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Introduction|  zero difference ambiguity fixing: a new approach fo  r Precise Point Positioning (PPP) and orbit determi  nation
PPP is a powerful technique for positioning, butst  andard PPP does not take advantage of the integern  ature of phase ambiguities.. Phase integer ambiguit y fixing is usually only applied to double differen  ced data in order to eliminate unknown biases and ¢ locks

Recently, a zero difference ambiguity fixing method has been introduced. This method is based on the f  act that some biases in the GPS system are stable e nough to perform integer ambiguity fixing on zerod  ifference measurements collected by a network of ge  odetic duak-frequency
receivers . It brings to the overall . andtothe clock solutions, for time  transfer, PPP and LEO orbit determination.

This approach has been successfully applied to grou  nd receiver positioning (ION GNSS 2007), time trans ~ fert (EFTF 2008) and real-time processing ION NTM 2 008).

Formulation Dual frequency semi-codeless receiver, rinex notatio  ns, one GPS, one receiver Clock, sateliite i N Fine W-deine (USNS)
lonosphere free pseudo-range Clock, receiver j
cl | 4. Yook MAY ___ Raw MW-Widelane
locks L z * A -
(ionosphere-free pseudo-range P =D, +4h » notation:  Ah=h,~h
one value per epoch) tgd / i = = = .y
obsenvables - receiver widelane bias (per epoch) ; MW-widelane after GPS delays comecton (USNS)
integer ambiguity (per pass) emitter widelane bias (per epoch) ! L’jf\’s‘/:";/:ﬁi'i'l‘sjs‘e’ corections
R D, +e +4h, +4t Widelan N / Toce g - N ;
pseudo 1 1 » p integer delane Y i ’ s Igpme -
range _ ambiguities - i v
A= D, tye [ +ah, +yte, ’ Hea=LiRoB) =N, 44— € BN o R
y = R
= = for all measurements on a pass between receiver j and emiter i R,
phase ifhi Di+dd e +ah +dr AN 4 independent i 4 lonosphere free phase with identified integer N,
equations "
- + - + + - / integer phase clocks (per epoch)
ly= Dyt Ada, —ve Ah 74 AN, lonosphere free phase integer (per pass)
Four independent clock like
[\ G ALl o h-AN N :
= e T A svindup wi¥w = AciV) = =
Clocks y- 1 ‘ Qc D, ¢ + /lcdwindup +4h ’{cN l‘
(ionosphere-free phase
one value per epoch)
various methods can be used to solve these equations :
- double differences or single differences (time transfer on a baseline)
- zero-difference network solution -> advantage: clocks are not eliminated in the process
Resulting clocks have “integer nature”, allowing PP P with ambiguity fixing for isolated receivers
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