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This paper introduces the basic hypotheses and viewpoints on space-time of the special relativity as well as of the 

moving objects observation theory. It proposes a new concept called the visual space–time and derives the 

relationship among the realistic space–time of moving coordinate systems, the visual space–time and the realistic 
space-time of static coordinate systems. From the analysis of comparison, I conclude that the moving objects 

observation theory has solved the measurement problem of moving objects. Movement cannot cause changes in 

length, in time or in mass. Also, there does not any light barrier. So the special relativity should be abandoned. 
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In order to resolve the measurement problem of moving objects, Albert Einstein presented the theory 

of special relativity a century ago 1-2. Now, this theory as well as its author, A. Einstein, is well known 

all over the world. Universities and colleges choose the special relativity as a required course. But the 

rationality of the set-up process of the special relativity and the accuracy of its inferences have always 

been doubted or criticized 3-21. Recently, Wang Zhihai and Xu Hui delivered the observation theory of 

moving objects, which solved the conversion between observations and the real values, and removed 

one major theoretical obstacle in way of development of physics.  

    This paper introduces briefly Einstein's special relativity as well as Xu Hui and Wang Zhihai’s 

observation theory of moving objects, compares and analyses the basic assumptions and their 

transformation formulas of the two theories in details. Our study suggests that the observation theory 

of moving objects should be employed to replace the special relativity. 

 

 

1. AN OUTLINE OF THE SPECIAL RELATIVITY 1-2 

 

1.1. The Basic Assumptions of the Special Relativity 

 

(1) The principle of relativity. The laws of physics are the same in all inertial frames of 

reference. In other words, there are no privileged inertial frames of reference. 

(2) The principle of constant velocity of light: (i) the speed of light in a vacuum is a universal 

constant, c, which is independent of the motion of the light source1. (ii) Speed of light in a 

vacuum as measured in all inertial frames of reference moving uniformly along beelines 

with respect to each other are equal2.  
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1.2. Lorentz Transformation of Coordinates 
 

There are two coordinate systems K  and K ′  (OXYZ and ZYXO ′′′′ ) as shown in Figure 1. 

Corresponding axes are parallel to each other and move uniformly motion in along a straight line. The 

speed of the coordinate system K relative to K ′  is v  moving in the direction along the X  axis. 

And the clock starts clicking at the moment when O coincides with O′ .  
 

 

Suppose that ( x, y, z, t ) expresses an event appearing in the coordinate system K  at time t , 

while the same incident appears in the coordinate system K ′  at the time t ′  at the point ( zyx ′′′ ,, ). 

Then, the space-time coordinate systems ( tzyx ,,, ) and ( tzyx ′′′′ ,,, ), which express the same 

event, obey the Lorentz transformation of coordinates:  
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in which c  represents the velocity of light. 
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Figure 1. Coordinate transformation  
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The derivation process of Lorentz transformation of coordinates is as follows. 

For the point O , observing it from the coordinate system K , no matter what the time is, it is 

always 0=x , but observing it from the coordinate system K ′ , at the time of t ′ , the coordinate 

is tvx ′−=' , that is, 0' =′+ tvx . From these, at the same space and time point, the numbers x  

and tvx ′+'  change into zero simultaneous. This makes people think naturally that anytime x and 

tvx ′+' have a scale relation. Suppose this constant of proportionality as k , so 

 

)''( vtxkx +=                                           ( 3 ) 

 

Discussing the point O′  in the same way leads to 

 

)('' vtxkx −=                                          (4) 

 

According to the relativity principle of the special relativity, K equals to K ′ , the two equations 

above should be the same, so constants k  should be equal to 'k . That is,  

 

'kk =                                                ( 5 ) 

 

So 

 

)(' vtxkx −=                                            ( 6 ) 

 

For acquiring certain transformation rule, the constant k must be obtained. According to the principle 

of the constant velocity of light, assume that at the time（ 0'== tt ）when the light signal coincides 

at the pointsO  and O′ , the movement of the coordinate systems starts from the coincident point and 

moves forward along the coordinate axisOX , and at any time moment t ( t ′  in coordinate system 

K ′ ), the light signal’s coordinates in the two coordinate systems are:  

 

'', ctxctx ==                                           ( 7 ) 

 

Multiply (6) and (3), then substitute (7) into the result 
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1.3. The Space-Time View of the Special Relativity 

 

Based on Lorentz transformation, the special relativity finds out: 

 

(1) Question of simultaneity. Assume that two events appear at two points in a coordinate 

system synchronously. However, the time moments that these two events appear, as 

measured in another coordinate system, are not the same.  

(2) Question of contracting length. In a coordinate system that is in motion with respect to an 

object, the length of the object as measured along the moving direction of the system is 

shorter than that measured in another coordinate system in which the object is at rest.  

(3) Question of expanding time. The time measured in a coordinate system that is in motion 

with respect to the place an event appears is longer than that measured in another coordinate 

system in which the place is at rest. 

 

 

1.4. Dynamics of the Special Relativity 

 

(1) The mass of an object measured in a coordinate system that is in motion with respect to the 

object is larger than that measured in another coordinate system in which the object is at rest.  

