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第一章 介绍

1.1 参考文献示例

文章 FullyConvolutionalNetwork[1].
多篇文章引用示例[1-4]。

1.2 图像插入示例

图像位置在本项目的 Img 文件夹下，可以点上传后同本地上传，建议按照章
节命名编号, 便于保存.

图 1.1 度量学习和分类问题的区别

如图 1.1
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1.3 多张图像插入示例

多张图像可以分别标记 Label, 方便后文引用.

(a) Sigmoid 函数与其梯度函数 (b) ReLU 函数与其梯度函数

图 1.2 常用的损失函数

如图 1.2b.

1.4 其他环境测试

定理 1.1 这是一个定理.

定义 1.1 这是一个定义.

例 1.1 这是一个例子.

证明 1 这是一个证明.

解 1 这是一个解.

初号字.
小初号字.
一号字.
二号字.

2
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小二号字.
三号字.
四号字.
小四号字.
五号字.

小五号字.

六号字.

七号字.

公式
∂L
∂xi

=

∂L
∂x̃i

− x̃i

∑
j

∂L
∂x̃j

||x||2
. (1.1)
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表格示例

表 1.1 部分模型在城市景观数据集上的表现

序号 模型框架 特征提取器 Acc mAcc mIoU

1 FPN ResNet-50 95.81% 81.86% 74.51%

2 FPN ResNet-101 96.01% 83.39% 75.80%

3 PointRend ResNet-50 95.95% 84.05% 76.47%

4 PointRend ResNet-101 96.23% 85.70% 78.30%

5 DeeplabV3+ ResNet-50 96.44% 86.96% 80.08%

6 DeeplabV3+ ResNet-101 96.57% 87.86% 80.97%

4
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第二章 相关工作

5
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第三章 解决方法
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第四章 讨论
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第五章 总结与展望

8



兰州大学研究生毕业论文 LATEX 模板 兰州大学研究生毕业论文 LATEX 模板

参考文献

[1] Long J, Shelhamer E, Darrell T. Fully convolutional networks for semantic
segmentation[C]. in: Proceedings of the IEEE conference on computer vision
and pattern recognition. 2015: 3431-3440.

[2] Ronneberger O, Fischer P, Brox T. U-net: Convolutional networks for biomed-
ical image segmentation[C]. in: International Conference on Medical image
computing and computer-assisted intervention. 2015: 234-241.

[3] Badrinarayanan V, Kendall A, Cipolla R. Segnet: A deep convolutional encoder-
decoder architecture for image segmentation[J]. IEEE transactions on pattern
analysis and machine intelligence, 2017, 39(12): 2481-2495.

[4] Lin G, Milan A, Shen C, et al. Refinenet: Multi-path refinement networks
for high-resolution semantic segmentation[C]. in: Proceedings of the IEEE
conference on computer vision and pattern recognition. 2017: 1925-1934.

[5] Contributors M. MMSegmentation: OpenMMLab Semantic Segmentation Tool-
box and Benchmark[Z]. https://github.com/open-mmlab/mmsegmentation.
2020.

[6] Dai J, Qi H, Xiong Y, et al. Deformable convolutional networks[C]. in: Proceedings
of the IEEE international conference on computer vision. 2017: 764-773.

[7] Li X, Li X, Zhang L, et al. Improving semantic segmentation via decoupled
body and edge supervision[C]. in: European Conference on Computer Vision.
2020: 435-452.

[8] Yuan Y, Chen X, Wang J. Object-contextual representations for semantic
segmentation[C]. in: European conference on computer vision. 2020: 173-190.

[9] Müller R, Kornblith S, Hinton G E. When does label smoothing help?[J].
Advances in neural information processing systems, 2019, 32.

[10] Shotton J, Johnson M, Cipolla R. Semantic texton forests for image catego-
rization and segmentation[C]. in: 2008 IEEE conference on computer vision
and pattern recognition. 2008: 1-8.

[11] Bosch A, Zisserman A, Munoz X. Image classification using random forests
and ferns[C]. in: 2007 IEEE 11th international conference on computer vision.
2007: 1-8.

[12] Burnham W H. Memory, historically and experimentally considered[J]. The
American Journal of Psychology, 1889, 2(4): 568-622.

[13] McCulloch W S, Pitts W. A logical calculus of the ideas immanent in nervous
activity[J]. The bulletin of mathematical biophysics, 1943, 5(4): 115-133.

9



兰州大学研究生毕业论文 LATEX 模板 兰州大学研究生毕业论文 LATEX 模板

[14] Principe J C, Euliano N R, Lefebvre W C. Neural and adaptive systems:
fundamentals through simulations with CD-ROM[M]. John Wiley & Sons,
Inc., 1999.

