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A Observation of Relative Depth Estimation Network

Figure 1: Observations on the relative depth estimation network behavior.

B Derivation of Eq. 3
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Following the perspective projection theory:

2(%¢;) x [u; v; 1] = [K|03,1] - “¢;. (2)

where z(°C;) is the depth value of the 3D point, and ‘p; = [u; v; 1]T represents the pixel coordinate
in the image plane, so the point °c; can be further converted to:
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°¢; = 2(°¢;) - [OMJ p;j+0001]" (3)
Substituting (3) into (1) leads to a quadratic equation of the form A - z(°¢;) + 2B - z(°¢;) + C = 0,

where A = If)jT(K)*T[esi]X [¢s;]11p;, B = ijT(K)*T[esi]Xemi, and C = ||°m;||? — r?
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To solve the above equation for a unique solution, we have a constraint described as B2—AxC =0
which then leads to the Eq. 2 that includes the edge lines (I;,1]) of the shaft.

C Calculation of Depth Value z(cy)

Recall that cg is the 3D point along the axis of the tool and ¢s; € R3*! is the direction of the tool’s
shaft. Therefore, we can obtain the depth of the point cso on the surface of the shaft as follows:
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— z(cypo) = 2z (cs0) — 75/ sInd
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