Appendix A
Additive and multiplicative error are expressed using equation (A1) and (A2), respectively.  
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]                                    (A1)
                               (A2)
where Mm represents the measurement; M represents the true value; e1 and e2 represent the additive error and multiplicative error, respectively; Δe = e2-1. 
For one measuring process, the measurement is the same, and as a result, the equation (A3) exists. 
                                  (A3)
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]Hence, Δe can be expressed as follows:
                                  (A4)
Further, the expectation and standard deviation of Δe can be expressed using equation (A5).
                            (A5)
Lastly, the expectation and standard deviation of e2 can be evaluated using M and e1 as shown in equation (A6).
                          (A6)
Generally, the true value is unknown, but M can be approximated by Mm when the measurement error has a mean close to zero and a small standard deviation. 
Appendix B
A B.1 Rockhead profile simulation based on the data from phase I and II
[bookmark: _GoBack]A B.1.1 Without statistical uncertainty
[image: C:\Users\Hank\Desktop\rockhead naive\Phase I-II\One realization of rockhead profile-3D view.tif]
Fig. A1. One realization of rockhead profile simulation without statistical uncertainty based on the data from phase I and II.
[image: C:\Users\Hank\Desktop\rockhead naive\Phase I-II\Distribution of the posterior mean-Plane view.tif] [image: C:\Users\Hank\Desktop\rockhead naive\Phase I-II\Distribution of the posterior standard deviation-Plane view.tif]
Fig. A2. Posterior statistical characteristics without statistical uncertainty based on the data in phase I and II.

A B.1.1 With statistical uncertainty
[image: C:\Users\Hank\Desktop\rockhead\Rockhead_phase I-II\One realization of rockhead profile-3D view.tif]
Fig. A3. One realization of rockhead profile simulation considering statistical uncertainty based on the data from phase I and II.

[image: C:\Users\Hank\Desktop\rockhead\Rockhead_phase I-II\Distribution of the posterior mean-Plane view.tif][image: C:\Users\Hank\Desktop\rockhead\Rockhead_phase I-II\Distribution of the posterior standard deviation-Plane view.tif]
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]Fig. A4. Posterior statistical characteristics considering statistical uncertainty based on the data in phase I and II.

A B.2 Rockhead profile simulation based on the data from phase I, II, and III
A B.2.1 Without statistical uncertainty
[image: C:\Users\Hank\Desktop\rockhead naive\Phase I-II-III\One realization of rockhead profile-3D view.tif]
Fig. A5. One realization of rockhead profile simulation without statistical uncertainty based on the data from phase I, II and III.

[image: Distribution of the posterior standard deviation-Plane view][image: C:\Users\Hank\Desktop\rockhead naive\Phase I-II-III\Distribution of the posterior mean-Plane view.tif][image: C:\Users\Hank\Desktop\rockhead naive\Phase I-II-III\One realization of rockhead profile-3D view.tif][image: C:\Users\Hank\Desktop\rockhead naive\Phase I-II-III\Distribution of the posterior mean-Plane view.tif] 
Fig. A6. Posterior statistical characteristics without statistical uncertainty based on the data in phase I, II, and III.

A B.2.2 With statistical uncertainty
[image: C:\Users\Hank\Desktop\rockhead\Rockhead_phase I-II-III\One realization of rockhead profile-3D view.tif]
Fig. A7. One realization of rockhead profile simulation considering statistical uncertainty based on the data from phase I, II, and III.

[image: C:\Users\Hank\Desktop\rockhead\Rockhead_phase I-II-III\Distribution of the posterior mean-Plane view.tif] [image: C:\Users\Hank\Desktop\rockhead\Rockhead_phase I-II-III\Distribution of the posterior standard deviation-Plane view.tif]
[image: C:\Users\Hank\Desktop\rockhead\Rockhead_phase I-II-III\Distribution of the posterior standard deviation-Plane view.tif][image: C:\Users\Hank\Desktop\rockhead\Rockhead_phase I-II-III\Distribution of the posterior mean-Plane view.tif][image: C:\Users\Hank\Desktop\rockhead\Rockhead_phase I-II-III\One realization of rockhead profile-3D view.tif]Fig. A8. Posterior statistical characteristics considering statistical uncertainty based on the data in phase I, II, and III.
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