(2) The energy of an object equals its mass times the square of the speed of light. 

 

 

2. SUMMARY OF THE MOVING OBJECTS OBSERVATION THEORY
20-21 

 

2.1. Basic Assumptions of the Observation Theory of Moving Objects 
 

(1) All laws that describe movements are equivalent in all inertial coordinate systems moving 

uniformly along beelines of each other.  

(2) Light travels in a vacuum or other medium at the speed c with respect to its source. 

 

 

2.2. Some Concepts 

 

(1) The absolute time. Suppose that some clocks have the same structure and can tick at the 

same speed (or "hour rate"), and are adjusted so that they all point to the same position at a 

same time moment. Then, no matter in which reference systems in whatever states of 

motion these clocks are placed and no matter where in the reference systems these clocks 

are positioned, these clocks still tick at the same speed and point to the same place at the 

same time moments.  

(2) The actual time. Define the time when an event occurs, the clock at the location of the event 

points to as the actual time. Note that the concept of time includes two meanings: "moment" 

(corresponding to the time coordinate at the location of the clock) and "time interval" (the 

interval between two time coordinates).  

(3) The visual time. This is the time an observer obtains at his special location by measuring the 

movement of an event using the light signals.  

(4) The absolute length. This is the length measured by some identically constructed rulers at 

any position in any coordinate system.  

(5) The actual length. It is defined to be the length of an object measured by using a ruler in a 

coordinate system with which the object moves.   

(6) The visual length. This is the length an observer obtains at his specific location from 

measuring an event in motion by making use of the light signals.   

(7) The visual space-time. This is the visual space-time, consisting of the length and time an 

observer obtains at his specific location by measuring a moving event with the help of light 

signals.  
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2.3. Transformation Between Visual Space-time and Moving Space-time  
 

As for the two Galileo coordinate systems, as shown in Figure 1, if an event happens statically in the 

coordinate system K ′ , then the measurement of the event from the coordinate systemK  gives: 
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in which ),,( vvv zyx  is the visual coordinate and vt the visual time in the coordinate systemK ; 

)',','( zyx  is the actual coordinate and t ′ the actual time in the coordinate system 'K ; v stands for 

the departing velocity of the two coordinate systems along the direction X , if the systems are getting 

closer, this value will be negative. 

 

 

2.4. The Time Interval and Length  

 

From (9), one can derive the relationship between the visual time interval and the actual time interval, 

and that between the visual length and actual length in moving direction as follows:  
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While the moving-away coordinate system has an event happening, the observed time interval of 

the event’s evolution is longer than its actual time interval. For example, a moving-away watch has 

been clicking for one hour, while the observer’s watch in the relatively still coordinate system 

indicates that only an hour and ten minutes passed by. When observing an event in a moving-back 

coordinate system, the visual time interval of the observed event’s evolution is shorter than its actual 

time interval. For example, the moving-back watch has been moving for an hour, while the observer’s 

watch in the relatively still coordinate system says it has been clicking only for fifty minutes. 

When observing a moving-away object, its length seems to be elongated in its moving direction; 

when observing a moving-back object, its length seems to be shortened in its moving direction. 

 

 

2.5. The Instauration of True Values 

 

Because of the measurement effect caused by the limited propagation velocity of light, the measured 

results are not the objective reality itself. Only by eliminating the measurement effect can one find the 

objective reality itself: 
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where ),,( zyx is the real coordinate and t the real time in the coordinate systemK . 

 

 

2.6. The Real Space-time Transformation Between Two Galileo Coordinate Systems  

 

Substituting equ. (9) into equ. (11) leads to  
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3. COMPARISONS BETWEEN THE SPECIAL RELATIVITY AND 

MOVING OBJECTS OBSERVATION THEORY 
 

Table 1 shows the comparisons between the special relativity and the observation theory of moving 

objects. It is clear that the observation theory of moving objects not only has the theoretical and 

practice foundation, but also contains no fallacy. 

 
Table 1 Comparisons between the special relativity and observation theory of moving objects 

 

Item Special relativity Observation theory of moving objects 

1 
Each law describing movements is equivalent in all inertial frames of 

reference moving uniformly along beelines of each other. 

Basic 
assumptions 

2 

The speed of light in a vacuum is 

constant, and it has nothing to do 
with the state of motion of its 

source. Not verified. 

The speed of light relative to its 

source in a vacuum or any other 
medium is constant. 

Verified. 
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Space-time 

transformation 
equation 
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Length shortening Often shortened. 

No shortening for the real length. 
Away, the visual length extends;  

near, the visual length shortens. 

Simultaneity At different times. At same times. 

Time prolonging Often prolonged 
No prolonging for the actual time. 
Away, the visual time prolongs;  

near, the visual time shortens.  

Mass increase Often increased No 

Light barrier Yes No 

Paradoxes or 
mistakes 

Yes No 

 

 

4. CONCLUSIONS 
 

(1) The observation theory of moving objects has resolved the measurement problem for 

moving objects (especially for high-speed traveling objects).  

(2) Movement cannot trigger any change in length, time and mass. And, there is no light barrier.  

(3) The special relativity should be abandoned in comparison. 
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