[15] Rosenblatt F. The perceptron: a probabilistic model for information storage
and organization in the brain.[J]. Psychological review, 1958, 65(6): 386.

[16] Rumelhart D E, Hinton G E, Williams R J. Learning representations by back-
propagating errors[J]. Nature, 1986, 323(6088): 533-536.

[17] LeCun Y, Bottou L, Bengio Y, et al. Gradient-based learning applied to doc-
ument recognition[J]. Proceedings of the IEEE, 1998, 86(11): 2278-2324.

[18] Hinton G E, Salakhutdinov R R. Reducing the dimensionality of data with
neural networks[J]. Science, 2006, 313(5786): 504-507.

[19] Krizhevsky A, Sutskever I, Hinton G E. Imagenet classification with deep
convolutional neural networks[J]. Advances in neural information processing
systems, 2012, 25.

[20] He K, Zhang X, Ren S, et al. Delving deep into rectifiers: Surpassing human-
level performance on imagenet classification[C]. in: Proceedings of the IEEE
international conference on computer vision. 2015: 1026-1034.

[21] He K, Zhang X, Ren S, et al. Deep residual learning for image recognition[C].
in: Proceedings of the IEEE conference on computer vision and pattern recog-
nition. 2016: 770-778.

[22] Lin T Y, Dollár P, Girshick R, et al. Feature pyramid networks for object
detection[C]. in: Proceedings of the IEEE conference on computer vision and
pattern recognition. 2017: 2117-2125.

[23] Cordts M, Omran M, Ramos S, et al. The cityscapes dataset for semantic ur-
ban scene understanding[C]. in: Proceedings of the IEEE conference on com-
puter vision and pattern recognition. 2016: 3213-3223.

[24] Van der Maaten L, Hinton G. Visualizing data using t-SNE.[J]. Journal of
machine learning research, 2008, 9(11).

[25] 王峰. 基于深度学习的人脸认证方法研究[D]. 电子科技大学, 2018.
[26] He H, Hu Z, Wang B, et al. A Contactless Zero-Value Insulators Detection

Method Based on Infrared Images Matching[J]. IEEE Access, 2020, 8: 133882-
133889.

[27] Chen Y B, Chen O T. Image segmentation method using thresholds automati-
cally determined from picture contents[J]. Eurasip journal on image and video
processing, 2009, 2009: 1-15.

10



兰州大学研究生毕业论文 LATEX 模板 兰州大学研究生毕业论文 LATEX 模板

[28] Hinds R O, Pappas T N. An adaptive clustering algorithm for segmentation
of video sequences[C]. in: 1995 International Conference on Acoustics, Speech,
and Signal Processing: vol. 4. 1995: 2427-2430.

[29] Pitas I. Digital image processing algorithms and applications[M]. John Wiley
& Sons, 2000.

[30] Nilsson N J. Principles of artificial intelligence[M]. Springer Science & Business
Media, 1982.

[31] Chen S Y, Lin W C, Chen C T. Split-and-merge image segmentation based on
localized feature analysis and statistical tests[J]. CVGIP: Graphical Models
and Image Processing, 1991, 53(5): 457-475.

[32] Kruskal J B. On the shortest spanning subtree of a graph and the travel-
ing salesman problem[J]. Proceedings of the American Mathematical society,
1956, 7(1): 48-50.

[33] Sethian J A. A fast marching level set method for monotonically advancing
fronts[J]. Proceedings of the National Academy of Sciences, 1996, 93(4): 1591-
1595.

[34] Weickert J, Romeny B T H, Viergever M A. Efficient and reliable schemes for
nonlinear diffusion filtering[J]. IEEE transactions on image processing, 1998,
7(3): 398-410.

[35] Chen L C, Papandreou G, Schroff F, et al. Rethinking atrous convolution for
semantic image segmentation[J]. ArXiv preprint arXiv:1706.05587, 2017.

[36] Zhao H, Shi J, Qi X, et al. Pyramid scene parsing network[C]. in: Proceedings
of the IEEE conference on computer vision and pattern recognition. 2017:
2881-2890.

[37] Yu F, Koltun V, Funkhouser T. Dilated residual networks[C]. in: Proceedings
of the IEEE conference on computer vision and pattern recognition. 2017:
472-480.

[38] Yang M, Yu K, Zhang C, et al. Denseaspp for semantic segmentation in street
scenes[C]. in: Proceedings of the IEEE conference on computer vision and
pattern recognition. 2018: 3684-3692.

