0 B0 B′ (in Fig.3,Fig.4 and Fig.5) are not rectangle. So, based on 
characteristic of rectangle in literatrure[1], Eq.1,Eq.2,Eq.4,Eq.6 and Eq.8 are not strict enough. Then, 
we should put forward more strict formulas, and study if the difference between new formulas in this 
paper and formulas in literature [1] is too small to consider. These works are meaningful. 

Deducing new formulas and doing comparison research 
If BB ′  of Fig.1 in literature[1] revolves around B to BB ′0 ∥ AA′ ,and we suppose the horizontal 

sight through level, the horizontal surface and the level surface through A intersect BB ′0  at B′0 , B00  

and B ′′ 0   in order such as Fig.1,then,figure  A′ A B00 B′0   is rectangle. According to 

AABB ′=′000 ,we obtain ( )
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Fig 1  Selecting the horizontal surface and the level surface through point A to analyse 

Eq.1 in this paper minus Eq.1 in literature[1] leaves  
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Based on Eq.2 in this paper, because of metersa 3 , metersA B 2000   and metersR 6370000=  in practice, 
we can get 10 647.1 −×ΔhAB millimeters. So, we can completely neglect the difference between Eq.1 in 

literature[1] and Eq.1 in this paper. 
If AA ′  of Fig.2 in literature[1] revolves around A to AA ′0 ∥ BB ′ ,and we suppose the horizontal 

sight through level, the horizontal surface and the level surface through B intersect AA ′0  at A′0 , A00  

and A ′′ 0  in order such as Fig.2,then,figure A′0 A00 B B′  is rectangle. According to BBAA ′=′000 ,we 

obtain ( )
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Eq.3 in this paper minus Eq.2 in literature[1] leaves  
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Based on Eq.4 in this paper, because of metersb 3 , metersB A 2000   and metersR 6370000=  in practice, 
we can get 10 647.1 −×ΔhAB millimeters. So, we can completely neglect the difference between Eq.2 in 

literature[1] and Eq.3 in this paper. 

 
Fig 2 Selecting the horizontal surface and the level surface through point B to analyse 

If BB ′  of Fig.3 in literature[1] revolves around B to BB ′0 ⊥ BA 00 ,and AA ′  of Fig.3 in literature[1] 
revolves around A to AA ′0 ⊥ BA 00 ,and we suppose the horizontal sight through level, the horizontal 
surface and the level surface through C intersect BB ′0 and AA ′0 at B′0 , B00  , B ′′ 0 ,and A′0 , A00 , A ′′ 0  
in order such as Fig.3,then,figure A′0 A00 B00 B′0  is rectangle. According to AABB ′′ = 000000 ,we 

obtain ( ) ( )
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Eq.5 in this paper minus Eq.4 in literature[1] leaves  
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Based on Eq.6 in this paper, because of metersb 3 , metersCA 2000  , meterCB 00   , metershCB 3 and 

metersR 6370000=  in practice, we can get 109.2 6−×Δ hAB millimeters. So, we can completely neglect 

the difference between Eq.4 in literature[1] and Eq.6 in this paper. 
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Fig.3  Selecting the horizontal surface and the level surface through point C to analyse 

 (There C lies between A and B) 

 
Fig.4  Selecting the horizontal surface and the level surface through point C to analyse 

(There C lies beyond A and B,and close to A.) 
According to the same method in Fig.3 in this paper,we can get hAB  and hABΔ  in Fig.4 and Fig.5 

which are the same as Eq.5 and Eq.6.Finally,we found their results are the same as that of Fig.3 in this 
paper. 
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Fig.5  Selecting the horizontal surface and the level surface through point C to analyse 

 (There C lies beyond A and B,and close to B.) 

Conclusions 
1) This paper has deduced strict formulas of level surveying, but  formulas  are complex . 
2) Formulas in literature [1] are not strict enough, but they can completely replace homologous 

formulas of this paper in practice. 
3) This paper supports and perfects literature[1]. 
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