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XMVECTOR g = XMQuaternionRotationRollPitchYaw(pitch, yaw, roll);
XMVECTOR vout = XMVector3Rotate(vin, q);

]

— BIEATHIERIU KD ICfERD

XMMATRIX mat = XMMatrixRotationRollPitchYaw(pitch, yaw, roll);
XMVECTOR vout = XMVector3Transform(vin, mat);

XMVECTOR q = XMQuaternionRotationMatrix(mat); // BIER{T 5 Hs 5 ZEH#2
XMMATRIX m = XMMatrixRotationQuaternion(q); // BIER{THINZHE
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XMVECTOR q = XMQuaternionSlerp(q0, q1, t);
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J1% 1=k nis 533 AUTOMATIC DIFFERENTIATION PACKAGE
*AZ*EE%E TORCH.AUTOGRAD

“ ocs / Automatic differentiation oxch.autograd provides classes and functions implementing automatic differentiation of arbitrary scalar
"

alued functions. It requires minimal changes to the existing code - you only need to declare Tensox s for
TABLE OF CONTENTS . . . .
. . . . thich gradients should be computed with the requires_grad=True keyword. As of now, we only support

Core features Automatlc dlfferentlatlon utograd for floating point Tensox types ( half, float, double and bfloat16) and complex Tensox types

cfloat, cdouble).
Introduction

. Automatic differentiation (AD) broadly refers to a set of techniques that numerically
A guick demonstration

evaluate the gradient of a computer program. Two variants of AD are widely used:

Basics Computes the sum of gradients of given tensors
1. Forward mode. Starting with a set of inputs (e.g. a and b)and associated backward with respect to graph leaves.
Nested arrays derivatives (da and db ), forward-mode AD instruments every operation (e.g.
GPU Arrays c = a * b)with an additional step that tracks the evolution of derivatives
(dc = a*db + b*da ). Forward mode is ideal for functions with a single input
Automatic differentiation ;
and many outputs. When the function has multiple inputs, a separate Computes and returns the sum of gradients of
Visualizing propagation pass is needed per parameter, which can become very costly. grad outputs with respect to the inputs.
computation graphs
2. Reverse made. On the other hand, reverse-mode AD specifically targets the
GrapbisimpHicacon case where the function to be differentiated has one (or few) outputs and httpSZ//pytOf'Ch.Org/dOCS/Stable/a UtOgrad.html
A more complex patentially many inputs. It traverses the computational graph from outputs to
example inputs, repeatedly evaluating the chain rule in reverse. This approach is also
Differentiable scatter known as backpropagation in the context of neural networks.

https://enoki.readthedocs.io/en/master/autodiff.html
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ERADK : (po+pie)o (L + (z+1iy)e) =1+ (pi(z + iy) + 2pop1)e
1+ (a+bi)e zHrmsesze

(14 (a+bi)e)o (1+ (x+iy)e) =1+ ((x + 2a) + (y + 2b)i)e
no<. (r,y) — (xr + 2a,y + 2b) &EFTEE
cos(f) +isinf + 0e ZHERASEDEL

(cos(B) +isinB) o (1 + (x +iy)e)
=1+ (xcos20 —ysin20) + i(ycos20 + xsin 20))e
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do +qi1€ pPo + Pp1€
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COIEETHRITTHERCSELIERIE. Tn oD

(Po + p1€)(qo0 + q1€)
TRINS.
w2 (po+ p1€) o ((qo + q1€) o (1 + (x + iy)e))
= ((po + p1€)(qo + q1€)) © (1 + (= + 1y)e)
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0.7(q0 + q1€) + 0.3(po + p1€)
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Spheniscidae - Photo (BY-SA 3.0) Dbush on Wikimedia Commons
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do + q1€ Do + P1€

D_2xyEEIZHRLTILUFR

AR? 3 (x,y) » 1+ xe + yie

y(qo + qi€) + (L —y)(po + p1e) e5al+ (x +iy)e izrmae &

(y(q0 + q1€) + (1 — y)(po + p1€)) © (1 + (z + iy)e)

(0,1)
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Matsuda-Kaji-Ochiai, Anti-commutative Dual Complex Numbers and 2D Rigid Transformation

https://github.com/shizuo-kaji/DualComplexNumbers
https://github.com/KyushuUniversityMathematics/iPad-ProbeDeformer
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k 1 Wi(X)
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* Q=q0 + q1€ (q0,q, € H)

+ H1K qo + q1€ :=q5 — q1€

» JIVLs i go + i€l = (g0 + q16)(qp + qi€) € R(e)
o EHf/(unit) T2 I IOA—SFZA> & JILLAH1

o ZEREIDM i R33 (x,y,2) = (1 + (xi +yj + zk)e)

« HAIDQMBEADIER : Q- (1 + (xi +yj + zk)e) - Q
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JIVIN |qo + qqi€l? (352 77)LEEITTIRB.
B2 7)DA= A2
Qo + q1€1* = (g0 + q16)(qg + q1€)

= qoqo + (9091 + q190)€ =1 + O¢
DEY qoqi=1 M2 qoq; +qiqs = 0Fiml=9
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CDRETIE, EHNRE t BAGEICGGTETED
(cos(é) + §sin(8) )t = exp(é §)t = exp(té §) = cos(té) + §sin(t6)
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"A Method Of Artifact Compensation For
Dual Quaternion Skinning And Its
Application In Digital Twin Models”

Y. Sulema and C. Rudenko

BXBE F TR L

Unity implementation:
https://github.com/ConstantineRudenko/DQ-skinning-for-Unity




HE : RT—U > DEDIR
C FATNOA—EZASTE, RT—USDFHRIR,

ﬁtF/;-Kl/ﬁ 1 : ﬂ_ﬁﬁqji;ﬂj; L/ 17 ) /0%5%4(@?&9
- BRERE2 A= T ERFICIRZ DA EZAD

r scaling
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= -
first phase

Geometric Skinning with Approximate Dual Quaternion Blending
L. Kavan, S. Collins, J. Zara, and C. O'Sullivan (2008) Section 4.2




fHIE : Skinning with Optimized Centers of Rotation

f,?_ S L DQ EEDRLE
Real-time < T | ° %’?_J_-H%(j: DQ J: D_Ié.l_iEE
= . D14 MEDBIDIZ
GCHEFTENE

Skeletal Skinnin
with Optimize

Centers of Rotation

B. Le and J. Hodgins (2016)

% SHIF T YOUR
&%/ PARADIGM

CepeC02]



« ERZHDTYWDIZWAE
http://rodolphe-vaillant.fr/?e=29
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https://qgithub.com/jeremyong/klein
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PV_A—23>, FRXITaAVIR, OMTaOR, ZEGIE - HTE etc.

b)

[Schilling et al., 2011]

[Pham et al, 2010]
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