[39] Zhao H, Qi X, Shen X, et al. Icnet for real-time semantic segmentation on high-
resolution images[C]. in: Proceedings of the European conference on computer
vision (ECCV). 2018: 405-420.

[40] Wu Z, Shen C, Hengel A v d. Real-time semantic image segmentation via
spatial sparsity[J]. ArXiv preprint arXiv:1712.00213, 2017.

11



兰州大学研究生毕业论文 LATEX 模板 兰州大学研究生毕业论文 LATEX 模板

[41] Yu C, Wang J, Peng C, et al. Bisenet: Bilateral segmentation network for real-
time semantic segmentation[C]. in: Proceedings of the European conference on
computer vision (ECCV). 2018: 325-341.

[42] Wen Y, Zhang K, Li Z, et al. A discriminative feature learning approach for
deep face recognition[C]. in: European conference on computer vision. 2016:
499-515.

[43] Weinberger K Q, Saul L K. Distance metric learning for large margin nearest
neighbor classification.[J]. Journal of machine learning research, 2009, 10(2).

[44] Chen L C, Papandreou G, Schroff F, et al. Rethinking atrous convolution for
semantic image segmentation[J]. ArXiv preprint arXiv:1706.05587, 2017.

[45] Kirillov A, Wu Y, He K, et al. Pointrend: Image segmentation as rendering[C].
in: Proceedings of the IEEE/CVF conference on computer vision and pattern
recognition. 2020: 9799-9808.

[46] Elkan C. The foundations of cost-sensitive learning[C]. in: International joint
conference on artificial intelligence: vol. 17: 1. 2001: 973-978.

[47] Cheng B, Girshick R, Dollár P, et al. Boundary IoU: Improving object-centric
image segmentation evaluation[C]. in: Proceedings of the IEEE/CVF Confer-
ence on Computer Vision and Pattern Recognition. 2021: 15334-15342.

[48] Deng J, Guo J, Xue N, et al. Arcface: Additive angular margin loss for deep
face recognition[C]. in: Proceedings of the IEEE/CVF conference on computer
vision and pattern recognition. 2019: 4690-4699.

[49] Wang H, Wang Y, Zhou Z, et al. Cosface: Large margin cosine loss for deep
face recognition[C]. in: Proceedings of the IEEE conference on computer vision
and pattern recognition. 2018: 5265-5274.

[50] Wang F, Cheng J, Liu W, et al. Additive margin softmax for face verifica-
tion[J]. IEEE Signal Processing Letters, 2018, 25(7): 926-930.

[51] Liu W, Wen Y, Yu Z, et al. Sphereface: Deep hypersphere embedding for face
recognition[C]. in: Proceedings of the IEEE conference on computer vision and
pattern recognition. 2017: 212-220.

[52] Szegedy C, Liu W, Jia Y, et al. Going deeper with convolutions[C]. in: Proceedings
of the IEEE conference on computer vision and pattern recognition. 2015: 1-9.

[53] Bottou L. Large-scale machine learning with stochastic gradient descent[G].
in: Proceedings of COMPSTAT’2010. Springer, 2010: 177-186.

[54] Su W, Chen L, Wu M, et al. Nesterov accelerated gradient descent-based
convolution neural network with dropout for facial expression recognition[C].
in: 2017 11th Asian Control Conference (ASCC). 2017: 1063-1068.

12



兰州大学研究生毕业论文 LATEX 模板 兰州大学研究生毕业论文 LATEX 模板

[55] Qian N. On the momentum term in gradient descent learning algorithms[J].
Neural networks, 1999, 12(1): 145-151.

[56] Duchi J, Hazan E, Singer Y. Adaptive subgradient methods for online learning
and stochastic optimization.[J]. Journal of machine learning research, 2011,
12(7).

[57] Ng P C, Henikoff S. SIFT: Predicting amino acid changes that affect protein
function[J]. Nucleic acids research, 2003, 31(13): 3812-3814.

[58] Bay H, Tuytelaars T, Gool L V. Surf: Speeded up robust features[C]. in:
European conference on computer vision. 2006: 404-417.

[59] LeCun Y, Bengio Y, Hinton G. Deep learning[J]. Nature, 2015, 521(7553):
436-444.

[60] Simonyan K, Zisserman A. Very deep convolutional networks for large-scale
image recognition[J]. ArXiv preprint arXiv:1409.1556, 2014.

13



兰州大学研究生毕业论文 LATEX 模板 兰州大学研究生毕业论文 LATEX 模板

致 谢

作者

2022 年 3 月于积石堂

14


